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The Javasm Developer Connectionsm (JDC) presents a Short Course
on the Fundamentals of Java™ Foundation Classes (JFC)/Swing
written by Java Software licensee, the MagelLang Institute. A
leading provider of Java technology training, MageLang has
contributed regularly to the JDC since 1996.

The MagelLang Institute, since its founding in 1995, has been
dedicated to promoting the growth of the Java technology
community by providing excellent education and acting as an
independent resource. To find out more about MagelLang's Java
technology training, visit the MagelLang web site. (Be sure to set a
bookmark before clicking on this link to make it easy to return to
this short course.)

The goal of this two-part course is to help you understand the
Swing component set and the advantages it gives you over the
Abstract Window Toolkit (AWT) used in JDK™ 1.1. You will learn
about other upgraded capabilities, including Swing controls, layout
managers, and events, as well as new capabilities not readily
available in AWT.

This is Part Il of a two-part course on the Fundamentals of Swing.
Part | provided a general introduction to Swing. After you complete
Part Il, you will be able to use this component set anywhere you
previously used AWT components.

Part Il includes information on using Swing's Pluggable Look & Feel
and Model-View-Controller (MVC) architecture. In the MVC
discussion, you will learn to use the more advanced Swing controls.
You will also learn the advantages of designhing your user interfaces
with the MVC model.

Prerequisites

A general familiarity with the Abstract Window Toolkit (AWT) and
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the delegation event model is assumed. If you are not familiar with
these capabilities, see The Javam™ Tutorial section on "Event

Handling."

These course notes and exercises require a JDK™ 1.1.5 or higher
environment.

-

About the Authors

John Zukowski is a Software Mage with MagelLang Institute. He is
the author of John Zukowski's Definitive Guide to Swing for
Java 2, Mastering Java 2, Java AWT Reference, and Borland
JBuilder: No experience required. John also serves as the Focus
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Scott Stanchfield is a Software Mage with MagelLang Institute. He
recently developed and is teaching courses on porting OS/2

applications to Java and advanced features of VisualAge for Java.
He is the maintainer of the VisualAge for Java Tips and Tricks

resource.

NOTE:

Do you have questions about this short course? The
author, John Zukowski of the MagelLang Institute held
Office Hours, on April 15th and 29th, 1999 where he

answered questions about the short course.

View transcripts for this tutorial:
e April 15, 1999
e April 29, 1999
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Copyright © 1998-1999 MagelLang Institute. All Rights Reserved.

Reader Feedback

Tell us what you think of this article.

O Very worth reading O Worth reading O Not worth
reading

If you have other comments or ideas for future articles,
please type them here:
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Fundamentals of JFC/Swing, Part I
Short Course

By MagelLang Institute

[About This Short Course | Magercises]

In this section you will:

Learn about the Java™ Foundation Course JFC/Swing-specific events
Learn the basic conceptual model for the JFC/Swing Components

Explore complex graphical user interfaces (GUI) architectures with
JFC/Swing

Gain an understanding of the JFC/Swing text document model
Learn about the Swing table architecture
Create a custom look and feel

Course Outline

Swing Events Overview

o Swing Event Objects
o Swing Event Listeners
o Swing Event Sources

« Model/View/Controller Architecture

o Swing Component Architecture and MVC
» Delegates and the ComponentUl Interface

o Look and Feel
= Look and Feel is "Pluggable"

o Designing a Swing GUI
= Simple GUI Design with Swing
s Complex GUI Design with Swing

s ListView
= IntVectorModel
s FirstMVC

0 JTree
= TreeModel
= TreeNode
= TreeSelectionModel
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= TreeCellRenderer

o JList/JComboBox Revisited

= ListModel

» ListSelectionModel

= ListCellRenderer

o Swing Table Framework

= TableModel

=« JTable

= More About JTable

o Swing Text Framework

= Document Interface

= Document Implemented

» Basic Swing Text Widgets

s Using JTextPane and DefaultStyledDocument

s TextActions
s TextAction Table

= View and ViewFactory Interfaces

o Creating a New Look

= The LookAndFeel Class

= The ButtonUI Class

= The Button Border

= Putting It All Together

Swing Events Overview

Just like the AWT package, Swing has its own event package for
Swing-specific events. There are events and event listeners within the
package, while the event sources exist outside the package.

Swing Event Objects

]Ancest or Event

ancestor added, moved, removed

|Car et Event

text caret changed

]ChangeEvent

state change

Docunent Event

document attributes change, content inserted,
content removed (Note: interface)

Hyper | i nkEvent

hyperlink activated, entered, exited

I nt er nal Fr aneEvent

frame activated, closed, closing, deactivated,
deiconified, iconified, opened

’Li st Dat aEvent

contents changed, interval added or removed

Li st Sel ecti onEvent

list selection status change

MenuDr agMbuseEvent

menu drag mouse dragged, entered, exited,
released

IMenuEvent

menu selected/posted, deselected, canceled
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MenuKeyEvent menu key pressed, released, typed

popup menu selected/posted, becoming visible,
becoming invisible

PopupMenuEvent

Tabl eCol urmMbdel Event table _column added, resized, moved, removed,
selection changed

]Tabl eMbdel Event table model change

’Tr eeExpansi onEvent tree expanded or collapsed

Tr eeMbdel Event tree r_10des changed, inserted, removed, or
drastically changed

TreeSel ecti onEvent tree selection status changed

Undoabl eEdi t Event undoable operation happened

While most of the new events are related to the more complicated
Model/View/Controller architecture, to be described later, the MenuEvent adds
some frequently requested capabilities. For instance, if you would like to find
out when a JMenu is posted, possibly to configure the menu contents, add a
MenulListener and wait for its menuSelected() method to be called.

JMenu file = new JMenu ("File");
file.addMenuLi stener (new MenulLi stener() {
public void nmenuSel ected (MenuEvent e) {
Systemout.println ("Sel ected");
}

public void nmenuDesel ected (MenuEvent e) {
Systemout.println ("Desel ected");
}

public void nmenuCancel ed (MenuEvent e) {
Systemout.println ("Cancel ed");
}

1)

Swing Event Listeners

Each listener interface is paired with one event type and (usually) contains a
method for each type of event the event class embodies. For instance, the
ListDataListener contains three methods, one for each type of event that the
ListDataEvent has: contentsChanged(), intervalAdded(), and intervalRemoved().

Summary of Listener interfaces and their methods

Interface IMethod(s)
ancest or Added (Ancestor Event)
Ancest or Li st ener ancest or Moved (Ancestor Event)
|ancest or Renoved (Ancestor Event)
Car et Li st ener car et Updat e (Caret Event)

edi ti ngCancel ed (ChangeEvent)

Cel | Edi t or Li st ener _
|ed| ti ngSt opped (ChangeEvent)

ChangelLi st ener st at eChanged (ChangeEvent)
changedUpdat e (Docunent Event)
Docurnent Li st ener |i nsert Updat e (Document Event)

http://developer.java.sun.com/developer/onlineTraining/GUI/Swing2/shortcourse.html (3 of 51) [8/22/2000 10:53:44 AM]




Fundamentals of Swing, Part Il

|r enoveUpdat e ( Docunment Event)

Hyper | i nkLi st ener

|hyper| i nkUpdat e (Hyperli nkEvent)

| nt er nal Fr aneLi st ener

i nt er nal FranmeActi vat ed
(I'nternal FraneEvent)

i nt ernal Franed osed
(I nternal FrameEvent)

i nt er nal Franmed osi ng
(I nt ernal FrameEvent)

i nt er nal FraneDeacti vat ed
(I'nternal FranmeEvent)

i nt er nal FraneDei coni fi ed
(I'nternal FraneEvent)

i nt ernal Framel coni fi ed
(I nt ernal FrameEvent)

i nt er nal FraneQpened
(I'nternal FraneEvent)

Li st Dat aLi st ener

cont ent sChanged (Li stDat aEvent)

i nt erval Added (Li st DataEvent)

|i nt er val Renoved (Li st Dat aEvent)

Li st Sel ecti onLi st ener

val ueChanged (Li st Sel ectionEvent)

MenuDr agMouseli st ener

menuDr agMbuseDr agged
(MenuDr agMouseEvent)

menuDr agMbuseEnt er ed
(MenuDr agMouseEvent)

menuDr agMbuseExi t ed
( MenuDr agMouseEvent)

menuDr agMbuseRel eased
(MenuDr agMouseEvent)

MenuKeylLi st ener

menuKeyPressed (MenuKeyEvent)

|rrenuKeyReI eased (MenuKeyEvent)

menuKeyTyped (MenuKeyEvent)

MenulLi st ener

menuCancel ed (MenuEvent)

|rrenuDeseI ected (MenuEvent)

menuSel ect ed (MenuEvent)

Mousel nput Li st ener

(implements MouseLi st ener and
MouselMbt i onLi st ener)

mouseC i cked (MouseEvent)

|m)useDr agged (MouseEvent)

nmouseEnt ered (MouseEvent)

mouseExi ted (MouseEvent)

|m)usel\/bved (MouseEvent)

nmousePressed (MuseEvent)

nmouseRel eased ( MouseEvent)

PopupMenulLi st ener

|popupnenuCanceI ed (PopupMenuEvent)

popupMenuW | | Becorrel nvi si bl e
(PopupMenuEvent)
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popupMenuW | | BeconeVi si bl e
( PopupMenuEvent)

col umAdded
( Tabl eCol umMbdel Event)

|co| urmMar gi nChanged (ChangeEvent)

_ col uimMbved
Tabl eCol umMbdel Li st ener ( Tabl eCol unmMbdel Event)

col umRenoved
( Tabl eCol umMbdel Event)

col umSel ect i onChanged
(Li st Sel ecti onEvent)

Tabl eModel Li st ener |tabIeChanged ( Tabl eMbdel Event)
|treerIIapsed ( Tr eeExpansi onEvent)
|treeExpanded (Tr eeExpansi onEvent)
|treehbdesChanged (Tr eeMobdel Event)
_ |treehbdeslnserted (TreeModel Event)
TreeMbdel Li st ener treeNodesRermpved (TreeMbdel Event)

treeStruct ureChanged
(Tr eeModel Event)

TreeSel ecti onLi st ener |va| ueChanged (TreeSel ecti onEvent)

undoabl eEdi t Happened
(Undoabl eEdi t Event)

Tr eeExpansi onLi st ener

Undoabl eEdi t Li st ener

Unlike the AWT event listener classes, there are few adapter classes at this
time. If you have an interest in only one of the event sub-types, you have to
implement all the methods of the interface. The two adapters that do exist
are InternalFrameAdapter and MouselnputAdapter.

Also, like the PropertyChangeSupport class for JavaBeans™, Swing provides a
utility class to manage event listener lists and delegate work. The class
EventListenerList is available for all listener types. It is the responsibility of the
class that maintains the list to provide the appropriate type-safety, to ensure
only a certain type of listener is added.

Event Li stenerList listenerlList =
new Event Li stenerList();
AEvent aEvent = null;
public void addALi st ener (ALi stener |) {
| istenerList.add (AListener.class, |);
}

public void renoveFooLi stener (AListenerl)
i stenerlList.renmove (AListener.class, |);
}

protected void fireAEvent () {
/1 Must return non-null array
oject listeners[] = listenerList.getListenerList();
/'l Process the listeners last to first, notifying
/'l those that are interested in this event
for (int i =1listeners.length-2; i>=0; i-=2) {
if (listeners[i] == AListener.class) {

{
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/1 Lazily create the event:
if (aBvent == null)
aEvent = new AEvent (this);
((ALi stener)listeners[i+1]).sonmeAHappened(aEvent);

}
}
}

Swing Event Sources

The Swing events originate from its various components. The table below
represents the list of event sources. Do keep in mind the class hierarchy. For
instance, when AbstractButton iS an event source, so are all its children. Also,
all the Jcomponent subclasses serve as sources for all the generic
java.awt.Component and java.awt.Container events.

This table means that for each class in the left column, there is an addxXXX()
and removeXxxXxX() method for the event listener in the right column, meaning
the class is an event source.

Abstract Button
Def aul t But t onMbdel

J ComboBox Act i onLi st ener

JFi | eChooser

JTextField

Ti mer

JScrol | Bar Adj ust ment Li st ener
JConponent Ancest or Li st ener
JText Conponent Car et Li st ener

Def aul t Cel | Edi t or
Def aul t TreeCel | Edi t or

Abstract Button

Def aul t BoundedRangeModel
Def aul t But t onModel

Def aul t Car et

Def aul t Col or Sel ecti onMbdel
Def aul t Si ngl eSel ecti onMbdel
JProgr essBar ChangelLi st ener
JSli der

JTabbedPane

JVi ewport

MenuSel ect i onManager

St yl eCont ext

St yl eCont ext . NanedSt yl e

|Def aul t Tabl eCol unmMbdel |Oo| urmModel Li st ener

Abst r act Docunent
Def aul t St yl edDocunent

Cel | Edi t or Li st ener

Document Li st ener

]JEdi t or Pane ’Hyperl i nkLi st ener

JI nt er nal Frane | nt er nal Fr aneLi st ener
Abstract Butt on

Def aul t But t onMbdel | tenmLi st ener
JConboBox
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Abstract Li st Mbdel

Li st Dat aLi st ener

Def aul t Li st Sel ecti onMvbdel
JLi st

Li st Sel ecti onLi st ener

]JIVEnuI tem ]MenuDr agMouseli st ener
JMenul tem MenuKeylLi st ener

JMenu MenuLi st ener
]JPopupI\/bnu ]Popupl\/lenuLi st ener

Abst ract Acti on

Def aul t Tr eeSel ect i onMbdel
JConponent

Swi ngPr opert yChangeSupport
Tabl eCol um

Pr opert yChangelLi st ener

Ul Defaul ts

Ul Manager

Abst r act Tabl eMbdel Tabl eMbdel Li st ener
JTree Tr eeExpansi onLi st ener

Def aul t Tr eeModel

Tr eeMbdel Li st ener

Def aul t Tr eeSel ecti onMbdel
JTr ee

Tr eeSel ecti onLi st ener

Abst ract Docunent
Undoabl eEdi t Support

JConponent

Undoabl eEdi t Li st ener

Vet oabl eChangeli st ener

Just as a refresher, the following table shows the inherited listeners from
Component, Container, and Window.

Conponent Li st ener
FocusLi st ener

| nput Met hodLi st ener (Java 2)
Conmponent |KeyLi st ener
MouselLi st ener
MouselMbt i onLi st ener
Propert yChangelLi st ener

|Cont ai ner |Cont ai ner Li st ener
]W ndow W ndowLi st ener

(Java 2)

Model/View/Controller Architecture

There are a number of ways to approach using Swing to develop GUIs. As
shown in the first part of this course, you can use most of the Swing widgets
in the same way AWT widgets are used. If you take this approach, the
transition from AWT programming is very easy.

However, Swing gives the programmer a more powerful interface to the
widgets. Employing a technology called the Model/View/Controller (MVC)
architecture, the Swing team has given you the ability to control how
widgets look, how they respond to input, and, for some more complex
widgets, how data is represented.

This section provides some background information on MVC and its
relationship to Swing. If you want to see right away how to properly create a
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GUI with Swing, skip ahead to the next section, "Designing a Swing GUI."

Aside from a richer collection of widgets, the primary advantage of the
Swing Component set over AWT is its use of MVC. MVC is a design pattern
often used in building user interfaces (Ul). In an MVC Ul, there are three
communicating objects, the model, view, and controller. The model is the
underlying logical representation, the view is the visual representation, and
the controller specifies how to handle user input. When a model changes, it
notifies all views that depend on it. This separation of state and presentation
allows for two very powerful features.

1. You can base multiple views on the same model. For instance, you can
present a set of data in both table form and chart form. As you update
the data model, the model notifies both views and gives each an
opportunity to update itself.

2. Because models specify nothing about presentation, you can modify or
create views without affecting the underlying model.

A view uses a controller to specify its response mechanism. For instance, the
controller determines what action to take when receiving keyboard input.

Although the primary purpose of MVC is for building Uls, it can be used to
establish an analogous notification protocol between non-visual objects. A
model object can send change notifications to an arbitrary set of interested
objects without knowing details about those objects. The Observer/Observable
objects in java.util have served this need well, since Java 1.0.

Swing Component Architecture and MVC

Swing represents components by a common variation of MVC in which view
and controller are combined into an object called a delegate. Delegates both
represent the model, as a view does, and translate user input into the
model, as a controller does. Communication between view and controller is
very complex. Combining the two simplifies the job of component design.

As an example, consider a checkbox widget. Regardless of visual
representation, it has a state that can be either true or false. This
corresponds to the checkbox's model. The way you represent these two
states on the screen refers to its delegate-view. When a user clicks the
mouse on the checkbox, the delegate-controller is responsible for notifying
the model of the intended state change. Commonly, the delegate associated
with a checkbox uses a checked box to represent the true state and an
unchecked box to represent the false state. It toggles the state when a user
clicks within the box. In this way, the delegate-view reflects the model and
the delegate-controller translates user input into the model.

Swing widgets are subclasses of JComponent, such as JButton. At any given
time, a JComponent has a single model and a single delegate associated with
it. Possible models for a particular JComponent are classes that implement a
model interface specific to that JComponent. For a class to act as a JButton's
model, it must implement the ButtonModel interface. Likewise, delegates are
implementations of a delegate interface specific to the JComponent. The
ButtonUl interface defines a JButton's delegate.
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Delegate Model

Gomponent T tem
U ‘ Selectakle,
“ButtonJl.* Buttonhodet

As stated earlier, a JComponent can have different models and delegates. You
access models with the setModel() and getModel() methods, and delegates can
be accessed with the setul() and getul() methods.

Delegates and the ComponentUI Interface

All delegates, such as Buttonul, extend the ComponentUl interface and are part
of the javax.swing.plaf package. ComponentUl contains basic functionality to
define how a delegate renders a JComponent. The primary method in this
interface is one seen with applets, the paint() method. Along with other
methods, such as getPreferredSize() and getMinimumsSize(), these ComponentUl
methods describe the view portion of a delegate. Specific subinterfaces of
ComponentUl determine the controller aspects of a delegate.

To take the JButton example to completion, look more closely at the
ButtonModel and ButtonUl interfaces and their default implementations.
ButtonModel has methods such as isPressed() and setPressed() to reflect the state
of a button, independent of visual representation. ButtonUl inherits most of its
functionality from Componentul.

DefaultButtonModel is JButton's default model. It is rare that its model will
change; after all, a button is a button.

BasicButtonUl is the default delegate for JButton, the specific delegate will more
than likely be a subclass, depending upon the particular Ul currently set. For
a Windows 95-like representation of a button, the delegate would actually be
WindowsButtonUl and is only available on Win32 platforms. The other ButtonUl
classes are MotifButtonUl for the Motif look-and-feel delegate for buttons,
MetalButtonUI for the platform independent Metal look-and-feel, as well as
MacButtonUl for the Macintosh appearance (currently available separately).

Look and Feel

Common to both AWT and Swing is the concept of decoupling the rendering
of a GUI from the Java classes that build the GUI. In AWT, each component
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has an associated native, heavyweight, peer class that translates between a
Java™ component and a native operating system widget. For instance, this
means that the java.awt.Button component appears like a Windows 95 button
when running under Windows 95 and like a Motif button when running under
the Solaris™ operating system. However, the developer has no input into
this process. There is only one way to render a button under Windows 95.
The decoupling is simply a way to allow for platform independence.

The basis of Swing components is the lightweight component architecture
introduced in AWT 1.1. As such, components no longer have these
heavyweight peer classes nor do they use native operating system widgets.
Instead, they participate in the MVC framework described above.

Unlike AWT components, Swing components can appear multiple ways on
the same platform. This concept describes the Swing component's look and
feel (L&F).

Swing Look & Feel AWT Look & Feel

Component

JComponent
(VS Model)

Peer

(native)

ComponentUl (Delegate)

Platform
Wiidget

inative)

Look and Feel is "Pluggable”

Because of the modular nature of MVC, you can make Swing-based GUIs
look like Windows, the Macintosh, Motif, or other user-defined views with
minimal programming effort. Sun calls this property a Pluggable Look and
Feel. You can make such changes in visual representation at run-time. You
accomplish this with an object called a LookAndFeel, which maintains a
mapping of JComponents with ComponentUls. Setting the LookAndFeel for an
application switches the entire GUI. To make an application's interface
appear like the Metal components, use the following:
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try {
U Manager . set LookAndFeel (

"j avax. swi ng. pl af . nret al . Met al LookAndFeel ") ;
} catch (java.lang. C assNot FoundException e) {
/1l Can't change | ook and feel

}

The Metal look and feel is a cross-platform Java-native look and feel
provided with Swing. The Metal look and feel is an attempt to create a
common appearance across different computing environments. The Metal
look and feel is actually the default look for Swing applications, so you would
more likely change the appearance to one of the others. For instance, the
following would change the look and feel to the user's native platform look
and feel:

try {
U Manager . set LookAndFeel (

U Manager . get Cr ossPI at f or mLookAndFeel Cl assNane()) ;
} catch (java.lang. d assNot FoundException e) {
/'l Can't change | ook and feel

}
Designing a Swing GUI

Fortunately, you can ignore much of the MVC widget internals discussed
above for simple GUI design. You can approach widget placement in a GUI
with Swing in exactly the same way as AWT: by instantiating widgets and
adding them to containers. Additionally, two techniques use MVC to design
flexible, powerful GUIs.

1. Simple GUI Design: Instantiate widgets, add them to a container, select
a look and feel for the entire GUI.

2. Complex GUI Design: Although Swing doesn't directly address this
point, widgets can interact among themselves in an MVC framework.
One widget can act as a controller by responding to user input and
changing a data model, which, in turn, forwards changes to other
widgets acting as views.

3. Complex Widget Architecture: Some swing widgets such as JList, JTree,
and the text widgets are most useful when the programmer defines and
specifies the model and part of the delegate. This way, for instance,
you can represent a group of line-item objects in a JList widget.

The first two methods of GUI design are treated in depth in the following
paragraphs. The third is discussed in the individual widget descriptions.

Simple GUI Design with Swing
GUI design with Swing can be approached in the same way as AWT, by

instantiating components, adding them to a container, and setting up events
among them.
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E‘gﬁ SimplePanel Example M=l E3

Clear Text | [Hello World |

/1l inport the synbols from AW and Sw ng packages
i mport java.awt.*;

i mport java.awt.event. *;

i mport javax.sw ng. *;

/'l Subcl ass JPanel to place wi dgets in a panel
cl ass Sinpl ePanel extends JPanel {

/'l Declare the two conponents
JTextField textField;
JButton button

// Add a constructor for our JPanel
/!l This is where nost of the work will be done
public Sinpl ePanel () {

/'l Create a JButton
button = new JButton("C ear Text");

// Add the JButton to the JPanel
add( button);

/] Create a JTextField with 10 visible colums
textField = new JText Fi el d(10);

[/ Add the JTextField to the JPanel
add(textFi el d);

/1l Add a listener to the JButton
/1l that clears the JTextField
butt on. addAct i onLi st ener (new Acti onLi stener() {
public void actionPerformed(ActionEvent e) {
textField. setText("");

}
1)
}
}

/1 Next, create a sinple franework

[l for displaying our panel

[l This framework nmay be used for displaying other
/'l panels with m nor nodifications

/'l Subclass JFrame so you can di splay a w ndow
public class Sinpl ePanel Test extends JFrane {

/1l Set up constants for width and height of frane
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static final int WDTH = 300;
static final int HE GHT = 100;

// Add a constructor for our frane.
Si npl ePanel Test (String title) {
/] Set the title of the frame
super(title);

/'l Instantiate and add the SinplePanel to
/1the frame

Si npl ePanel si npl ePanel = new Si npl ePanel () ;
Cont ai ner ¢ = get Cont ent Pane();

c. add( si npl ePanel , Border Layout. CENTER);

}

/'l Create main nethod to execute the application
public static void main(String args[]) {

/'l instantiate a Sinpl ePanel Test object
/'l so you can display it
JFrame frame =
new Si npl ePanel Test (" Si npl ePanel Exanpl e");

/'l Create a WndowAdapter so the application
/Il is exited when the window is closed.
frame. addW ndowLi st ener (new W ndowAdapter () {
public void wi ndowC osi ng( WndowEvent e) {
System exit(0);
}
1)

[/ Set the size of the franme and show it
frame. set Si ze(W DTH, HEI GHT) ;
frame. set Visi bl e(true);

}
}

Complex GUI Design with Swing

This section deals primarily with how you handle events in a GUI. These are
described using two examples.

In the first, you handle events in a very simple AWT 1.1 style, with adapters
(similar to the previous example).

This example is followed by discussion of problems with this model and its
flexibility. Some alternatives are examined.

The second example uses MVC to design the GUI. It is far more complex,
but also more maintainable and flexible in the long run.

GUI Event Handling - Simple AWT Example
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Egﬁ Simple Events Example _ [O]
Text List
Hello I
Type and hit <ENTER= Swingin'
" | World

This is a basic application that denonstrates a
sinple way to establish interaction anong w dgets
ina QJ. Its event framework is fine for sinple
applications. Sone shortcomngs will be outlined
below. It places a JTextField and a JText Area on
the screen. An ActionListener is added to the
JTextField, so that, upon entering text into the
JTextField, aline with the sane text is appended
to the JText Area.

bR R T T B R

~

/'l First, inmport the AWI and Swi ng synbol s
i nport java.awt.*;

i nport java.awt.event.*;

i mport javax.sw ng. *;

/* The class is going to extend JFrane

* Most of the work of setting up the GU

* wll be done in the constructor for the frane
* Additionally, add a main nethod so you can

* run it as an application

*/

public class SinpleEvents extends JFrane {

/'l Constants to specify width and height of frane
/'l Used below in the main nethod

static final int WDTH=350;

static final int HEl GHT=180;

/] Declare a JTextField for getting user input
JTextField textField;

/'l Declare a JTextArea for receiving |ines of
/Il text fromtextField
JText Area textList;

/! Declare a JScroll Pane to hold the JText Area
JScrol | Pane pane;

[/ Constructor for the frane cl ass
public SinpleEvents(String | ab) {
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[/ Call JFrane's constructor
[/ This will set the |abel of the JFrane
super (1 ab);

[******* Create a container for the textField ****/

[/ Instantiate a JPane
JPanel textPanel = new JPanel ();

/Il Gve it a border so it stands out
/'l By default, panels have no border
t ext Panel . set Border (

Bor der Fact ory. cr eat eEt chedBor der ());

/1 Set the layout of the textPanel to
/'l a BorderLayout
t ext Panel . set Layout (new Bor der Layout ());

/Il Create a label and add it to the panel
JLabel textTitle =

new JLabel (" Type and hit <ENTER>");
t ext Panel . add(text Titl e, BorderLayout. NORTH);

/1l Instantiate JTextField and add it to the
/'l textPanel

textField = new JTextFiel d();

t ext Panel . add(t ext Fi el d, Bor der Layout. SOUTH) ;

/1 Add a strut to the textPanel as a bottom margin
t ext Panel . add( Box. createVertical Strut(6));

[******* Create a container for the textArea *******x/

/'l Instantiate a JPane
JPanel |istPanel = new JPanel ();

/Il Gve it a border so it stands out
| i st Panel . set Bor der (
Bor der Fact ory. cr eat eEt chedBorder ());

/'l Set the layout of the textPanel to a BoxLayout
/| BoxLayouts are discussed bel ow (ignore for now)
i st Panel . set Layout (

new BoxLayout (|i st Panel , BoxLayout.Y _AXIS));

/Il Create a |label and add it to the pane
JLabel title = new JLabel ("Text List");
i stPanel.add(title);

/1 Add a strut to the BoxLayout
i st Panel . add( Box. createVertical Strut(10));

[/ Instantiate the JTextArea with no initial text,
/!l 6 rows, 10 columms, and vertical scrollbars
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textLi st=new JText Area("", 6, 10);

/'l Make it read-only
textLi st. set Edi tabl e(fal se);

/1 Add the textList to the |istPanel
pane = new JScrol | Pane (textList);
i st Panel . add( pane);

/1 Add a strut to the |listPanel as a bottom margin
| i st Panel . add(Box. createVertical Strut(6));
[***** Add a |listener to the textField *****x*x*xx%x)

[* The listener will respond to user input by
copying the textField s text to the textlList.
The ENTER key causes an ActionEvent to be
generated. Notice how the two wi dgets are
becom ng intertw ned.

Changes to one will likely affect the other
/
t ext Fi el d. addAct i onLi st ener (new Acti onLi stener() {
public void actionPerfornmed(Acti onEvent e) {

/'l Append the textField s text to textList

textLi st. append(textField.getText());

textLi st.append("\n");

/'l Reset the textField

textField. setText("");

}
1)

/1 Add two panels to frane, separated by a strut
Cont ai ner ¢ = get Cont ent Pane();

c.setLayout (new Fl owLayout());

c. add(t ext Panel ) ;

c. add(Box. createHori zontal Strut(30));
c.add(!i st Panel);

* ok X X F ¥ X

}

/* Create a main nethod for invoking as application **/
public static void main(String args[]) {
/'l Instantiate instance of the SinpleEvents class
/1 This is where constructor is executed, and the
/1 GJ built - JFrane title is passed as paraneter
Si npl eEvents frane =
new Si npl eEvents("Si npl e Events Exanpl e");

/1 This is a standard adapter that should be
/1l in nost applications. It closes the w ndow
frame. addW ndowLi st ener (new W ndowAdapter () {
public void wi ndowC osi ng( WndowEvent e) {
System exit(0);
}
1)
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/] Set the size of the JFrane and show it
frame. set Si ze(W DTH, HEI GHT) ;
frame. set Vi si bl e(true);

}
}

Problems and Alternative

This GUI framework will work well for simple applications. If, however, the
widgets in an application have a more complicated relationship, the simple
adapter approach has some shortcomings.

Consider another scenario in which you may want to create a third widget,
an avgField that averages numbers entered into the textList and displays the
result. Using the same simple adapter architecture, you could accomplish
this in three ways. Each, however, has weaknesses. Look at these three
ways and then a fourth approach, using MVC to solve the problem.

1. You could add another adapter to link user input from the textField
object to an avgField object. So far, this is fine. In that listener,
however, you will need to refer to the textList object to perform the
average function. Now, the textList acts in two roles. It shows numbers
entered in the textField, and it feeds the avgField object a list of numbers
to average. In MVC terms, the textList iSs now a view and a model.

Furthermore, the AWT event model doesn't guarantee this arrangement
will work. The textField object will have two ActionListeners. There is no
guarantee of event ordering in AWT. The avgField could process the
event before the textList object. In this case, the most recent number
entered won't participate in the average function. This problem can be
overcome with a special type of adapter that can handle ordered
multicasting of events, but the mixed role of the textList still remains.

2. You could add an adapter to the textList object rather than the textField
object. When its contents are changed, the textList will refresh the
avgField. This doesn't eliminate the problem of textList acting in two roles.
It, however, does solve the problem of update order. A new problem
with this design is that you begin to lose track of where events are
occurring. You are chaining events from one widget to another. This
can be hard to follow.

3. You could add the code to update the avgField to the same adapter that
updates the textList. This will ensure ordering of events, but, again,
binds the avgField to the textList.

This association of the avgField with the textList is where the primary problem
resides. If you decide that you no longer want to display the list, only the
average, this causes a problem - you calculate the average from the textList.
What you really need here is a List data structure for any number of widgets
to observe. When data changes in that List, you want to notify these
observers. You can add some methods to the List data structure to deal with
notification of observers. Finally, when you enter a number in the textField,
you add it to the List rather than to the textList.

GUI Event Handling - Using MVC

The solution to this problem calls for the MVC architecture. The List is acting
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as a model for two views, avgField and the textList. The textField is acting as a
controller, passing user input into the List.

You could design such an arrangement in the following manner:

Both avgField and textList implement the ChangeListener interface and add
themselves as listeners to the List model. By doing so, they have a
stateChanged() method to process any changes in the list.

The textField (controller) uses an ActionListener to change data in the list.

The List maintains a ChangelListener list and notifies them any time data has
changed (calls their stateChanged() methods).

Changelistener

ActionListener listiem
Adapter (TextArea)
controller Change
(TextField) Multicaster
L
aview
Adapter (TextField)

Changelistener

The problem with using this architecture is that the stateChanged method
doesn't contain any relevant data (it contains a ChangeEvent). The view
objects have to be able to go get the model's data.

Ideally, what you want to do is pass some model data to the stateChanged()
method. In this case, you could simply pass the complete, updated list. The
reason Swing does not allow this probably has to do with the strong typing
contained in the Java™ package. Perhaps you could create another interface
called ObjectStateChanged, and an object could be passed, in addition to the
ChangeEvent. This is less attractive in Java since the object has to be
downcast and a method call made from within the view to the model. It's
best to keep the model and view "ignorant" of each other.

You can solve this problem using adapters to establish the model-view
relationship. The adapter acts as a ChangelListener of the model, rather than
the view. The essential difference from the previous scenario is that the
adapter contains type and method information about the model rather than
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the view. The constructor for the adapter has handles to both model and
view as its parameters.

The following is an implementation of such an arrangement. It is similar to
the prior example with an additional view, avgView that maintains a running
average of entered numbers. The other two objects acquired new names to
reflect their roles in the MVC relationship. The textField object is now called
controller, while the textList object is now called listView.

E‘gﬁ First MY¥C Example =] E3
Views
5
Control 5
OMmro 13
9.0

There are three primary classes involved:
1. Listview contains a view based on a JTextArea, as before.
2. IntVectorModel is a vector model that holds the numbers.
3. FirstMvC contains the frame, adapters and main method.
(The controller and avgView objects are JTextField objects.)

Irtectar ToListview Adaptar

TextFieldTolrt ector Adaptor
list ey
T (Testhres)
cantroller Int*ectaridodel
[TextField) (Wectar)
awvgyiesny
HEETRISE (TextField)

Irt*ector ToLyvgiew Adaptor

ListView

The Listview will act as a view to the IntvectorModel. It is a simple extension of
a JTextArea. It does some initialization in the constructor and contains a
changed() method, which the adapter knows to call. This changed method
receives data from the List (model) in the for of a Vector.
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import java.util.*;
i mport javax.sw ng. *;

public class ListView extends JTextArea {
public ListView(int n) {

super("", n, 10);
set Edi t abl e(f al se);

}

/* This is NOT tied to a particular nodel's event.
* An adaptor is used to isolate the nodel's type
* fromthe view
*

* Met hod cal |l ed by adapter

* resets JText Area and copies the data nodel
* Vector back in

*

~

public void changed (Vector v) {
set Text ("");
Enuneration e = v.elenments();
whil e (e. hasMoreEl enents()) {

Integer i = (Integer)e.nextEl ement();
append (i.toString() + "\n");
}
}
}
IntVectorModel

The IntvectorModel class contains the list of numbers and tracks and notifies
ChangelListener objects using an EventListenerList. Take a close look at how to
maintain a event listener list with EventListenerList.

import java.util.*;
i mport javax.sw ng. *;
i mport javax. sw ng. event.*;

public class |IntVectorMdel {
protected Vector data = new Vector();
protected EventListenerLi st changelListeners =
new Event Li stenerList();

public I ntVectorMdel () {
}

public void addEl ement(int i) {
dat a. addEl enent (new I nteger(i));
fireChange();

}

public Vector getData() {
return data;
}
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/'l Listener notification support
publ i ¢ voi d addChangelLi st ener (ChangelLi stener x) {
changelLi st eners. add (ChangelLi stener. cl ass, x);

/1l bring it up to date with current state
X. st at eChanged( new ChangeEvent (this));

}

public voi d renoveChangelLi st ener (ChangelLi stener x) {
changelLi st eners. renove (ChangelLi stener.class, Xx);
}

protected void fireChange() {
/'l Create the event:
ChangeEvent ¢ = new ChangeEvent (this);
Il Get the listener |ist
oject[] listeners =
changelLi st eners. get Li stenerList();
/'l Process the listeners last to first
/1 List is in pairs, Cass and instance
for (int i
= listeners.length-2; i >=0; i -=2) {
if (listeners[i] == ChangelLi stener.class) {
ChangelLi stener cl =
(ChangelLi stener)listeners[i +1];
cl . st at eChanged(c);
}
}
}
}

FirstMVC

The FirstMvC class is where the MVC framework is assembled. It creates a
view and two models and places adapters between them.

/* Denonstrates use of MVC for QU design: interaction
* *petween* conponents. The nodel is a Vector of

* nunbers. The views are a |ist of the nunbers and

* the average of the nunbers. The Views do not

* directly listen for changes fromthe nodel. Adaptors
* are used to isolate type information (pronoting

* flexibility) fromthe nodel/views.

*

* Really the only Swing part is the Changeli st ener

* stuff (plus a BoxLayout).

*/

i mport java.awt.*;

i nport java.awt.event. *;

i mport javax.sw ng. *;

i mport javax. swi ng. event. *;
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import java.util.*;

publ
/1

ic class First WC extends JFrane {

The initial width and height of the frane

public static int WDTH = 300;
public static int HEl GHT = 200;

Il

ListView |listView

/11

a View

new Li stViewb);

Anot her Vi ew

Text Fi el d avgVi ew = new Text Fi el d(10);

11

I nt Vect or Model nodel

11

TextField controller

/*

*

* ok ok ok ok *

pr

}

pr

t he Mbdel

new | nt Vect or Model () ;

the Controller
new Text Fi el d(10);

* Adapt or mapping IntVector to ListView,
H de specific types in adaptor rather
t han havi ng vi ew nodel know about each ot her.

A real systemwould allow the nodel to indicate
WHAT had changed (for efficiency of execution
and si npl er design).
/
ivate static class |IntVectorToListvi ewAdapt or
i mpl enent s Changeli st ener {
I nt Vect or Mbdel nodel ;
Li stView view,
public I ntVectorToLi stvi ewAdapt or (
I nt Vector Mbdel m ListView v) {
nodel = m
View = v;

public voi d stat eChanged( ChangeEvent e) {
vi ew. changed( nodel . getData());
}

ivate static class |IntVectorToAvgVi ewAdapt or
i mpl enent s Changeli st ener {
I nt Vect or Model nodel ;
TextField view,
publ i c I ntVect or ToAvgVi ewAdapt or (
I nt Vector Mbdel m TextField v) {
nmodel = m
View = v;

}

public voi d stat eChanged( ChangeEvent e) {
doubl e avg = 0. 0;
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Vector d = nodel.getData();

Enuner ati on enum = d. el enents();

whi |l e (enum hasMor eEl enents()) {
Integer i = (Integer)enum next El enent () ;
avg += i.intValue();

}
if (d.size()>0)
avg = avg / d.size();
vi ew. set Text (" " +avg) ;
}
}

private static class TextFi el dTol nt Vect or Adapt or
i mpl enents ActionLi stener {
I nt Vect or Mbdel nodel ;
TextField controller
publ i c Text Fi el dTol nt Vect or Adapt or (
TextField c, IntVectorMdel m {
nodel = m
controller = c;
}
public void actionPerformed(Acti onEvent e) ({
String n = controller.getText();
controller.setText(""); /1l clear txt field
try {
nodel . addEl enent (I nt eger. parselnt(n));
} cat ch(Nunber For mat Exception nfe) {
Systemerr.println("bad num ""+n+""");

}
}
}

public First WC(String |ab) {
super (1 ab);

/1 Display Controller
JPanel control Panel = new JPanel ();
cont r ol Panel . set Border (

Bor der Fact ory. cr eat eEt chedBorder ());
cont rol Panel . set Layout ( new

BoxLayout (cont r ol Panel , BoxLayout.Y_AXIS));
JLabel ctitle = new JLabel ("Control");
ctitle.setHorizontal Text Position(JLabel.CENTER);
control Panel . add(ctitle);
cont r ol Panel . add( Box. createVertical Strut(10));
cont rol Panel . add(control |l er);
Cont ai ner ¢ = get Cont ent Pane();
c.set Layout (new Fl owLayout ());
c. add(control Panel ) ;

c. add(Box. createHori zontal Strut(30));
/1 Display Views

JPanel vi ewPanel = new JPanel ();
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vi ewPanel . set Border (
Bor der Fact ory. cr eat eEt chedBorder ());
vi ewPanel . set Layout (
new BoxLayout (vi ewPanel , BoxLayout.Y _AXI S));
JLabel title = new JLabel ("Views");
vi ewPanel . add(title);
title.setHorizontal Ali gnnent (JLabel . CENTER) ;
title.setHorizontal Text Position(JLabel . CENTER);
vi ewPanel . add( Box. createVertical Strut (10));
vi ewPanel . add(new JScrol | Pane(listView));
vi ewPanel . add( Box. createVertical Strut (10));
vi ewPanel . add(avgVi ew) ;
c. add(vi ewPanel ) ;

/1 Hook the Controller up to the Mdel
Text Fi el dTol nt Vect or Adaptor CM =
new Text Fi el dTol nt Vect or Adapt or (
controller, nodel);
control |l er.addActionLi stener(CM ;

/'l Hook up the sinple avg View up to the Model
I nt Vect or TOAvgVi ewAdapt or W1 =

new | nt Vect or ToAvgVi ewAdapt or ( nodel , avgVi ew) ;
nodel . addChangelLi st ener (W1);

/'l Connect the View to the Mddel via the adapter,
/'l which isolates type information from each other.
I nt Vect or ToLi st vi ewAdapt or W2 =

new | nt Vect or ToLi st vi ewAdapt or (nodel , Ii st Vi ew) ;
nodel . addChangelLi st ener (W2) ;

}

public static void main(String args[]) {

First WC frame =
new First WC("First MC Exanpl e");

frame. addW ndowLi st ener (new W ndowAdapter () {
public void wi ndowC osi ng( WndowEvent e) {

System exit(0);

}

1)

frame. set Si ze(W DTH, HEI GHT) ;
frame. set Visi bl e(true);
}
}

Now that you have a general feeling for the Model/View/Controller
architecture, take a look at some of the JComponent objects that take
advantage of them.

JTree
Swing has a very flexible set of classes for creating tree controls. The JTree

class is the basis for presenting hierarchical data. Support classes and
interfaces are found in the javax.swing.tree package.
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Three interfaces work in conjunction to allow developers to customize the
model and view of a tree, TreeModel, TreeSelectionModel, and TreeCellRenderer. A
fourth interface, TreeNode, describes what is represented at each node of the
tree.

TreeModel

The TreeModel interface describes a JTree's underlying data model. JTree
contains a property, Model, with access methods getModel() and setModel(),
that determines which TreeModel a JTree uses. The TreeModel interface specifies
how a tree is mapped over a data structure with the following methods:

getChild (Object parent, int index)
get Chi | dCount (Cbj ect parent)
get I ndexOf Child (Cbject parent, Object child)
get Root ()
i sLeaf (Object node)

Three additional methods, addTreeModelListener(), removeTreeModelListener(), and
valueForPathChanged() deal with adding, removing, and notifying event
listeners respectively. These listeners are notified of changes in the TreeModel
by receiving TreeModelEvent messages.

An object that defines these methods can operate as a model for a JTree. The
DefaultTreeModel class is a simple implementation of TreeModel that explicitly
uses TreeNode and MutableTreeNode objects (described next).

TreeNode

JTree objects are built from TreeNode objects, which are simple
representations of a tree node. They have zero or one parent nodes and zero
or more child nodes. There is a rich set of methods in the
DefaultMutableTreeNode class for viewing and manipulating nodes in a tree. This
class implements the MutableTreeNode interface, which extends the TreeNode
interface. This is a partial listing of some of the more useful methods. Some
of these methods are analogous methods to TreeModel, except they deal
specifically with TreeNode implementers, instead of the generic Object .

|TreeNode
]get Par ent () Returns parent TreeNode
. Returns an enumeration of
chi I dren() the node's children
i sLeaf () Returns true if the node has

no children

Returns the child at index in
this node’s child array

get Chi | dAt (i nt i ndex)

]MutabIeTreeNode

i nsert (Mitabl eTreeNode node, int Inserts a node as a child at
i ndex) index

Removes the child at index
renmove(int index) in the tree's child array, sets

parent to null
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renove (Mutabl eTreeNode node)

Removes the child node from

the tree and sets parent to
null

set Parent (TreeNode node)

Moves node and its
descendants to a different
place in the tree

DefaultMutableTreeNode

add (Mut abl eTr eeNode node)

Inserts node as child at end
of the tree’'s child array

’get Root ()

Returns the root TreeNode

]get Level ()

Returns the node's tree level

get Next Si bl i ng()

Returns the next sibling of
the node

i sNodeSi bl i ng (TreeNode node)

Returns true if current node
is a sibling to the TreeNode
parameter

get Shar edAncest or
( Def aul t Mut abl eTr eeNode node)

Returns the nearest common
ancestor between the
current node and
DefaultMutableTreeNode
parameter

i sNodeChi | d ( TreeNode node)

Returns true if the current
TreeNode is a child of the
node parameter

pr eor der Enuner ati on()

Conducts a preorder
traversal rooted at this node
and returns an enumeration
of TreeNode objects

post or der Enuner ati on()

Conducts a postorder
traversal rooted at this node
and returns an enumeration
of TreeNode objects

node)

pat hFr omAncest or Enuner ati on ( Tr eeNode

Returns an enumeration of
the path from ancestor to
node

Optionally, a MutableTreeNode can hold a handle to an arbitrary object with the
userObject() property and the setUserObject() access method. The getUserObject()
method is a part of DefaultMutableTreeNode. This way, a JTree can hold any
objects. The toString() method of DefaultMutableTreeNode returns the result of
the userObject.toString() method or null if userObject() IS null.

TreeSelectionModel

TreeSelectionModel is an interface that specifies how the user may select a path
of arbitrary objects. JTree uses it to set up selection rules.

DefaultTreeSelectionModel is a simple implementation of TreeSelectionModel. It
allows for the usual selection paradigm that users are accustomed to (i.e.

selecting files in a directory).
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TreeCellRenderer

The TreeCellRenderer interface is used by JTree to specify a component that will
visually represent nodes in the tree. For instance, the default cell renderer is
DefaultTreeCellRenderer, Which uses open and closed turners next to a folder for
containers root nodes and a document for leaf nodes (see example below).
Custom appearance can be defined by creating classes that implement the
TreeCellRenderer interface, which contains only one method:

get TreeCel | Render er Conponent (JTr ee |Returns the

tree, bject value, bool ean component that will
sel ect ed, bool ean expanded, be used for

bool ean | eaf, int row, bool ean rendering nodes.
hasFocus)

Eéf’,i'.lTree Example [_ O] x|
[ Contacts
@ ] Business
@ [ Java Software
@ [ Disney
|__""| Goofy
|__""| Mickey Mouse
|__""| Donald Duck
@ [ Persanal
|j‘| Justin

|j‘| Andrew

|__°‘| Denice

Using the default model and view of a JTree, you can easily create a file
directory style tree. You do have to make sure you place the tree in a
JScrollPane in case there is insufficient display space.

public class JTreePanel extends JPanel ({

JTreePanel () {
/1l Set the layout to hold only one conponent
set Layout (new Bor der Layout ());

[/ Create root node of tree
Def aul t Mut abl eTr eeNode root =
new Def aul t Mut abl eTr eeNode(" Cont acts");

/|l Create 1st level child
Def aul t Mut abl eTreeNode | evel 1 =
new Def aul t Mut abl eTr eeNode( " Busi ness") ;

[/ Add 1st | evel child under root node
root . add(| evel 1);

// Create and add 2nd | evel child
Def aul t Mut abl eTr eeNode | evel 2 =
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new Def aul t Mut abl eTr eeNode("Java Sof tware");
| evel 1. add( I evel 2);

/'l Create and add some 3rd | evel |eaf nodes

| evel 2. add( new Def aul t Mut abl eTr eeNode(
"Janes Gosling"));

| evel 2. add( new Def aul t Mut abl eTr eeNode(
"Frank Yellin"));

| evel 2. add( new Def aul t Mut abl eTr eeNode(
"Ti m Li ndhol n"));

// Create and add another 2nd |level child
| evel 2 = new Def aul t Mut abl eTr eeNode(

"Di sney");
| evel 1. add( I evel 2);

/'l Create and add sonme 3rd | evel |eaf nodes
| evel 2. add( new Def aul t Mut abl eTr eeNode(
" Goofy"));
| evel 2. add( new Def aul t Mut abl eTr eeNode(
"M ckey Mouse"));
| evel 2. add( new Def aul t Mut abl eTr eeNode(
"“Donal d Duck"));

/'l Create and add another 1st level child

| evel 1 = new Def aul t Mut abl eTr eeNode(
"Personal ");

root . add(l evel 1);

/'l Create and add some 2nd | evel |eaf nodes

| evel 1. add( new Def aul t Mut abl eTr eeNode(
"Justin"));

| evel 1. add( new Def aul t Mut abl eTr eeNode(
"Andrew'));

| evel 1. add( new Def aul t Mut abl eTr eeNode(
"Deni ce"));

/| Create a tree fromthe root
JTree tree = new JTree(root);

/'l Place tree in JScroll Pane
JScrol | Pane pane = new JScrol | Pane(jtree);

add( pane, BorderLayout.CENTER);

}
}

Certain look-and-feel classes provide the ability to set client properties to
alter appearance. For example, the tree for the Metal look and feel has a
lineStyle property that allows you to show lines connecting cells in a JTree.
The following addition would change the above program to display the lines
showing the new screen:

http://developer.java.sun.com/developer/onlineTraining/GUI/Swing2/shortcourse.html (28 of 51) [8/22/2000 10:53:46 AM]



Fundamentals of Swing, Part Il

E“E‘%JTIEE Example
1 Contacts
@ ] Business
@ [ Java Software
@ [ Disney
|__""| Goofy
|__""| Mickey Mouse
|__°‘| Donald Duck
@ [] Personal
|j‘| Justin

D Andrew

D Denice

IS [=] E3

tree.putCientProperty

("JTree.lineStyle", "Angled");

The putClientProperty() method is inherited from JComponent. The using of these
properties is done through the javax.swing.plaf.* class.

Magercises

1. Tree Views
2. Custom JTree Rendering

JList and JComboBox Revisited

With the introduction of MVC, you can do more with a JList or JComboBox, as
well as just about every other JComponent. By associating a data model to the
component, and a way to render a view of the model, you can create more
complex display components. To demonstrate MVC within these two
components, you can use the same data model for both a JList and JComboBox
because the ComboBoxModel extends the ListModel. Also, they both have the
same renderer interface: ListCellRenderer. This example includes a button that
adds an element to the data model when selected. Notice that both the JList
and JComboBox contents change by just changing the data model.

[=3 MVCList Example

Kiwi
4% Blueberry Blueberry E
[ Cranberry Pomegranate| -
Orange
Banana Model
Kiwi
il Blueberry

Pomegranate

public class MVCLi st Panel extends JPanel {
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MVCLIi st Panel () {
final | mageLi stMdel ilm = new | magelLi st Model ();
JConboBox conbo = new JConboBox (il n;
conbo. set Render er (new | nageCel | Renderer());
conbo. set Sel ect edl ndex(0) ;
add( conbo) ;
JList list = new JList (ilm;
l'ist.setCell Renderer(new | mageCel | Renderer());
l'ist.setSelectedl ndex(0);
list.setVisibl eRowCount (4);
Li st Sel ecti onMbdel |sm = list.getSel ecti onMVbdel ();
| sm set Sel ecti onMbde
(Li st Sel ecti onMbdel . SI NGLE_SELECTI ON) ;
JScrol | Pane pane = new JScrol | Pane (list);
add( pane);
JButton jb = new JButton ("Add to Model ");
final Color color[] = {Color.red, Color.orange,
Col or.yell ow, Col or.green, Col or. bl ue,
Col or. magent a} ;
j b.addActi onLi stener (new ActionListener() {
Hasht abl e el em
public void actionPerfornmed(ActionEvent e) {

int i = (int)(Math.random()*col or.!|ength);
el em = new Hasht abl e();
elemput ("label™, "Label-" +i);
elemput ("icon", new AnOvallcon(color[i]));
i1 maddEl ement (el em;
}
1)
add (jb);

}

static class | nmageLi st Model extends Defaul t ConboBoxMode
private static final Color color[] =
{Col or.red, Color.orange, Color.yell ow,
Col or. green, Col or.blue, Color.nagenta};
private static final String label [] =

{"Cranberry", "Orange", "Banana",
"Kiw", "Blueberry", "Ponmegranate"};
publ i c I mageLi st Model () {
I con icon;

for (int i=0, n=label.length; i<n ;i++) {
icon = new AnOval I con (color[i]);
Hasht abl e result = new Hasht abl e();

result.put ("label", label[i]);
result.put ("icon", icon);
addEl ement (resul t);

}
}
}

static class | nmageCel | Renderer
i mpl enments ListCell Renderer {
private bool ean focused = fal se;
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private JLabel renderer;
public I mageCel | Renderer () {
renderer = new JLabel ();
render er. set Opaque (true);
}
publ i c Conponent getLi st Cel | Render er Conponent (
JList list, Object value, int index,
bool ean i sSel ected, bool ean cel | HasFocus) {
if (value == null) {
renderer.setText("");
renderer.setlcon(null);
} else {
Hasht abl e h = (Hasht abl e) val ue;
renderer.set Text ((String)h.get ("label"));
renderer.setlcon((lcon)h.get ("icon"));
}
render er. set Background (isSel ected ?
Syst entCol or. t ext Hi ghl i ght
Syst entCol or. text);
render er. set Foreground (isSel ected ?
Syst enCol or. t ext H ghl i ght Text
Syst entCol or . t ext Text);
return renderer;

}
}

static class AnOvallcon inplenments Icon {
Col or col or;
public AnOvallcon (Color c) {
color = c;
}
public void paintlcon (Conponent c, G aphics g,
int x, int y) {
g. set Col or(col or);
g.fillOval (x, vy,
getlconWdth(), getlconHeight());
}

public int getlconWdth() {
return 20;

}
public int getlconHeight() {

return 10;

}
}

As just demonstrated, the JList in Swing can be very different from its AWT
equivalent when it participates in an MVC relationship.

Three interfaces work in conjunction to allow developers to customize the
model and view of a list box, ListModel, ListSelectionModel, and ListCellRenderer.

ListModel

The ListModel interface is a general model for a list of objects. It specifies the
data to be represented by the JList. It is a fairly simple interface, containing
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four methods:

bj ect get El ement At (i nt i ndex);
int getSize();
voi d addLi st Dat aLi st ener (Li st Dat aLi stener |istener);
voi d renoveli st Dat aLi st ener (
Li st Dat aLi stener |istener);

The getElementAt() method returns a single data element representing a
position in the JList at the index. The getSize() method returns the number of
elements in the model, and therefore in the JList. The final two methods
maintain a list of view objects that are interested in changes to the model.
The DefaultListModel class manages the listener list for you, through its
superclass AbstractListModel. Then, when a ListDataEvent happens, you would
notify the listeners with one of the following methods:

fireCont ent sChanged() To be called after an item in list
changes

firelnterval Added() To be called after a set of items is
added to list

firelnterval Renoved() To be called after a set of items is
removed to list

The comboBoxModel interface extends ListModel adds two more methods to
manage the selected item:

’get Sel ectedltem() ]returns currently selected item

set Sel ectedltem(Qoject item sets currently selected item to
parameter, if present

ListSelectionModel

ListSelectionModel is an interface that specifies how the user may select a set
of arbitrary ranges of objects. JList uses it to set up selection rules.
(JcomboBox manages selection within its model.)

DefaultListSelectionModel is a simple implementation of ListSelectionModel. The
selection model describes whether or not a JList is in single or multi-selection
mode.

To change modes:

nodel . set Sel ecti onMbde (i nt node)

Available modes are:
e ListSelectionModel.SINGLE_SELECTION
e ListSelectionModel.SINGLE_INTERVAL_SELECTION

o ListSelectionModel.MULTIPLE_INTERVAL_SELECTION (default)
ListCellRenderer

Another interface, ListCellRenderer, specifies how to get each component to
visually represent an item in a list or combo box. Similar to other widgets
with "renderer” interfaces, it contains one method:
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get Li st Cel | Render er Conponent |Returns the component to
(JList list, Object val ue, be used for rendering a list
i nt i ndex, bool ean item.

i sSel ected, bool ean

cel | HasFocus)

There is a default ListCellRenderer available, so you can just add a String[] (or
Vector) to the JList and it will use the default renderer.

Swing Table Framework

Table support for Swing is found in the javax.swing.table package. The package
consists of a series of classes and interfaces to handle the creation and
display of columnar data. The way Swing supports tables is another example
of MVC. The table data model is found in the TableModel interface, while the
View/Controller part is found in the JTable class.

E*E,%Tahle Example M=l E3
Employee IO First Mame Last Mame Department

0131 Bill Cat Political Candid... [«]

0515 Dpus Penguin Lostand Found |50

14912 fdilo Bloom Feporter

3182 Steve Dallas Legal

4104 Hodge FPodge Style

8476 Billy Boinoger Entertainment

G284 Qliver Jones Science gt

7268 Cutter John Travel [

8133 WA Thornhump C.E.Q =

TableModel

The TableModel interface specifies how to describe the data in the table cells,
and requires the maintaining of a TableModelListener list. Because whenever
you create the table's data model you need to maintain this list, there is an
AbstractTableModel class which maintains the list for you. The methods of
TableModel consist of the following:

int getColumnCount()

Returns count of columns in data model
int getRowCount()

Returns count of rows in data model
Class getColumnClass(int column)

Returns the class of the column
String getColumnName(int column)

Returns a non-unique name for the column header label
Object getValueAt(int row, int column)

Returns the current cell value for a row / column combination
void setValueAt(Object aValue, int row, int column)

Changes a cell value for a specific row / columns. Need to notify
listener list after change via fireTableChanged() method of
AbstractTableModel.

boolean isCellEditable(int row, int column)

http://developer.java.sun.com/developer/onlineTraining/GUI/Swing2/shortcourse.html (33 of 51) [8/22/2000 10:53:46 AM]



Fundamentals of Swing, Part Il

Reports if the changing of a particular cell is permissible. Returning true
means it is.

void addTableModelListener(TableModelListener I)
Add listener to TableModelListener list

void removeTableModelListener(TableModelListener 1)
Remove listener to TableModelListener list

As mentioned above, AbstractTableModel maintains the listener list for you. The
list is available from the protected listenerList variable. Then, when you subclass
the adapter, you only need to implement getColumnCount(), getRowCount(), and
getvalueAt(). If you are creating a read-only table, the setvalueAt() method is
stubbed out for you in AbstractTableModel, and isCellEditable() returns false by
default, so you don't have to implement either. However, when you do want
to support editability and implement setvalueAt() (and isCellEditable()), you
have to remember to notify the listener list about the change. Besides
changing the data, use the fireTableCellUpdated() method of AbstractTableModel to
notify those interested in cell-level changes:

cl ass SoneDat aMbdel extends Abstract Tabl eMbdel {

public void setVal ueAt (oject aVal ue,
int row, int colum) {

foo[row] [ col um] = aVal ue;
fireTabl eCel | Updated (row, colum));

}
JTable

Once you have the table's data model in something that implements the
TableModel interface, you can actually create and display the table. There are
actually two steps involved here:

JTable Example

1. Create table and associate data model. This can be done in one of two
ways:

JTabl e table = new JTabl e();
t abl e. set Model (theModel);

or, more simply, just

JTabl e tabl e = new JTabl e(t heMbdel ) ;

2. Display the table in a JscrollPane in case there is insufficient display
space. This also creates and displays a set of column headers for the
table.

JScrol | Pane scrol | Pane = new JScrol | Pane (table);

To make life even easier, you don't even have to worry about TableModel. If
you have your data in a set of Vector objects or Object arrays, you can pass
that off to the JTable constructor. However, using this manner to create the
table results in an editable table.
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String columNanes[] = ...

String data[][] = ...

JTabl e table = new JTabl e (data, col unmNanes);
JScrol | Pane scroll Pane = new JScrol | Pane (table);

More About JTable

There are many more capabilities available for JTable, like support for editing,
colorizing, simultaneous row-column selection, and getting information
about the selected entries. Be sure to examine the APl documentation for
information on these additional capabilities.

The source for the JTable example is:

public class Tabl ePanel extends JPanel {
Tabl ePanel () {
set Layout (new BorderLayout());

/'l Create data nodel
Enpl oyeeDat aMbdel enpl oyeeModel =
new Enpl oyeeDat aWbdel () ;

/'l Create/setup table
JTabl e table = new JTabl e (enpl oyeeMdel);

/! Place table in JScroll Pane
JScrol | Pane scrol | Pane =
new JScrol | Pane (table);

/1 Add to Screen
add(scrol | Pane, BorderLayout. CENTER);

}
}

cl ass Enpl oyeeDat aModel extends Abstract Tabl eMbdel {

/'l By extending Abstract Tabl eModel, instead of
[l inplenmenting Tabl eModel yourself,

/'l Abstract Tabl eMbdel takes care of

/| Tabl eModel Li stener |ist managenent

String colums[] = {"Enpl oyee ID', "First Name",
"Last Nane", "Departnent"};
String rows[][] = {
{"0181", "Bill", "Cat", "Political Candidate"},
{"0915", "Qpus", "Penguin", "Lost and Found"},
{"1912", "MIlo", "Bloont, "Reporter"},
{"3182", "Steve", "Dallas", "Legal "},
{"4104", "Hodge", "Podge", "Style"},
{"5476", "Billy", "Boinger", "Entertai nnent"},
{"6289", "Aiver", "Jones", "Science"},
{"7268", "Cutter", "John", "Travel "},
{"8133", "W A ", "Thornhunp", "C. E O},
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{"9923", "Berke", "Breathed", "Editor"}
1

private int nunColums = col ums. | engt h;
private int nunRows = rows. | ength;

public int getCol umCount () {
return nunCol ums;
}

public int getRowCount () {
return nunRows;
}

public Object getValueAt (int row, int colum) {
return rows[row [ col um];
}

public String get Col utmNane (int columlndex) {
return col umms[ col uml ndex] ;
}

public void setVal ueAt ((Qbject aVal ue,
int row, int colum) {
String cell Val ue;
i f (aVal ue instanceof String)
cell Value = (String)aVval ue;
el se
cell Value = aValue.toString();
rows[row] [ col umm] = cel |l Val ue;
fireTabl eCel | Updated (row, colum);

}

public boolean isCell Editable(int row, int colum) {
/1l first colum is read-only

return (colum != 0);
}
}
Instead of using the EmployeeDataModel, the JTable could have been created
with:

String columNanes[] = ...
String data[][] = ...
JTabl e table = new JTabl e (data, col ummNanes);
Magercise

3. Using JTextPane

Swing Text Framework

The way Swing treats text-based widgets is another example of the Complex
Widget Architecture application of MVC above. Textual content (model) and

http://developer.java.sun.com/developer/onlineTraining/GUI/Swing2/shortcourse.html (36 of 51) [8/22/2000 10:53:46 AM]



Fundamentals of Swing, Part Il

its representation (view) are decoupled. For an object to play the role of a
model, it must implement the Document interface or, more likely, extend one
of its "canned" implementations that ship with the Swing components.
Observers of a document extend the abstract view class or one of its
subclasses. A view usually takes the form of a rendered component on the
screen.

The illustration below shows how documents and views interact. Ul events
are usually sent to the document. If a change occurs that a view is
interested in, the system generates a DocumentEvent and passes the event to
the view. This allows for the synchronization of the document and view.
Events, such as selection of text with the mouse, send the document event
directly to the view for processing.

Il Everts=

Document
(model

Style‘iuy’

DocumertEvent

Document Interface

The Document interface describes an implementation-independent structure
for holding text. It supports markup of styles, notification of changes and
tracking of changes to allow for "undo” functionality. Text is marked up with
structures called elements, a concept taken from SGML. Elements describe
the state of a document with an arbitrary set of attributes. You build a view
from a type of element structure. Documents also contain methods to
describe the number of lines and paragraphs of text.

In most cases, a single document structure can describe a text component's
model. The Document interface however, does allow for multiple structural
representations of the text data. To do this, you create a document that has
multiple root elements, one for each structural representation. The Swing
team gives the following examples of where such an arrangement might be
useful:

« Logical document structure
« View projections
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Lexical token streams

« Parse trees

Conversion to a format other than the native format
Modification specifications

« Annotations

Document Implemented

Several convenience implementations of Document ship with Swing. The
simplest of them, AbstractDocument, is intended primarily as a superclass to
extend and form models that are more complete. The primary contribution
of AbstractDocument is its locking mechanism. It implements the Read/Write
Lock concurrency pattern to allow either one writer or multiple readers
access to the content. Writers must wait for all observers of a previous
change to be notified before they can begin another mutation cycle.

AbstractDocument is the abstract superclass of two full-featured document
models, PlainDocument and DefaultStyledDocument. The purpose of PlainDocument
is for fairly short and simple text. It manages textual content as a string,
and does not support history or undo operations. DefaultStyledDocument allows
for storage of formatted text similar to Rich Text Format (RTF). It relies on
structure elements to mark up the text into styles. These style elements are
associated with paragraph marker elements.

Basic Swing Text Widgets

This MVC based text framework is very powerful but also very complex.
After all, most developers simply want to throw some text components into
a container and accept their pre-defined behavior. Fortunately, Swing can
hide the MVC mechanics from you. If you simply instantiate a text widget
and add it to a container a default document is generated, initialized, and
maintained for you. You can think of text widgets as JTextComponents that
have a ready-to-use delegate (view) and a ready-to-use model (Document)
operating behind the scenes.

JTextPane and DefaultStyledDocument

The JTextPane component provides support for multi-attributed text. No
longer are you restricted to the single color or font limitations of TextArea.
With the help of a DefaultStyledDocument for its model, and a good
understanding of the javax.swing.text package, you are well on your way to
creating the next word processor or language-sensitive editor.

Creating a JTextPane for complex text display requires two simple steps. A
third optional step is generally used also.
1. Create a DefaultStyledDocument to model for the data

Def aul t St yl edDocunent doc
= new Def aul t St yl edDocunent () ;

2. Create a JTextPane using the DefaultStyledDocument

JText Pane pane = new JText Pane (doc);
3. Place the JTextPane into a JScrollPane

http://developer.java.sun.com/developer/onlineTraining/GUI/Swing2/shortcourse.html (38 of 51) [8/22/2000 10:53:46 AM]



Fundamentals of Swing, Part Il

JScrol | Pane scrol | Pane = new JScr ol | Pane( pane);

Once you have created your document, you can make various AttributeSet
objects to describe the content style:

static final String NORMAL "Nor mal ";
static final String ITALIC = "Italic";
static final String BIG = "Big";

/1l Setup initial style set
Hasht abl e paraStyl es;

paraStyl es = new Hashtabl e();

Sinpl eAttributeSet attr =
new Si npl eAttributeSet();

par aStyl es. put (NORVAL, attr);

attr = new SinpleAttributeSet();
Styl eConstants.setltalic(attr, true);
paraStyl es. put (I TALIC, attr);

attr = new SinpleAttributeSet();
Styl eConst ant s. set Font Si ze(attr, 36);
paraStyles.put(BIG attr);

You can also fill up the JTextPane, associating an attribute set with each
element in the StyledDocument:

/'l O ear out current docunent
pane. set St yl edDocunent (
doc = new Defaul t Styl edDocunent ());
/'l Get the NORMAL Style
AttributeSet defaultStyle =
(AttributeSet) paraStyl es. get( NORVAL) ;
/'l Get the ITALIC Style
AttributeSet italicStyle =
(AttributeSet) paraStyles.get(ITALIC);
Il Get the BIG Style
AttributeSet bigStyle =
(AttributeSet) paraStyles.get(BlIQ;
/'l Insert into pane
doc.insertString(doc. getLength(),
"Hello World\n", bigStyle);
doc.insertString(doc. getlLength(),
"What's up Doc?\n", italicStyle);
doc.insertString(doc. getlLength(),
"Boring...\n", defaultStyle);
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E’Eﬁ TextPane Demo

Hello World

hhat 's up Doc?
EBoring...

=] E3

Load Hew Change

Changing Styles

Then, at the appropriate time, you can use either the various methods
shown in the following table of StyleConstants to change the style of the
selected contents within the JTextPane or StyledDocument methods such as
setCharacterAttributes(), setParagraphAttributes(), or just plain setLogicalStyle() to
change the document characteristics. Just create a SimpleAttributeSet, and

configure any attribute you would like.

voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d

set Ali gnnent ()
set Background()
set Bi di Level ()
set Bol d()

set Conponent ()
set Fi rst Li nel ndent ()
set Font Fam | y()
set Font Si ze()
set For eground()
setlcon()
setltalic()

set Leftl ndent ()
set Li neSpaci ng()
set Ri ght I ndent ()
set SpaceAbove()
set SpaceBel ow()
set Subscri pt ()
set Superscri pt()
set TabSet ()

set Underl i ne()

StyleConstants methods for changing
attributes of currently selected
content. You will also need to
setCharacterAttributes() or
setParagraphAttributes() the JTextPane.

voi d
voi d
voi d

repl aceSel ection()
i nsert Conponent ()
i nsertlcon()

JText Pane methodsto replace currently
selected content witha St ri ng,
Conponent,orl con

voi d

set Logi cal Styl e()

JTextPane method to changes Style
of current paragraph

In some cases, you may want to wrap one of the style changing methods

into an ActionListener and make it available on a menu or a button.

To make things easier, most of these adapters have already been created for
you. With either of these methods, you won't have to worry about finding

the selected text to figure out what to change.

A third method of changing styles allows you to not worry about specific
class names, just functionality. The StyledEditorKit class provides a minimal set
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of text actions as a series of inner classes as shown in the table.

Al i gnment Action (String
text Action, int alignnment)

Styl edEdi t or Ki t. Bol dActi on Bol dActi on()

Font Fam | yAction (String
text Action, String famly)

Font Si zeAction (String
text Action, int size)

For egroundAction (String
t ext Acti on, Col or color)

StyledEditorKit.ItalicAction ItalicAction()
StyledEditorKit. Styl edText Acti onjabstract parent of others
Styl edEditorKit. UnderlineAction [UnderlineAction()

Styl edEditorKit. Ali gnnent Acti on

Styl edEdi torKit. Font Fam | yActi on

Styl edEdi torKit. Font Si zeActi on

Styl edEdi t or Ki t . For egr oundAct i on

In addition to StyledEditorKit, there are several other inner classes, such as
DefaultEditorKit. Most of these are useful when you want to provide alternative
input mechanisms for traversal within the JTextPane. However, most of these
are not public, they are package private. The public DefaultEditorKit classes are
shown in the table.

|Def aul t Edi t orKi t . BeepAct i on

Def aul t Edi t or Ki t . CopyAct i on

|Def aul t Edi torKit. Cut Action

]Def aul t Edi t or Ki t . Def aul t KeyTypedActi on
]Def aul tEditorKit.lnsertBreakAction

|Def aultEditorKit.InsertContentAction
]Def aul tEditorKit. I nsert TabActi on

]Def aul t Edi torKi t . Past eActi on

TextActions

Since several of the inner classes outside of Stylededitorkit are not public, you
need to access this functionality in another way. To perform these
operations you can ask a JTextComponent how to do some functionality and it
passes back something that implements ActionListener. You usually just get
back an inner class, but you never need to know that. What you get back is
an Action that happens to implement the ActionListener interface. You then just
add this listener to your Menultem, Button, or other class.

The following program demonstrates how to support cut and paste
operations for a JTextArea. The actions are added directly to a JToolBar, using
its add() method. This creates a JButton for each action and places it on the
toolbar.

Note:
If it is not necessary to customize the button label, the
JToolBar.add(anAction) call will be sufficient.
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E‘gﬁ CutPaste Example =] E3
Held Il Wnﬂ

 lcut|paste

public class CutPaste extends JPanel {
Cut Paste() {
set Layout (new BorderLayout (5, 5));
JTextArea jt = new JText Area();
JScrol | Pane pane = new JScrol | Pane(jt);
add( pane, BorderLayout.CENTER);

/'l get the command table
Hasht abl e commands = new Hasht abl e();
Action[] actions = jt.getActions();
for (int i = 0; i < actions.length; i++) {
Action a = actions[i];
commands. put (a. get Val ue( Acti on. NAME), a);
}

JTool Bar bar = new JTool Bar () ;

Abstract Action cut Action = (AbstractAction)
commands. get (Defaul tEditorKit.cutAction);

JButton button = bar.add(cutAction);

button. set Text ("Cut");

Abstract Acti on pasteAction = (AbstractAction)
commands. get (Defaul t EditorKit. pasteAction);

button = bar. add(pasteAction);

but t on. set Text (" Paste");

add (bar, BorderLayout. SOUTH);

}
}

TextAction Table
Various classes provide String constants to help in working with most of the

text actions. This table shows the commands that have built-in support in
the text components, and also shows where the constants are located:
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JText Conponent and Def aul t Edi t or Ki t
(class variables)

backwar dAct i on
beepActi on

begi nActi on

begi nLi neActi on

begi nPar agr aphAct i on
begi nWbr dAct i on
copyActi on

cut Acti on

def aul t KeyTypedActi on
del et eNext Char Acti on

del et ePrevChar Acti on
downAct i on

endActi on

endLi neActi on
endPar agr aphAct i on
endWbr dAct i on

f orwar dActi on

i nsert BreakAction

i nsert Cont ent Acti on

i nsert TabActi on
next Wr dAct i on
pageDownAct i on
pageUpActi on

past eActi on

previ ousWor dAct i on
readOnl yActi on

sel ect All Action

sel ect Li neActi on

sel ect Par agr aphActi on
sel ect Wr dActi on

sel ecti onBackwar dAct i on
sel ecti onBegi nActi on

sel ecti onBegi nLi neActi on
sel ecti onBegi nPar agr aphAct i on
sel ecti onBegi nWor dAct i on
sel ecti onDownAct i on

sel ecti onEndActi on

sel ecti onEndLi neActi on
sel ecti onEndPar agr aphAct i on
sel ecti onEndWor dAct i on
sel ecti onForwar dActi on
sel ecti onNext Wr dAct i on
sel ecti onPrevi ousWor dActi on
sel ecti onUpActi on
upActi on

writabl eAction

JText Fi el d adds (class variable)

noti fyAction
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center-justify

left-justify
right-justify
font-bold

font-italic
font-underline
font-size-8
font-size-10

JText Pane addsfrom St yl edEdi t or Ki t font-size-12

(strings, not class variables) font-size-14
font-size-16
font-size-18
font-size-24
font-size-36
font-size-48
font-fam | y-Monospaced
font-fam | y-SansSeri f
font-famly-Serif

The classes implementing the Action interface and returned from the various
getActions() methods are AbstractAction subclasses. These AbstractAction
subclasses bind the enabled property of the Action, such that components
associated with it can listen for the property change and change their
enabled state to match the action.

When you add a component to a JMenuBar Or JToolBar with the add(Action)
method, this automatically binds the component to the action. So, disabling
or enabling the action automatically propagates to all associated listeners.
This allows you to more easily change the state of a user interface by just
changing one object, the action, instead of manually remembering all the
objects associated to the action.

To make this work with your own components, you have to manually
associate a PropertyChangelListener to the Action as well as the desired response.

To demonstrate with JToolBar and JMenuBar, the following program provides a
menu item and a button on a toolbar to make text in a JTextPane bold.
Initially, both are enabled. When the button at the bottom of the screen is
selected, the enabled property of the action is toggled, either from off to on,
or on to off. By changing the action state, this automatically propagates to
the menu item and toolbar button, changing their states accordingly.

public class ActionSet extends JFrame {
public ActionSet(String | ab) {
super (1 ab);

JText Pane tp = new JText Pane ();
Hasht abl e commands = new Hasht abl e();
Action actions[] = tp.getActions();
for (int i =0; i < actions.length; i++) {
Action a = actions[i];
commands. put (a. get Val ue( Acti on. NAME), a);
}
final Action bol dAction =
(Action)comuands. get ("font-bold");
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/1 Setup MenuBar

JMenu nmenu = new JMenu("Edit");

JMenul t em nenui tem = nenu. add (bol dActi on);
nenui t em set Text (" Bol d") ;

JMenuBar mnenubar = new JMenuBar () ;

nmenubar . add( nenu) ;

/'l Setup Tool Bar

JTool Bar tool bar = new JTool Bar () ;
JButton button = tool bar. add(bol dActi on);
but t on. set Text (" Bol d") ;

/'l Setup toggle button
JButton toggl eButton =
new JButton("Toggle Bold Action");
Acti onLi stener toggl eLi stener =
new Acti onLi stener() {
public void actionPerforned (ActionEvent e) {
bool ean enabl ed = bol dActi on. i sEnabl ed();
bol dActi on. set Enabl ed(! enabl ed) ;

}
b
t oggl eBut t on. addActi onLi stener (toggl eLi stener);

/'l Setup screen

Cont ai ner cont ent Pane = get Cont ent Pane() ;

JScrol | Pane scrol |l Pane = new JScrol | Pane(tp);

cont ent Pane. add( nenubar, BorderLayout. NORTH);

cont ent Pane. add( scrol | Pane, Border Layout. CENTER);
cont ent Pane. add(t ool bar, Border Layout. EAST);

cont ent Pane. add(t oggl eButt on, BorderLayout.SOUTH);

}
}

View and ViewFactory Interfaces

The Vview interface specifies a representation based on part or all of a
document. It contains a paint() method for rendering and layout. ViewFactory
describes how Views are mapped to structure elements. It contains a method
called create() that when given an Element returns a View. Often a ViewFactory is
passed to a method with an accompanying Shape object, allowing for
dynamic generation of views.

Magercise

4. Using JTable

Creating a New Look

Creating a different look and feel is not for everyone. Most people will just
work with the look-and-feels provided. For simple user interface changes,
you can install a new resource with the UiManager. For instance, the following
source will change the icon on a JSlider:
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Icon icon = new | magel con(...);
I conUl Resource i conResource = new | conUl Resource(icon);
U Defaults defaults = U Manager. get Defaul ts();
defaul ts. put (
"Slider. horizontal Thunbl con", iconResource);

To discover the names (and current values) of the available properties, just
ask. These properties are different from the ones set with
JComponent.putClientProperty() and are standardized across look and feels.

i mport java.util.*;
i mport javax.sw ng. *;
public class ListProps {
public static void main (String args[]) {
Hasht abl e def aul t Props = Ul Manager. get Defaul ts();
Enuner ati on enum = def aul t Props. keys();
whi |l e (enum hasMor eEl enents()) {
hj ect key = enum next El enent () ;
System out . printl n(
key + "\'t" + defaul t Props. get(key));
}
System exit(0);
}
}

For those interface designers who want total control of a user's experience,
support is available. The LookAndFeel class is where you start. However, what
you will probably do is just extend an existing look-and-feel class (quite
possibly BasicLookAndFeel) to support some of your own styles. That way, you
won't have to provide everything at once. To demonstrate, you can create
your own look and feel, MyLookAndFeel, that changes the look of the JButton to
have multi-color triangular right and left borders, depending upon the state
of the button.

E‘gﬁ LnF Example Hi=] E3
Hello, world + ) Default @ Ky

The LookAndFeel Class

If you extend MetalLookAndFeel, the only thing you need to do with your
LookAndFeel class is map your Ul classes to the appropriate Ul names.
These names can be found in the javax.swing.plaf package, or you can ask a
particular component with the getUiClassID() method.

You also have to provide your look-and-feel with an ID, name, and
description via getlD(), getName(), and getDescription(), respectively.

package ny;

i mport javax.sw ng. Ul Defaul ts;
i mport javax.sw ng. pl af. net al . Met al LookAndFeel ;
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public class M/LookAndFeel extends Metal LookAndFeel {
public String getlD() {
return "MW";
}

public String getName() {
return "My Look and Feel ";

}
public String getDescription() {
return "The My Look and Feel ";

publ i ¢ bool ean i sNativeLookAndFeel () {
return fal se;

publ i ¢ bool ean i sSupportedLookAndFeel () {
return true;
}

protected void initC assDefaults(U Defaults table) {
super.initC assDefaul ts(table);
table.put ("ButtonU ", "ny.MButtonU ");

}
}

The ButtonUI Class

After defining which Ul classes you are going to create, you need to actually
create them. In the case of MyButtonUl, the only real difference is the
installation of the border and defining what part of the button is darkened
when the button is pressed. Because of this, the class is able to inherit most
of its behavior, such as drawing the button and detecting input focus.

Here is the code for the ButtonUl. The installUl, uninstallUl, and createUl methods
deal with installing, uninstalling, and creating the user interface. And
paintButtonPressed deals with the differences in painting the pressed button.
The remaining behavior is inherited from MetalButtonUl. In this case, however,
the majority of the differences between the two is left for the border class.

package ny;

i mport java.aw . *;

i nport java.awt.event.*;

i mport javax.sw ng. *;

i mport j avax.sw ng. border. *;

i nport javax.sw ng. pl af . Conponent Ul ;
i mport javax.sw ng. plaf.netal.*;

public class MyButtonU extends Metal ButtonUl {

private final static Border defaul tBorder =
MyBut t onBor der . get But t onBor der () ;

private Border savedBorder;

protected static MyButtonU buttonU ;

public static ConponentU createU (JConmponent c) {

if (buttonU == null) {
buttonU = new MyButtonUl ();
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}

return buttonUl ;

}

public void install U (JConponent c) {
super.install U (c);
savedBorder = c.getBorder();
c.set Border (defaultBorder);

}

public void uninstall U (JConmponent c) {
if (c.getBorder() == defaultBorder)
c. set Bor der (savedBor der) ;
super.uninstall U (c);

}

protected voi d pai nt ButtonPressed(
Graphics g, AbstractButton b) {
if (b.isOpaque()) {
Di nensi on size = b.getSize();
Insets insets = b.getBorder().getBorderlnsets(b);
g. set Col or (getSelectColor());
g.fill Rect (insets.left, insets.top,
size.width-insets.left-insets.right,
si ze. hei ght-insets.top-insets. bottom;
}
}
}

The Button Border

The MyButtonBorder class is the worker class of this new particular user
interface object. Here, the border needs to draw triangles in the insets of the
component. The state of the component determines the color actually
drawn.

package ny;

i mport java.awt.*;
i mport javax.sw ng. *;
i mport j avax.sw ng. border.*;

public class MyButtonBorder extends AbstractBorder {
private static Border buttonBorder =
new MyButt onBorder();

public static Border getButtonBorder() {
return buttonBorder;
}

public void paint Border (Conponent c, G aphics g,
int x, int y, int wwdth, int height) {
bool ean pressed = fal se;
bool ean focused = fal se;
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if (c instanceof AbstractButton) {
AbstractButton b = (AbstractButton)c;
Butt onModel bm = b. get Model () ;

pressed
f ocused

}

Insets in = getBorderlnsets(c);

Pol ygon pl = new Pol ygon ();

pl. addPoint (x+in.left, y);

pl. addPoi nt (x, y+(height/2));

pl. addPoi nt (x+in.left, y+height);

bm i sPressed();
(pressed && bmisArnmed()) ||
(b.isFocusPai nted() && b. hasFocus());

Pol ygon p2 = new Pol ygon ();

p2. addPoi nt (x+wi dth-in.right, y);

p2. addPoi nt (x+w dth, y+(height/2));

p2. addPoi nt (x+w dt h-in.right, y+height);

if (pressed) {

g. set Col or (c.getForeground());
} else if (focused) {

g. set Col or (SystentCol or. green);
} else {

g. set Col or (SystentCol or.red);

Pol ygon (pl);
Pol ygon (p2);

}
g.fil
g.fil

}

public Insets getBorderlnsets (Conponent c) {
return new Insets (5, 10, 5, 10);

}
}

Putting It All Together

And, that is all there is to it. Borrowing heavily from the Simple example
that comes with the Swing component set, the following demonstrates all
the hard work above. You can extend it as you add more customized user
interfaces to MyLookAndFeel. Notice that the interaction with the JButton doesn't
change.

i mport java.awt.*;

i nport java.awt.event.*;

i mport javax.sw ng. *;

public class MyExanpl e extends JPanel {

private static String feel =
Ul Manager . get Cr ossPI at f or mLookAndFeel Cl assNane() ;
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public MyExanmpl e() {

/'l Create the buttons.
JButton button = new JButton ("Hello, world");

Acti onLi stener nyLi stener = new ActionListener() {
public void actionPerformed (ActionEvent e) {
String | nfNanme = nul [ ;

if (e.getActionCommand().equals ("M")) {
| nf Name = "ny. MyLookAndFeel ";

} else {
| nf Nane = feel;

}

try {
U Manager . set LookAndFeel (I nf Nane) ;

Contai ner ¢ =
MyExanpl e. t hi s. get TopLevel Ancestor ();

Swi ngUtilities.updateConponent TreeUl (c);

c.validate();
} catch (Exception ex) {

Systemerr.println (

"Coul d not swap LookAndFeel: " + | nfNane);

}

}
b

Butt onGr oup group = new ButtonG oup();
JRadi oButt on basi cButton =

new JRadi oButton ("Default");
basi cButton. set Sel ected(true);
basi cButt on. addActi onLi st ener (nyLi stener);
group. add (basi cButton);

JRadi oButton nyButton =

new JRadi oButton ("MW");
nmyBut t on. addAct i onLi st ener (myLi stener);
group. add (myButton);

add (button);
add (basi cButton);
add (myButton);

public static void main (String args[]) {
JFrame f = new JFrane ("LnF Exanple");
JPanel j = new MyExanpl e();
f.addW ndowLi st ener (new W ndowAdapter () {
public void wi ndowC osi ng( WndowEvent e) {
System exit(0);
}

1)
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f.get Content Pane().add (j, BorderLayout.CENTER);
f.setSize (300, 100);
f.show();
}
}
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[Short Course | About This Short Course]

These Magercises show how to use various aspects of the
Model-View-Controller (MVC) architecture of Fundamentals of
Java™ Foundation Classes (JFC)/Swing. It helps, considerably, if
you have already completed the Magercises from Part |I. When you
finish the following Magercises, you should have a basic
understanding of Swing's MVC architecture and be comfortable
working with the more advanced components of the Swing
component set.

Magercise Outline

« About Magercises

o The Anatomy of a Magercise

o Magercise Design Goals
« Magercises, Swing: Part 2
1. Tree Views

2. Custom JTree Rendering

3. Using JTextPane
4. Using JTable

About Magercises

A Magercise is a flexible exercise that provides varying levels of
help according to the student's needs. Some students may
complete the magercise using only the information and the task
list in the Magercise body; some may want a few hints; (Help)
while others may want a step-by-step guide to successful
completion (Solution). Since complete solutions are provided in
addition to help, students can skip a Magercise (or several) and
still be able to complete later Magercises that required the skipped
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Magercises: Introduction to Swing, Part Il

one(s).
The Anatomy of a Magercise

Each Magercise includes a list of any prerequisite Magercises, a list
of skeleton code for you to start with, links to necessary API
pages, and a text description of the Magercise's educational goal.
In addition, buttons link you to the following information:

« Help: Gives you help or hints on the current Magercise (an
annotated solution). For ease of use, the task information is
duplicated on the help page with the actual help information
indented beneath it.

o Solution: The <applet> tag and Java™ source resulting in the
expected behavior.

« APl Documentation: A link directly to any necessary online
APl documentation.

Magercise Design Goals

There are three fundamental magercise types that you may
encounter:

"Blank screen"

You are confronted with a "blank screen” and you create the
entire desired functionality yourself.

Extension

You extend the functionality of an existing, correctly-working
program.

Repair
You repair undesirable behavior in an existing program.
To make learning easier, Magercises, where possible, address only

the specific technique being taught in that Magercise. Irrelevant,
unrelated, and overly complex materials are avoided.

Where possible, Magercises execute via the web. However,
Magercises that must access Java™ features or library elements
that could cause security violations are not executed on the web.

Magercises, Swing: Part Il

1. Tree Views

Create a hierarchy view of a few Java class names.

Educational goal(s):

e« Learn about the JTree, TreeNode, and DefaultMutableTreeNode
classes

« Listen for tree event types
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« Examine the JScrollPane panel

2. Custom JTree Rendering

Create a hierarchy view of a few Java class nhames and supply a
custom node view.

Educational goal(s):
Implement a custom TreeCellRenderer

3. Using JTextPane

Work with the javax.swing.text package to support changing font
style, color, size, and family. Use the Swing Chooser classes.

Educational goal(s):
o Learn about JTextPane, DefaultStyledDocument, and Style
o Work with JColorChooser and JFileChooser

« Add icons to menu items
« Add icons to text panes

4. Using JTable

Work with the javax.swing.table package to create a table with a
custom cell renderer.

Educational goal(s):
e« Learn about JTable, TableColumn, and TableCellRenderer
« Create a custom cell renderer for a table column
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Magercise 1 Prerequisites

Fundamentals of Swing: Part |, Magercises

Skeleton Code

« TreeExample.java

« TreePanel.java

Swing provides a nice "treeview" component, JTree, that displays a
hierarchy of other components. Each node of the tree implements
the TreeNode interface, where the default note class provided is
DefaultMutableTreeNode. In this magercise, you will create a simple
class hierarchy view containing some of the classes in the new
Swing library. You'll display the tree in a scrollable pane in case
the tree becomes bigger than the surrounding frame. When the
user selects a node, you should print out both the specific location
of the node and the path to get there.

Tasks:

Starting with the skeleton, import Swing's tree package.

1.

2. Next, create a set of DefaultMutableTreeNode oObjects in the
TreeExample constructor, one for each node in the class
hierarchy:

Conponent
Cont ai ner
Box
JConponent
Abst ract But t on

JBut t on
JMenul t em
JToggl eButt on
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JLabel
[literally "..."]

Use constructs such as:

Def aul t Mut abl eTr eeNode conponent =
new Def aul t Mut abl eTr eeNode(" Conponent ") ;

3. Once you've created all the nodes, add them to each other to

construct the hierarchy. DefaultMutableTreeNode contains an add
method that defines the children of a node.

4. Once you have the hierarchy setup, create a class that

implements TreeSelectionListener. Have it print the label of the
selected cell and the full path to the cell.

5. Once you've defined a TreeSelectionListener class, create an

instance of it.

6. Create a TreePanel and pass it the root of your component

hierarchy tree and the TreeSelectionListener. Add the panel to
the frame. You'll finish up the TreePanel description next.

7. The TreePanel class will offer the visual representation of the

tree. Modify the constructor of TreePanel so that it creates a

JTree called tree attached to the root passed in to the
constructor.

8. Change the lineStyle client property of the tree to Angled.

9.

Associate the TreeSelectionListener to the JTree if it is non-null.

10. Then, create a JScrollPane object, and place the tree in it.
11. Save everything and compile the program. Then run it to see

gg Tree Example =] E1
N

] Component
@ [] Container

the results.

B Box

¢ [1JComponent
@[] AbstractButtan
D JButton
D Jifenultem
|__°‘| JTogoleButton
[ JLabel -

Where help exists, the task numbers above are linked to the
step-by-step help page.

Solution

The following Java™ source files represent a solution to this
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Magercise:
« TreeExample.java

« TreePanel.java

Magercise 2

Short Course

About This Short Course
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Solutions Marketplace Magercise 2 Prerequisites

Case Studies .
Tree Views
Printable Page &
Skeleton Code

« TreeRender.java

« TreePanel.java

A JTree component has a default view for contained elements—the
String representation of the object and a open/closed turner icons
for nonleaf nodes. In this magercise, you will modify the default
behavior to display just the string representation. For nonleaf
nodes, you will add "ROOT:" to the string displayed. Also, for the
selected cell, have the cell background be light gray.

Tasks:

1. The TreeRender skeleton contains an inner class CellRenderer
that implements the TreeCellRenderer interface. First, create a
constructor that creates a JLabel to use as a renderer, be sure
to make it opaque.

2. The TreecCellRenderer interface describes how a cell is rendered
in a tree. It consists of the method
getTreeCellRendererComponent().

Implement the getTreeCellRendererComponent() method, such
that the text of the renderer is the string representation of
the object passed in. For nonleaf nodes, prefix the string with
"ROOT:". Change the background color to light gray for
selected nodes and return the label used as the renderer.

3. Modify the constructor for TreePanel so that its constructor
accepts a TreeCellRenderer. Then, call setCellRenderer() on the
tree to change the renderer.
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4. In the TreeRender constructor, create a CellRenderer. You'll need

to pass this along to the TreePanel constructor that you just
modified.

5. Add the tree cell rendered to the parameter list to the
TreePanel constructor.

6. Save everything and compile the program. Then run it to see
the results.

=3 Tree Example M=l E1
ROOT: Component
@ ROOT: Container
Box
@ ROOT: JComponent
@ ROOT: AbstractButton
JButton
JMenultem
JTogoleButton
JLahel

Where help exists, the task numbers above are linked to the
step-by-step help page.

Solution

The following Java™ source files represent a solution to this
Magercise:

e TreeRender.java

« TreePanel.java

Magercise 3

Short Course

About This Short Course
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Magercise 3 Prerequisites

Using Menus, Toolbars, and Tool Tips - from Part |

Skeleton Code

Formatter.java

In this magercise, you will explore the JTextPane class and its
support classes in the javax.swing.text package. You'll create an
editor that allows you to change the font, color, size, and style of
the displayed text. You'll also use the Swing Chooser classes to pick
colors and files, as well as display images within the JTextPane.

Working from the skeleton code, you'll setup the StyledDocument to
read in a text file and activate various menu options.

Tasks:

1. Import the Swing text package. The text-handling support
classes are all located here.

2. Create an instance variable pane of type JTextPane, and an
instance variable doc of type StyledDocument. The document
represents the model of the text, while the pane represents
the view of it to the user.

3. Create a JTextPane, place in JScrollPane, and place in center of
the screen. You will need to create a DefaultStyledDocument, and
then pass that along to the JTextPane constructor.

Remember to save the references to the JTextPane and
StyledDocument in the instance variables, as they will be needed
later.

4. The "Load Text" menu item under the File menu calls the
doLoadCommand() method to load a text file. The method has
two pieces missing:
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o Clear out the current document

o For each line read in from the file, add the line to the
document with the default style

5. For the Color menu, add a ColoredBox icon for each menu item.

The ColoredBox class is provided as a support class. Its
constructor requires a Color.

6. For each of the color menu items, add an ActionListener to
change the foreground color of the text.

The styledEditorKit class has a static inner class to help here. Its
called ForegroundAction and takes two parameters. The first is a
text string describing the change, while the second is the new
foreground color.

7. For the Custom Color menu item, you need to complete the
doColorcommand() method to allow the user to enter any color,
besides just the canned colors. In doColorCcommand(), show a
JColorChooser, and change the foreground color to the color
selected.

8. Most of the Font change support menu is already done for
you. The only two menu items that need action listeners are
the Bold and Italic entries. Add an ActionListener to each of
these items to change the appropriate font characteristic.

Like the ForegroundAction inner class, there are two more inner
classes for these events. They are called BoldAction and
ItalicAction.

9. For the Image File menu item, you need to complete the
dolnsertimageCommand() method so that a user can display an
image within the JTextPane. The main JFileChooser usage source
has already been created for you, you only need to finish the
approve response, which is called when the user selects the
Okay or Open button. Here you need to find the image file
selected, create an Imagelcon for it, and insert it into the
JTextPane.

10. Save everything and compile the program. Then run it to see
the results. Load a file and change its display style. You can
save the document and reload the document as a serializable
object. Also, try to add an image to the document.
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[=3 Mini Text E ditor
File Color Font Insert

this, "t Chooset”, o
Color.cyan),

if (color = null)
MutableAttribute Set atfr = new [+

Saved to disk

Where help exists, the task numbers above are linked to the
step-by-step help page.

Solution

The following Java™ source file represents a solution to this
Magercise:

Formatter.java
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« ADataModel.java

Printable Page &

« ColorizedCell.java

« CustomDisplayer.java

In this magercise, you will create a JTable that has two columns,
one the name of a person, the other a graphical representation of
their favorite color. Using classes within the javax.swing.table
package, you'll complete a data model and a custom cell renderer
for a TableColumn.

Tasks:

1. First complete the data model skeleton. The data model for a

2.

3.

4.

JTable needs to implement the TableModel interface. The
AbstractTableModel class implements this and only requires you
to implement two of the methods. So, have the ADataModel
class extend AbstractTableModel.

The four methods AbstractTableModel leaves to complete are
getRowCount() to return the number of rows in the data model,
getColumnCount() to return the number of columns,
getColumnName() if you do not like the default name provided
(like spreadsheet notation A, B, C, ... , AA, BB, ...), and
getValueAt() to return the data at a particular row/column
intersection. In the skeleton, getRowCount(), getColumnCount(),
and getColumnName() are complete. However, getvalueAt() needs
to be done. Using the row parameter holding the row number,
the column parameter holding the column number, and the
rows two-dimension array, have getvalueAt() return the
appropriate data.

The CustomDisplayer needs to setup the JTable. First, you
need to create an instance of the data model ADataModel.

Next, you need to create a JTable with the data model as the
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parameter to the constructor.

5. To have the last column display a custom cell renderer, you
need to get the column and change its default cell renderer.
Use the colorizedcCell class as the cell renderer. You'll complete
that next.

Create a JScrollPane for the table and add it to the screen.

To install the custom cell renderer, have the ColorizedCell

class be a table cell renderer. Also, complete the setValue()
method of the renderer's class. The Object parameter of
setvalue() Is the text string for the desired color. Instead of
showing the text though, the ColorizedCell should display the
color in an oval. Using the Colorizedicon inner class provided,
create an Icon of the appropriate color and display it as the
renderer’'s icon.

8. Save everything and compile the program. Then run it to see
the results.

6.
7.

Mame | Favarite Color |

Jirri » )
John

flel o
Michael
Peter o i
Randy
Rob i
Scott 2
Susan * [

Where help exists, the task numbers above are linked to the
step-by-step help page.

Solution

The following Java™ source files represent a solution to this
Magercise:

« ADataModel.java

o ColorizedCell.java

« CustomDisplayer.java

Short Course

About This Short Course

Copyright © 1998-1999 MageLang Institute. All Rights Reserved.
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Magercise 1: Help

[Magercise 1 | APl Docs | Short Course | Magercises]

Help is available for each task, or you can go straight to the
solution source code.

Task 1

Starting with the skeleton, import Swing's tree package.

I mport javax.swi ng.tree.*;
Task 2

Next, create a set of DefaultMutableTreeNode objects in the TreeExample
constructor, one for each node in the class hierarchy:

Conponent
Cont ai ner
Box
JConponent
Abstract Button
JButton
JMenul t em
JToggl eButton
JLabel
[literally "..."]

Use constructs such as:

Def aul t Mut abl eTr eeNode conponent =
new Def aul t Mut abl eTr eeNode( " Conponent ") ;

Def aul t Mut abl eTr eeNode conponent =

new Def aul t Mut abl eTr eeNode(" Conponent ") ;
Def aul t Mut abl eTr eeNode cont ai ner =

new Def aul t Mut abl eTr eeNode( " Cont ai ner") ;
Def aul t Mut abl eTr eeNode box =

new Def aul t Mut abl eTr eeNode( " Box") ;
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Def aul t Mut abl eTr eeNode j Conponent =

new Def aul t Mut abl eTr eeNode( " JConponent ") ;
Def aul t Mut abl eTr eeNode abstractButton =

new Def aul t Mut abl eTr eeNode( " Abstract Button") ;
Def aul t Mut abl eTreeNode jButton =

new Def aul t Mut abl eTr eeNode("JButton");
Def aul t Mut abl eTreeNode j Menul tem =

new Def aul t Mut abl eTr eeNode(" JMenul tent') ;
Def aul t Mut abl eTr eeNode j Toggl e =

new Def aul t Mut abl eTr eeNode( " JToggl eButton");
Def aul t Mut abl eTr eeNode j Label =

new Def aul t Mut abl eTr eeNode( " JLabel ") ;
Def aul t Mut abl eTreeNode etc =

new Def aul t Mut abl eTr eeNode("...");

Task 3

Once you've created all the nodes, add them to each other to
construct the hierarchy. DefaultMutableTreeNode contains an add
method that defines the children of a node.

conponent . add( cont ai ner) ;

cont ai ner. add( box) ;

cont ai ner. add(j Conponent) ;

j Conponent . add(abstract Button);
abstract Butt on. add(j Button);
abstract But t on. add(j Menul tem ;
abstract Butt on. add(j Toggl e) ;

j Conponent . add(j Label ) ;

j Conponent . add(etc);

Task 4

Once you have the hierarchy setup, create a class that implements
TreeSelectionListener. Have it print the label of the selected cell and
the full path to the cell.

Import the javax.swing.event package.

Define the class similar to the following:

cl ass MyTreeSel ecti onLi st ener
I npl enents TreeSel ectionLi stener {
public void val ueChanged (
TreeSel ecti onEvent event) {
TreePath path = event.getPath();
Systemout.println ("Selected: " +
pat h. get Last Pat hConponent () ) ;
hj ect el ements[] = path.getPath();
for (int 1=0; i<elenents.length; i++) {
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Systemout.print ("->" + elenents[i]);

}
Systemout.println ();

}
}

Task 5

Once you've defined a TreeSelectionListener class, create an instance
of it.

Tr eeSel ecti onLi stener |istener =
new MyTreeSel ecti onLi stener();

Task 6

Create a TreePanel and pass it the root of your component hierarchy
tree and the TreeSelectionListener. Add the panel to the frame. You'll
finish up the TreePanel description next.

TreePanel tp = new TreePanel (conponent, |istener);
Cont ai ner content = get Cont ent Pane();

content. add(tp, BorderLayout.CENTER);

Task 7

The TreePanel class will offer the visual representation of the tree.
Modify the constructor of TreePanel so that it creates a JTree called

tree attached to the root passed in to the constructor.

JTree tree = new JTree(root);

Task 8

Change the lineStyle client property of the tree to Angled.

tree. putdient Property(
"JTree.lineStyle", "Angled");

Task 9

Associate the TreeSelectionListener to the JTree if it is non-null.

if (listener !'= null)
tree. addTreeSel ecti onLi stener (listener);
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Task 10

Then, create a JScrollPane object, and place the tree in it.

JScrol | Pane sp = new JScrol | Pane(tree);
Task 11

Save everything and compile the program. Then run it to see the
results.

j avac TreeExanpl e.java
j ava TreeExanpl e

The dependency checker automatically determines that
TreePanel.java needs to be compiled.

Return to Magercise 1
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http://developer.java.sun.com/developer/onlineTraining/GUI/Swing2/Magercises/M1/TreeExample.java

/'l Copyright MagelLang Institute; Version $ld:
[/ depot / mai n/ sr c/ edu/ nodul es/ Swi ng/ mager ci ses/ Tr eeExanpl e/ TreeExanpl e. j ava#2 $
/-k
* Denonstrates tree view stuff in a scrollable pane.
*/
i mport javax.sw ng.*;
i mport java.aw.?*;

i mport java.aw.event.*;
/1 lnmport tree package

/1l Create class that inplenents TreeSel ectionListener
public class TreekExanpl e extends JFrane {
/! The initial width and height of the frane
static int WDTH = 300;
static int HElI GHT = 200;

public TreeExanple(String |ab) {
super (1 ab);

I/ Create the tree nodes

/1l Group the nodes

Il Create the TreeSel ectionLi stener
I/ Create the TreePanel

/! Add panel to frane

}

public static void main(String s[]) {
TreeExanpl e frame = new TreeExanpl e(" Tree Exanple");
frame. addW ndowLi st ener (new W ndowAdapt er () {
public void wi ndowd osi hg( W ndowEvent e) {Systemexit(0);}

1),

frame. set Si ze(W DTH, HEI GHT) ;
frame. setVisible(true);
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/'l Copyright MagelLang Institute; Version $ld:

/ / depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ Tr eeExanpl e/ TreePanel . j ava#2 $
i mport java.aw.?*;

i mport javax.sw ng. *;

i mport javax.swi ng.event.*;

i mport javax.swi ng.tree.*;

public class TreePanel extends JPanel {
public TreePanel (TreeNode root, TreeSel ectionLi stener listener) {
/! use a layout that will stretch tree to panel size
set Layout (new Bor der Layout ());
/Il Create tree
/1 Change line style
/1 Add TreeSel ectionLi stener

/[l Put tree in a scrollable pane

add(sp, BorderLayout. CENTER)
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/'l Copyright MagelLang Institute; Version $ld:

/I depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ Tr eeExanpl e/ Sol uti on/ TreeExanpl e. j ava#2 $
/*

* Denonstrates tree view stuff in a scrollable pane.

*/

i mport java.aw.?*;

i mport java.aw.event.*;

i mport javax.sw ng. *;

i mport javax.swi ng.event.*;
i mport javax.swi ng.tree.*;

public class TreeEkExanpl e extends JFrane {
/! The initial width and height of the frane
static int WDTH = 300;
static int HEI GHT = 200;

public TreeExanple(String lab) {
super (1 ab);

/Il Create the tree nodes
Def aul t Mut abl eTr eeNode conponent =

new Def aul t Mut abl eTr eeNode(" Conponent ") ;
Def aul t Mut abl eTr eeNode cont ai ner =

new Def aul t Mut abl eTr eeNode( " Cont ai ner");
Def aul t Mut abl eTr eeNode box =

new Def aul t Mut abl eTr eeNode( " Box") ;
Def aul t Mut abl eTr eeNode j Conponent =

new Def aul t Mut abl eTr eeNode(" JConponent ") ;
Def aul t Mut abl eTr eeNode abstractButton =

new Def aul t Mut abl eTr eeNode(" Abstract Button");
Def aul t Mut abl eTr eeNode j Button =

new Def aul t Mut abl eTr eeNode("JButton");
Def aul t Mut abl eTr eeNode j Menultem =

new Def aul t Mut abl eTr eeNode( " JMenul t ent') ;
Def aul t Mut abl eTr eeNode j Toggl e =

new Def aul t Mut abl eTr eeNode(" JToggl eButton");
Def aul t Mut abl eTr eeNode j Label =

new Def aul t Mut abl eTr eeNode(" JLabel ") ;
Def aul t Mut abl eTr eeNode etc =

new Def aul t Mut abl eTreeNode("...");

/1l Group the nodes

component . add( cont ai ner) ;

cont ai ner. add(box) ;

cont ai ner. add(j Conponent) ;

j Component . add(abstract Button);
abstractButton. add(j Button);
abstractButton. add(j Menul ten);
abstract Button. add(j Toggl e);

j Conponent . add(j Label ) ;

j Conmponent . add(etc);

/] Create the TreeSel ecti onLi st ener
TreeSel ecti onLi stener |istener =
new MyTreeSel ectionLi stener();

TreePanel tp = new TreePanel (conponent, |istener);

Cont ai ner content = get Cont ent Pane();
content.add(tp, BorderlLayout. CENTER);
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public static void nmain(String args[]) {
TreekExanpl e frame = new TreeExanpl e(" Tree Exanple");
frame. addW ndowLi st ener (new W ndowAdapt er () {
public void wi ndowd osi ng( W ndowEvent e) {Systemexit(0);}

1),

frame. set Si ze(W DTH, HEI GHT) ;
frame. setVisible(true);

}

cl ass MyTreeSel ecti onLi st ener
i mpl ements TreeSel ecti onLi stener {
public void val ueChanged (TreeSel ecti onEvent event) {

TreePath path = event.getPath();

Systemout.println ("Selected: " +
pat h. get Last Pat hConponent () ) ;

bj ect elenents[] = path.getPath();

for (int i=0; i<elenents.length; i++) {
Systemout.print ("->" + elenments[i]);

}
Systemout.printin ();
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/'l Copyright MagelLang Institute; Version $ld:

/| depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ Tr eeExanpl e/ Sol uti on/ TreePanel . j ava#2 $
i mport java.aw.?*;

i mport javax.sw ng. *;

i mport javax.swi ng.tree.*;

i mport javax.swi ng.event.*;

public class TreePanel extends JPanel {
public TreePanel (TreeNode root, TreeSel ectionLi stener listener) {
/! use a layout that will stretch tree to panel size
set Layout (new Bor der Layout ());

/Il Create tree
JTree tree = new JTree(root);

/1 Change line style
tree.putCientProperty("JTree.lineStyle", "Angled");

/1 Add TreeSel ectionLi stener
if (listener !'= null)
tree. addTreeSel ecti onLi stener (listener);

/[l Put tree in a scrollable pane
JScrol | Pane sp = new JScrol | Pane(tree);

add(sp, BorderLayout. CENTER);
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Printable Page & The TreeRender skeleton contains an inner class CellRenderer that

implements the TreeCellRenderer interface. First, create a constructor

that creates a JLabel to use as a renderer, be sure to make it
opaque.

private JLabel renderer;

Cel | Renderer () {
renderer = new JLabel ();
render er. set Qpaque (true);

}
Task 2

The TreeCellRenderer interface describes how a cell is rendered in a
tree. It consists of the method getTreeCellRendererComponent().

Implement the getTreeCellRendererComponent() method, such that the
text of the renderer is the string representation of the object
passed in. For nonleaf nodes, prefix the string with "ROOT:".
Change the background color to light gray for selected nodes and
return the label used as the renderer.

publ i c Conponent get TreeCel | Render er Conponent (
JTree tree, (Object val ue, bool ean sel ected,
bool ean expanded, bool ean |eaf, int row,
bool ean hasFocus) {

/| Get background col or based on selected state

Col or background = (selected ?
Color.lightGay : Color.white);
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render er . set Backgr ound( backgr ound) ;

if (leaf) {
renderer. set Text (value.toString());
} else {
renderer. set Text ("ROOT: "+value.toString());

}

return renderer;

}

If you would like to change the default image/icon displayed, call
setlcon() with an Icon for the appropriate state.

Task 3

Modify the constructor for TreePanel so that its constructor accepts
a TreeCellRenderer. Then, call setCellRenderer() on the tree to change
the renderer.

public TreePanel (TreeNode root,
TreeCel | Renderer renderer) {
/1l use layout that will stretch tree
/[l to panel size
set Layout (new Bor der Layout ());

/] Create tree

JTree tree = new JTree(root);
tree. set Cel | Renderer (renderer);

}
Task 4

In the TreeRender constructor, create a CellRenderer. You'll need to
pass this along to the TreePanel constructor that you just modified.

Cel | Renderer cell = new Cell Renderer();

Task 5

Add the tree cell rendered to the parameter list to the TreePanel
constructor.

TreePanel tp = new TreePanel (conponent, cell);
Task 6

Save everything and compile the program. Then run it to see the
results.
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j avac TreeRender.java
j ava Tr eeRender

The dependency checker automatically determines that
TreePanel.java nheeds to be compiled.

Return to Magercise 2
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http://developer.java.sun.com/developer/onlineTraining/GUI/Swing2/Magercises/M2/TreeRender.java

/'l Copyright MagelLang Institute; Version $ld:
[/ depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ TreeRender/ Tr eeRender . j ava#2 $
/-k

* Denonstrates tree view stuff in a scrollable pane. The way a

* tree node is displayed is nodified fromthe default, thus,

* denonstrating the flexibility of the new Swi ng wi dgets.

*/

i mport java.aw.?*;

i mport java.aw.event.*;

i mport javax.sw ng. *;

i mport javax.swi ng.tree.*;

public class TreeRender extends JFrane {
/1l The initial width and height of the frane
static int WDTH = 300;
static int HElI GHT = 200;

private static class Cell Renderer
i mpl ements TreeCel | Renderer {

/1l Create instance variable for renderer
/1l Create constructor to create renderer and nake opaque
/1 1nplenment getTreeCel | Render er Conponent

/1 configure renderer

/] return renderer

}

public TreeRender(String | ab) {
super (1 ab);

/'l Create the tree nodes
Def aul t Mut abl eTr eeNode conponent =

new Def aul t Mut abl eTr eeNode(" Conponent ") ;
Def aul t Mut abl eTr eeNode cont ai ner =

new Def aul t Mut abl eTr eeNode( " Cont ai ner");
Def aul t Mut abl eTr eeNode box =

new Def aul t Mut abl eTr eeNode( " Box") ;
Def aul t Mut abl eTr eeNode j Conponent =

new Def aul t Mut abl eTr eeNode(" JConponent ") ;
Def aul t Mut abl eTr eeNode abstractButton =

new Def aul t Mut abl eTr eeNode(" Abstract Button");
Def aul t Mut abl eTr eeNode j Button =

new Def aul t Mut abl eTr eeNode("JButton");
Def aul t Mut abl eTr eeNode j Menultem =

new Def aul t Mut abl eTr eeNode( " JMenul t ent') ;
Def aul t Mut abl eTr eeNode | Toggl e =

new Def aul t Mut abl eTr eeNode(" JToggl eButton");
Def aul t Mut abl eTr eeNode j Label =

new Def aul t Mut abl eTr eeNode(" JLabel ") ;
Def aul t Mut abl eTr eeNode etc =

new Def aul t Mut abl eTreeNode("...");

/1l Group the nodes

conponent . add( cont ai ner) ;
cont ai ner. add(box) ;
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cont ai ner. add(j Conponent) ;

j Component . add(abstract Button);
abstractButton. add(j Button);
abstractButton. add(j Menul ten);
abstractButton. add(j Toggl e);

j Conponent . add(j Label ) ;

j Component . add(etc);

/] Create a cell renderer

/] Pass the renderer on to the TreePanel constructor
TreePanel tp = new TreePanel (conponent);

Cont ai ner content = get Cont ent Pane();
content.add(tp, BorderlLayout. CENTER);

}

public static void nmain(String args[]) {
TreeRender frame = new TreeRender (" Tree Exanple");
frame. addW ndowLi st ener (new W ndowAdapt er () {
public void wi ndowd osi hg( W ndowEvent e) {Systemexit(0);}

1)

frame. setSi ze(W DTH, HEI GHT) ;
franme. setVisible(true);
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/'l Copyright MagelLang Institute; Version $ld:
/I depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ TreeRender/ TreePanel . java#2 $
i mport java.aw.?*;
i mport java.aw.event.*;
i mport javax.sw ng.*;
i mport javax.swi ng.tree.*;
public class TreePanel extends JPanel {
public TreePanel (TreeNode root /* add a TreeCel |l Renderer Paraneter */) {
/! use a layout that will stretch tree to panel size
set Layout (new Bor der Layout ());

/Il Create tree
JTree tree = new JTree(root);

/1 Set line style
tree.putCientProperty("JTree.lineStyle", "Angled");

/1 Change the cell renderer

/[l Put tree in a scrollable pane
JScrol | Pane sp = new JScrol | Pane(tree);

add(sp, BorderLayout. CENTER);
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/'l Copyright MagelLang Institute; Version $ld:
/| depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ TreeRender/ Sol uti on/ Tr eeRender . j ava#2 $
/-k

* Denonstrates tree view stuff in a scrollable pane. The way a

* tree node is displayed is nodified fromthe default, thus,

* denonstrating the flexibility of the new Swi ng wi dgets.

*/

i mport java.aw.?*;

i mport java.aw.event.*;

i mport javax.sw ng. *;

i mport javax.swi ng.tree.*;

public class TreeRender extends JFrane {
/1l The initial width and height of the frane
static int WDTH = 300;
static int HElI GHT = 200;

private static class Cell Renderer
i mpl ements TreeCel | Renderer {

private JlLabel renderer;

Cel | Renderer () {
renderer = new JLabel ();
renderer. set Opaque (true);

}

publ i c Conponent get TreeCel | Render er Conponent (JTree tree,
bj ect val ue, bool ean sel ected, bool ean expanded,
bool ean | eaf, int row, bool ean hasFocus) {

/| Change background col or based on selected state
Col or background = (selected ? Color.lightGay : Color.white);
render er. set Backgr ound( backgr ound) ;

if (leaf) {
renderer. set Text (val ue.toString());
} else {
renderer. set Text ("ROOT: "+value.toString());
}
return renderer;
}
}

public TreeRender (String lab) {
super (1 ab);

/'l Create the tree nodes
Def aul t Mut abl eTr eeNode conponent =

new Def aul t Mut abl eTr eeNode( " Conponent ") ;
Def aul t Mut abl eTr eeNode cont ai ner =

new Def aul t Mut abl eTr eeNode( " Cont ai ner") ;
Def aul t Mut abl eTr eeNode box =

new Def aul t Mut abl eTr eeNode( " Box") ;
Def aul t Mut abl eTr eeNode j Conponent =

new Def aul t Mut abl eTr eeNode(" JConponent ") ;
Def aul t Mut abl eTr eeNode abstractButton =

new Def aul t Mut abl eTr eeNode(" Abstract Button");
Def aul t Mut abl eTr eeNode j Button =

new Def aul t Mut abl eTr eeNode("JButton");
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Def aul t Mut abl eTr eeNode j Menultem =
new Def aul t Mut abl eTr eeNode( " JMenul t ent') ;
Def aul t Mut abl eTr eeNode | Toggl e =
new Def aul t Mut abl eTr eeNode(" JToggl eButton");
Def aul t Mut abl eTr eeNode j Label =
new Def aul t Mut abl eTr eeNode(" JLabel ") ;
Def aul t Mut abl eTr eeNode etc =
new Def aul t Mut abl eTreeNode("...");

/1l Group the nodes

component . add( cont ai ner) ;

cont ai ner. add( box) ;

cont ai ner. add(j Conponent) ;

j Component . add(abstract Button);
abstractButton. add(j Button);
abstractButton. add(j Menul ten);
abstract Button. add(j Toggl e);

j Component . add(j Label ) ;

j Conmponent . add(etc);

Cel | Renderer cell = new Cell Renderer();
TreePanel tp = new TreePanel (conponent, cell);

Cont ai ner content = get Cont ent Pane();
content.add(tp, BorderLayout. CENTER);

}

public static void nain(String args[]) {
TreeRender frame = new TreeRender (" Tree Exanple");
frame. addW ndowLi st ener (new W ndowAdapt er () {
public void wi ndowd osi hg( W ndowEvent e) {Systemexit(0);}

1)

frame. setSi ze(W DTH, HEI GHT) ;
franme. setVisible(true);
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/'l Copyright MagelLang Institute; Version $ld:
/I depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ TreeRender/ Sol uti on/ Tr eePanel . j ava#2 $
i mport java.aw.?*;
i mport java.aw.event.*;
i mport javax.sw ng.*;
i mport javax.swi ng.tree.*;
public class TreePanel extends JPanel {
public TreePanel (TreeNode root, TreeCel |l Renderer renderer) {
/! use a layout that will stretch tree to panel size
set Layout (new Bor der Layout ());

/Il Create tree
JTree tree = new JTree(root);

/1 Set line style
tree.putCientProperty("JTree.lineStyle", "Angled");

/1 Change the cell renderer
tree. set Cel | Renderer(renderer);

/[l Put tree in a scrollable pane
JScrol | Pane sp = new JScrol | Pane(tree);

add(sp, BorderLayout. CENTER);
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Magercise 3: Help

[Magercise 3 | APl Docs | Short Course | Magercises]

Help is available for each task, or you can go straight to the
solution source code.

Task 1

Import the Swing text package. The text-handling support classes
are all located here.

I mport javax.sw ng.text.*;
Task 2

Create an instance variable pane of type JTextPane, and an instance
variable doc of type StyledDocument. The document represents the
model of the text, while the pane represents the view of it to the
user.

JText Pane pane;
Styl edDocunent doc;

Task 3

Create a JTextPane, place in JScrollPane, and place in center of the
screen. You will need to create a DefaultStyledDocument, and then
pass that along to the JTextPane constructor.

Remember to save the references to the JTextPane and
StyledDocument in the instance variables, as they will be needed
later.

doc = new Defaul t Styl edDocunent () ;

pane = new JText Pane (doc);

JScrol | Pane sp = new JScrol | Pane (pane);
c.add(sp, BorderLayout.CENTER);
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Task 4

The "Load Text" menu item under the File menu calls the
doLoadCommand() method to load a text file. The method has two
pieces missing:

e Clear out the current document

o« For each line read in from the file, add the line to the
document with the default style

To clear out the current document, create a new document:

pane. set St yl edDocunent (
doc = new Defaul t Styl edDocunent ());

To insert into the document, use the new StyledDocument just
created:

doc.insertString(doc. getlLength(),
new String (buffer, 0, len), null);

Task 5

For the Color menu, add a ColoredBox icon for each menu item.

The ColoredBox class is provided as a support class. Its constructor
requires a Color.

At the appropriate location in the source, add the following lines:

item setlcon (new Col oredBox(Col or.red));

i iém setlcon (new Col oredBox(Col or. orange));
i. i.em setlcon (new Col oredBox(Col or.yell ow));
i iém setlcon (new Col oredBox(Col or. green));

i. i.em setlcon (new Col oredBox( Col or. bl ue));

i i.em setlcon (new Col oredBox( Col or. magenta));

Task 6

For each of the color menu items, add an ActionListener to change
the foreground color of the text.

The StyledEditorKit class has a static inner class to help here. Its
called ForegroundAction and takes two parameters. The first is a text
string describing the change, while the second is the new
foreground color.
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At the appropriate location in the source, add the following lines:

i tem addActi onLi st ener (new
Styl edEdi t or Ki t. For egr oundActi on (
"set-foreground-red", Color.red));

i tem addAct i onLi st ener (new
Styl edEdi t or Ki t. For egr oundActi on (
"set - foreground-orange", Color.orange));

i tem addAct i onLi st ener (new
Styl edEdi torKi t. For egr oundAction (
"set-foreground-yell ow', Color.yellow));

i tem addActi onLi st ener (new
Styl edEdi torKi t. For egr oundAction (
"set-foreground-green", Color.green));

I tem addActi onLi st ener (new
Styl edEdi t or Ki t. For egroundActi on (
"set-foreground-blue", Color.blue));

i tem addActi onLi st ener (new
Styl edEdi t or Ki t. For egr oundActi on (
"set-foreground-magenta", Col or.nagenta));

Task 7

For the Custom Color menu item, you need to complete the
doColorcommand() method to allow the user to enter any color,
besides just the canned colors. In doColorCommand(), show a
JColorChooser, and change the foreground color to the color selected.

Pick a default color to use as the last parameter to showbDialog.

Col or col or = JCol or Chooser . showhDi al og(
this, "Color Chooser", Color.cyan);

If the returned value is not null, change the foreground text color:

if (color !'=null) {
Miut abl eAttri buteSet attr =
new Si npl eAttri buteSet();
Styl eConst ant s. set Foreground(attr, color);
pane. set CharacterAttri butes(attr, false);

}
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Task 8

Most of the Font change support menu is already done for you. The
only two menu items that need action listeners are the Bold and
Italic entries. Add an ActionListener to each of these items to change
the appropriate font characteristic.

Like the ForegroundAction inner class, there are two more inner
classes for these events. They are called BoldAction and ItalicAction.

Be sure to check how the font size and family change, too.
For font bold and italics, add the following lines at the appropriate
location in the source:

i tem addAct i onLi st ener (
new Styl edEdi torKit.Bol dAction ());

i tem addActi onLi st ener (
new Styl edEditorKit.ItalicAction ());

Task 9

For the Image File menu item, you need to complete the
dolnsertimageCommand() method so that a user can display an image
within the JTextPane. The main JFileChooser usage source has already
been created for you, you only need to finish the approve
response, which is called when the user selects the Okay or Open
button. Here you need to find the image file selected, create an
Imagelcon for it, and insert it into the JTextPane.

Use getSelectedFile() to find the selected File.

File file = chooser. get Sel ectedFil e();

Get the file as an Imagelcon.

| con icon = new | magel con (
file.getAbsol utePath());

Use insertlcon() to add the icon to the pane.

pane.insertlcon (icon);

Task 10

Save everything and compile the program. Then run it to see the
results. Load a file and change its display style. You can save the
document and reload the document as a serializable object. Also,
try to add an image to the document.
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javac Formatter.java
java Formatter

Return to Magercise 3

Copyright © 1998-1999 MagelLang Institute. All Rights Reserved.

Printable Page &

Products & APIs | Developer Connection | Docs & Training | Online Support
Community Discussion | Industry News | Solutions Marketplace | Case Studies

Glossary - Applets - Tutorial - Employment - Business & Licensing - Java Store - Java in the Real World

FAQ | Feedback | Map | A-Z Index

For more information on Java technology

and other software from Sun Microsystems, call: Sun

(800) 786-7638 _ _ mirae,
Copyright © 1995-2000 Sun Microsystems, Inc.

Outside the U.S. and Canada, dial your country's

AT&T Direct Access Number first. All Rights Reserved. Terms of Use. Privacy Policy.
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/'l Copyright MagelLang Institute; Version $ld:

[/ depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ Text Pane/ Fornatter.java#2 $
i mport java.aw.?*;

i mport java.aw.event.*;

i mport javax.sw ng.*;

i mport java.io.*;

i mport java.util.*;

/1 lnmport the Swing text package

public class Formatter extends JFranme {
final static int WDTH = 400;
final static int HElI GHT = 300;
JLabel st atusl nfo;

/1l Create two instance variabl es
/1 A JText Pane naned pane and a Styl edDocunent nanmed doc

public Formatter(String |ab) {
super (Il ab);

/'l Cet Content Pane
Cont ai ner ¢ = get Cont ent Pane();

/1 Setup Status Message Area
statuslnfo = new JLabel ();
c.add (statuslnfo, BorderlLayout.SOUTH);

/1 Setup Text Pane
/!l Create a Styl edDocunent
/1l Create a JTextPane fromthe Styl edDocunent

/1 Place in JScroll Pane
/!l Add to center quadrant of screen

/1 Setup Menus
JMenuBar nenuBar = new JMenuBar () ;
set JMenuBar (nenuBar);

/1 Setup File Menu
JMenu file = new JMenu ("File");
JMenultemitem
file.add (item = new JMenultem (" New"'));
i tem addActi onLi stener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {
doNewCommand() ;

}
1)
file.add (item = new JMenultem (" Qpen"));
i tem addActi onLi st ener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {
doQpenConmand() ;

}
1)
file.add (item = new JMenultem ("Load Text"));
i tem addActi onLi st ener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {
doLoadConmand() ;

}
1),
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file.add (item = new JMenultem (" Save"));
i tem addActi onLi st ener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {
doSaveConmand() ;

}
1)
file.addSeparator();
file.add (item = new JMenultem ("d ose"));
i tem addActi onLi st ener (new ActionListener() {
public void actionPerformed (ActionEvent e) {
doCl oseComand() ;

}
1) _
menuBar. add (file);
/1 Setup Col or Menu

JMenu col or
color.add (item
/1l Move text to
/1 Add icon

[/ Add Action Li
color.add (item
!/l Move text to
/1 Add icon

// Add Action Li
color.add (item
/[l Move text to
/1 Add icon

[/ Add Action Li
color.add (item
/[l Move text to
[/ Add icon

[/ Add Action Li
color.add (item
/[l Move text to
/1 Add icon

[/ Add Action Li
color.add (item
/[l Move text to
/1 Add icon

[/ Add Action Li
color.add (item
i tem addActi onLi

new JMenu(" Col or");

= new JMenul tem (" Red"));
Ri ght

st ener
new JMenul tem (" Orange"));
Ri ght

st ener
new JMenultem ("Yell ow'));
Ri ght

st ener
new JMenul tem (" Green"));
Ri ght

st ener
new JMenul tem ("Bl ue"));
Ri ght

st ener
new JMenul tem (" Magenta"));
Ri ght

st ener
new JMenultem (" Custom Col or"));
stener (new ActionListener() {

public void actionPerfornmed (ActionEvent e) {
doCol or Command() ;

}
1),

menuBar . add (col

or);

/1 Setup Font Menu

JMenu font new JMenu(" Font");
font.add (item = new JMenultem ("12"));
i tem addActi onLi st ener (new
Styl edEdi torKit. Font Si zeAction (
"font-size-12", 12));
font.add (item = new JMenultem ("24"));
i tem addActi onLi st ener (new
Styl edEdi torKit. Font Si zeAction (
"font-size-24", 24));
font.add (item = new JMenultem ("36"));
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i tem addActi onLi st ener (new
Styl edEdi torKit. Font Si zeAction (

"font-size-36", 36));
font.addSeparator();
font.add (item = new JMenultem ("Serif"));
itemsetFont (new Font ("Serif", Font.PLAIN, 12));
i tem addActi onLi st ener (new

Styl edEdi torKit. Font Fam | yAction (

"font-famly-Serif", "Serif"));
font.add (item = new JMenultem ("SansSerif"));
item set Font (new Font ("SansSerif", Font.PLAIN, 12));
i tem addActi onLi st ener (new

Styl edEdi torKit. Font Fam | yAction (

"font-fam |y-SansSerif", "SansSerif"));
font.add (item = new JMenultem (" Monospaced"));
item set Font (new Font ("Mnospaced", Font.PLAIN, 12));
i tem addActi onLi st ener (new

Styl edEdi torKi t. Font Fam | yActi on (

"font-fani|y-Mnospaced", "Mnospaced"));
font.addSeparator();
font.add (item = new JMenultem ("Bol d"));
itemsetFont (new Font ("Serif", Font.BOLD, 12));

// Add a bold action |istener

font.add (item = new JMenultem ("ltalic"));
itemsetFont (new Font ("Serif", Font.|ITALIC, 12));

// Add a italics action |istener

/* Add once Font Chooser is avail able
font.addSeparator();
font.add (item = new JMenultem ("Custom Font"));
i tem addActi onLi st ener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {
doFont Conmrand() ;

}

1)

*/

menuBar. add (font);

/1 Setup Insert Menu

JMenu insert = new JMenu("Insert");

insert.add (item= new JMenultem ("I nage File"));

i tem addActi onLi st ener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {

dol nsert | mageComand() ;

}

1)

menuBar . add (insert);

}

public static void nain (String args[]) {
Formatter frame = new Formatter("Mni Text Editor");
frame. addW ndowLi st ener (new W ndowAdapt er () {
public void wi ndowd osi hg( WndowEvent e) {Systemexit(0);}
1)
frame. set Si ze(W DTH, HEI GHT) ;
frame. setVisible(true);
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public void doNewConmand() {
pane. set Styl edDocunent (doc = new Defaul t Styl edDocunent ());

}

public void dod oseComand() {
Systemexit (0);
}

public void doOpenCommand()

try {
FilelnputStreamfis = new Fil el nput Stream ("doc. ser");
bj ectlnput Stream oi s = new Cbj ectl nput Stream (fis);
doc = (Styl edDocunent)oi s. readObj ect ();
oi s.close();
pane. set Styl edDocurent (doc);
val i date();
stat usl nfo. set Text ("Rel oaded from di sk");

} catch (Exception e) {
statusl nfo.setText ("Unable to reload");
e.printStackTrace();

}
}

public void doSaveCommand() {

try {
Fil eQutput Stream fos = new Fil eQut put Stream ("doc. ser");
bj ect Qut put Stream oos = new Obj ect Qut put St ream (f os);
oos.witeCbject (doc);
oos. flush();
00s. cl ose();
statusl nfo. set Text ("Saved to disk");

} catch (I Cexception e) {
statusl nfo.set Text ("Unable to save");
e.printStackTrace();

}

}

public void doLoadCommrand() {
String mseg;

JFi | eChooser chooser = new JFil eChooser();
int status = chooser. showOpenDbi al og(this);
if (status == JFil| eChooser. APPROVE _OPTI ON) {
char data[];
fi nal Runnabl e doWait Cursor = new Runnable() {
public void run() {
set Cursor (Cursor. get PredefinedCursor(Cursor. WAl T_CURSOR) ) ;
}
1
Thread appThread = new Thread() {
public void run() {

try {
SwingUtilities.invokeAndWait (doWait Cursor);

} catch (Exception e) {
e. printStackTrace();
}

}
b
appThread. start();
File f = chooser. get Sel ectedFile();

try {
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/] Clear out current docunent

/'l Read in text file

Fi | eReader fin = new Fil eReader (f);

Buf f er edReader br = new BufferedReader (fin);

char buffer[] = new char[4096];

int |en;

while ((len = br.read (buffer, 0, buffer.length)) !'=-1) {

/1 lnsert into pane

}
statusl nfo.setText ("Loaded: " + f.getName());

catch (BadLocati onException exc) {

statuslnfo.setText ("Error loading: " + f.getNanme());
catch (Fil eNot FoundException exc) {

statuslinfo.setText ("File Not Found: " + f.getNanme());
catch (1 Oexception exc) {

statusl nfo.setText ("|OException: " + f.getNanme());

—_— e e

nal Runnabl e undoWai t Cursor = new Runnabl e() {
public void run() {
set Cursor (Cursor. get Predefi nedCursor (Cursor. DEFAULT _CURSCR)) ;
}
s
appThread = new Thread() {
public void run() {
try {
SwingUtilities.invokeAndWait (undoWit Cursor);
} catch (Exception e) {
e.printStackTrace();
}

}
s
appThread. start();
}
}

/-k
public void doFont Cormand() {

Font font = Font Chooser. ask (
this, "Change font", getFont(), null);

if (font !'= null) {
Mut abl eAttri buteSet attr = new SinpleAttributeSet();
Styl eConstants. setFontFamily (attr, font.getFamly());
Styl eConstants. set Font Si ze (attr, font.getSize());
Styl eConstants.setBold (attr, font.isBold());
Styl eConstants.setltalic (attr, font.isltalic());
pane. set CharacterAttri butes(attr, false);

*/

public void doCol or Conmand() {
/'l Show JCol or Chooser

/1 1f not null, change foreground col or
/'l Create AttributeSet

/1 Change style

/] Set pane attributes
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}

public void dol nsertl| nmageCommand() {
JFi | eChooser chooser = new JFil eChooser(".");
int status = chooser. showOpenDbi al og(this);
if (status == JFil| eChooser. APPROVE _OPTI ON) {

/] Get the selected file
/] Create an icon fromit
/! lnsert icon into pane

}
}

cl ass Col oredBox i nplenments |con {
Col or color;
public Col oredBox (Color c¢) {
color = c;

public void paintlcon (Conponent ¢, Gaphics g, int x, int y) {
g. set Col or(col or);
g.fillRect (x, y, getlconWdth(), getlconHeight());

public int getlconWdth() {
return 10;

public int getlconHeight() {
return 10;
}

}
}
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/'l Copyright MagelLang Institute; Version $ld:

/| depot/ mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ Text Pane/ Sol uti on/ Formatter.java#2 $
i mport java.aw.?*;

i mport java.aw.event.*;

i mport javax.sw ng.*;

i mport javax.sw ng.text.*;

i mport java.io.*;

i mport java.util.*;

public class Formatter extends JFranme {
final static int WDTH = 400;
final static int HElI GHT = 300;
Styl edDocunent doc;
JText Pane pane;
JLabel st atusl nfo;

public Formatter(String lab) {
super (Il ab);

/'l Cet Content Pane
Cont ai ner ¢ = get Cont ent Pane();

/1 Setup Status Message Area
statuslnfo = new JLabel ();
c.add (statuslnfo, BorderlLayout.SOUTH);

/1 Setup Text Pane
doc = new Def aul t Styl edDocunent () ;
pane = new JText Pane (doc);

/1l Place in JScroll Pane
JScrol | Pane sp = new JScrol | Pane (pane);
c.add(sp, BorderLayout. CENTER);

/1 Setup Menus
JMenuBar nenuBar = new JMenuBar () ;
set JMenuBar (nenuBar);

/1 Setup File Menu
JMenu file = new JMenu ("File");
JMenultemitem
file.add (item = new JMenultem (" New"'));
i tem addActi onLi st ener (new ActionListener() {
public void actionPerformed (ActionEvent e) {
doNewCommand() ;

}
1)
file.add (item = new JMenultem (" Qpen"));
i tem addActi onLi st ener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {
doQpenConmand() ;

}

1),

file.add (item = new JMenultem ("Load Text"));

i tem addActi onLi st ener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {

doLoadConmand() ;

}

1),

file.add (item = new JMenultem (" Save"));

i tem addActi onLi st ener (new ActionListener() {
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public void actionPerformed (ActionEvent e) ({
doSaveConmand() ;
}
1)
file.addSeparator();
file.add (item = new JMenultem ("d ose"));
i tem addActi onLi st ener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {
doCl oseComand() ;

}
1)
menuBar. add (file);
/1 Setup Col or Menu
JMenu col or = new JMenu("Col or");
color.add (item= new JMenultem ("Red"));
itemsetlcon (new Col oredBox(Col or.red));
i tem addActi onLi st ener (new

Styl edEdi t or Ki t. Foregr oundActi on (

"set-foreground-red", Color.red));
color.add (item= new JMenultem ("Orange"));
itemsetlcon (new Col oredBox(Col or. orange));
i tem addActi onLi st ener (new

Styl edEdi t orKi t. Foregr oundActi on (

"set - foreground-orange", Col or.orange));
color.add (item= new JMenultem ("Yellow'));
itemsetlcon (new Col oredBox(Col or.yellow));
i tem addActi onLi st ener (new

Styl edEdi t orKi t. Foregr oundActi on (

"set-foreground-yell ow', Color.yellow));
color.add (item= new JMenultem ("Green"));
itemsetlcon (new Col oredBox(Col or. green));

i tem addActi onLi st ener (new
Styl edEdi t orKi t. Foregr oundActi on (

"set -foreground-green", Color.green));
color.add (item= new JMenultem ("Bl ue"));
itemsetlcon (new Col oredBox(Col or. bl ue));

i tem addActi onLi st ener (new
Styl edEdi t orKi t. Foregr oundActi on (

"set - foreground-blue", Color.blue));
color.add (item= new JMenultem ("Magenta"));
itemsetlcon (new Col oredBox(Col or. magenta));
i tem addActi onLi st ener (new

Styl edEdi t orKi t. Foregr oundActi on (

"set - foreground- magenta", Col or.nmagenta));
color.add (item= new JMenultem (" Custom Col or"));
i tem addActi onLi st ener (new ActionListener() {

public void actionPerfornmed (ActionEvent e) {
doCol or Command() ;
}
1)

nmenuBar . add (col or);

/1 Setup Font Menu
JMenu font = new JMenu("Font");
font.add (item = new JMenultem ("12"));
i tem addActi onLi st ener (new
Styl edEdi torKit. Font Si zeAction (
"font-size-12", 12));
font.add (item = new JMenultem ("24"));
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i tem addActi onLi st ener (new
Styl edEdi torKit. Font Si zeAction (

"font-size-24", 24));
font.add (item = new JMenultem ("36"));
i tem addActi onLi st ener (new

Styl edEdi torKit. Font Si zeAction (

"font-size-36", 36));
font.addSeparator();
font.add (item = new JMenultem ("Serif"));
itemsetFont (new Font ("Serif", Font.PLAIN, 12));
i tem addActi onLi st ener (new

Styl edEdi torKit. Font Fam | yAction (

"font-famly-Serif", "Serif"));
font.add (item = new JMenultem ("SansSerif"));
item set Font (new Font ("SansSerif", Font.PLAIN, 12));
i tem addActi onLi st ener (new

Styl edEdi torKit. Font Fam | yAction (

"font-fam |y-SansSerif", "SansSerif"));
font.add (item = new JMenultem (" Monospaced"));
item set Font (new Font ("Mnospaced", Font.PLAIN, 12));
i tem addActi onLi st ener (new

Styl edEdi torKi t. Font Fam | yAction (

"font-fanil|y-Mnospaced", "Mnospaced"));
font.addSeparator();
font.add (item = new JMenultem ("Bol d"));
itemsetFont (new Font ("Serif", Font.BOLD, 12));

i tem addActi onLi st ener (
new Styl edEditorKit. Bol dAction ());
font.add (item = new JMenultem ("ltalic"));
itemsetFont (new Font ("Serif", Font.|ITALIC, 12));
i tem addActi onLi st ener (
new StyledEditorKit.ltalicAction ());
/* Add once Font Chooser is avail able
font.addSeparator();
font.add (item = new JMenultem ("Custom Font"));
i tem addActi onLi st ener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {
doFont Conmrand() ;

}

1)

*/

menuBar. add (font);

/1 Setup Insert Menu

JMenu insert = new JMenu("Insert");

insert.add (item= new JMenultem ("I nage File"));

i tem addActi onLi st ener (new ActionListener() {
public void actionPerfornmed (ActionEvent e) {

dol nsert | mageComand() ;

}

1)

nmenuBar . add (insert);

}

public static void nain (String args[]) {
Formatter frame = new Fornmatter("Mni Text Editor");
frame. addW ndowLi st ener (new W ndowAdapt er () {
public void wi ndowd osi ng( W ndowEvent e) {Systemexit(0);}
1)
frame. set Si ze(W DTH, HEI GHT) ;
frame. setVisible(true);
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}

public void doNewConmand() {
pane. set Styl edDocunent (doc = new Defaul t Styl edDocunent ());

}

public void dod oseComand() {
Systemexit (0);
}

public void doOpenCommand() ({

try {
FilelnputStreamfis = new Fil el nput Stream ("doc. ser");
bj ectl nput Stream oi s = new Cbj ectl nput Stream (fis);
doc = (Styl edDocunent)oi s. readbj ect ();
oi s.close();
pane. set Styl edDocurent (doc);
val i date();
stat usl nfo. set Text ("Rel oaded from di sk");

} catch (Exception e) {
statusl nfo.setText ("Unable to reload");
e.printStackTrace();

}
}

public void doSaveCommand() ({

try {
Fil eQutput Stream fos = new Fil eQut put Stream ("doc. ser");
bj ect Qut put Stream oos = new Obj ect Qut put St ream (f os);
oos.witeCbject (doc);
oos. flush();
00s. cl ose();
statusl nfo. set Text ("Saved to disk");

} catch (I Cexception e) {
statusl nfo.set Text ("Unable to save");
e.printStackTrace();

}

}

public void doLoadCommrand() {
String mseg;

JFi | eChooser chooser = new JFil eChooser();
int status = chooser. showOpenDbi al og(this);
if (status == JFil eChooser. APPROVE _OPTI ON) {
char data[];
final Runnabl e doWait Cursor = new Runnable() {
public void run() {
set Cursor (Cursor. get PredefinedCursor(Cursor. WAl T_CURSOR) ) ;
}
1
Thread appThread = new Thread() {
public void run() {
try {
SwingUtilities.invokeAndWait (doWait Cursor);
} catch (Exception e) {
e.printStackTrace();
}

}
b
appThread. start();
File f = chooser. get Sel ectedFile();
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try {
/] Clear out current docunent

pane. set Styl edDocunent (doc = new Defaul t Styl edDocunent ());
/'l Read in text file
Fi | eReader fin = new Fil eReader (f);
Buf f er edReader br = new BufferedReader (fin);
char buffer[] = new char[4096];
int |en;
while ((len = br.read (buffer, 0, buffer.length)) !'=-1) {
/1 lnsert into pane
doc.insertString(doc. getLength(),
new String (buffer, 0, len), null);

statusl nfo.setText ("Loaded: " + f.getName());
} catch (BadLocati onException exc) {

statuslnfo.setText ("Error loading: " + f.getNanme());
} catch (Fil eNot FoundException exc) {

statuslnfo.setText ("File Not Found: " + f.getNanme());
} catch (1 CException exc) {

statusl nfo.setText ("l OException: " + f.getNanme());
}
final Runnabl e undoWit Cursor = new Runnabl e() {

public void run() {

set Cursor (Cursor. get Predefi nedCursor (Cursor. DEFAULT_CURSOR) ) ;

}
s
appThread = new Thread() {
public void run() {
try {
SwingUtilities.invokeAndWait (undoWit Cursor);
} catch (Exception e) {
e.printStackTrace();
}

}
s
appThread. start();
}
}

/-k
public void doFont Cormand() {

Font font = Font Chooser. ask (
this, "Change font", getFont(), null);

if (font !'= null) {
Mut abl eAttri buteSet attr = new SinpleAttributeSet();
Styl eConstants. setFontFamily (attr, font.getFamly());
Styl eConstants. set Font Si ze (attr, font.getSize());
Styl eConstants.setBold (attr, font.isBold());
Styl eConstants.setltalic (attr, font.isltalic());
pane. set CharacterAttri butes(attr, false);

}

}
*/

public void doCol or Conmand() {
Col or col or = JCol or Chooser. showDi al og(
this, "Color Chooser", Color.cyan);
if (color !'=null) {
Mut abl eAttri buteSet attr = new SinpleAttributeSet();
Styl eConst ant s. set Foreground(attr, color);
pane. set CharacterAttributes(attr, false);
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}
}

public void dol nsertl| nmageCommand() {
JFi | eChooser chooser = new JFil eChooser();
int status = chooser. showOpenDbi al og(this);
if (status == JFi | eChooser. APPROVE _OPTI ON) {
File file = chooser. get Sel ectedFil e();
Icon icon = new | magel con (file.getAbsol utePath());
pane.insertlcon (icon);
}
}

cl ass Col oredBox i nplenments |con {

Col or color;

public Col oredBox (Color c¢) {
color = c;

}

public void paintlcon (Conponent ¢, Gaphics g, int x, int y) {
g. set Col or(col or);
g.fillRect (x, y, getlconWdth(), getlconHeight());

}
public int getlconWdth() {
return 10;

}

public int getlconHeight() {
return 10;

}

}
}
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Magercise 4: Help

[Magercise 4 | APl Docs | Short Course | Magercises]

Help is available for each task, or you can go straight to the
solution source code.

Task 1

First complete the data model skeleton. The data model for a JTable
needs to implement the TableModel interface. The AbstractTableModel
class implements this and only requires you to implement two of
the methods. So, have the ADataModel class extend
AbstractTableModel.

Import the Swing table package.

I mport j avax.sw ng.table.*;

and, add the following to the class definition line:

ext ends Abstract Tabl evodel
Task 2

The four methods AbstractTableModel leaves to complete are
getRowCount() to return the number of rows in the data model,
getColumnCount() to return the number of columns, getColumnName()
if you do not like the default name provided (like spreadsheet
notation A, B, C, ... , AA, BB, ...), and getVvalueAt() to return the
data at a particular row/column intersection. In the skeleton,
getRowCount(), getColumnCount(), and getColumnName() are complete.
However, getvalueAt() needs to be done. Using the row parameter
holding the row number, the column parameter holding the column
number, and the rows two-dimension array, have getvalueAt() return
the appropriate data.

public Object getValueAt (int row, int colum) {
return rows[rowj [ col um];

}
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If you wanted to support an editable data model, you would also
need to override the behavior of setvalueAt().

Task 3

The CustomDisplayer needs to setup the JTable. First, you need to
create an instance of the data model ADataModel.

ADat aModel mnmyModel = new ADat aMbdel () ;

Task 4

Next, you need to create a JTable with the data model as the
parameter to the constructor.

JTabl e table = new JTabl e (nyModel);

Task 5

To have the last column display a custom cell renderer, you need
to get the column and change its default cell renderer. Use the
ColorizedCell class as the cell renderer. You'll complete that next.

To get a column, first you need to get the TableColumnModel:

Tabl eCol umMbdel tcm = tabl e. get Col umMbdel () ;

Get the column from the column model:

Tabl eCol um col um =
tcm get Col unmm ( myModel . get Col umCount ()-1);

Create cell renderer and associate with column:

Tabl eCel | Renderer renderer = new Col orizedCel | ();
col um. set Cel | Renderer (renderer);

Task 6

Create a JScrollPane for the table and add it to the screen.

JScrol | Pane scrol | Pane =
new JScrol | Pane (table);
add (scroll Pane, BorderLayout.CENTER);

Task 7

To install the custom cell renderer, have the ColorizedCell class be
a table cell renderer. Also, complete the setvalue() method of the
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renderer’'s class. The Object parameter of setvalue() is the text string
for the desired color. Instead of showing the text though, the
ColorizedCell should display the color in an oval. Using the
Colorizedlcon inner class provided, create an Icon of the appropriate
color and display it as the renderer's icon.

First, extend the DefaultTableCellRenderer class. Then, the color
lookup code is already complete. All that remains to be done is
creating the icon and associating it to the renderer.

I con icon = new Col orizedlcon (c);
setlcon (icon);

Task 8

Save everything and compile the program. Then run it to see the
results.

j avac CustonDi spl ayer.java
j ava CustonDi spl ayer

The dependency checker will cause the other classes to be
compiled.

Return to Magercise 4
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/'l Copyright MagelLang Institute; Version $ld:
[/ depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ JTabl e/ ADat avbdel . j ava#2 $
i mport javax.sw ng. *;
/1 lnmport the Swing table package
cl ass ADat aMbdel /* subcl ass abstract nodel */ {

/! 1magine the data com ng from JDBC
[/ Wth colum nanes from Resul t Set Met aDat a

String colums[] = {"Name", "Favorite Color"};
String rows[][] = {
{"Al exander", "red"},

{"Jerry", "blue"},
{"Jinf, "black"},
{"John", "green"},
{"Mel", "orange"},
{"Mchael", "lightGay"},
{"Peter", "nmgenta"},
{"Randy", "green"},
{"Rob", "cyan"},

{"Scott", "yell ow'},
{"Susan", "darkGay"}

b

/! Save array lengths for perfornmance reasons
private int nunColumms = col ums. | engt h;
private int numRows = rows. | ength;

public int getColumCount () {
return nunCol ums;

}

public int getRowCount () {
return nunRows;

}

public Cbject getValueAt (int row, int colum) {
/[l return elenent in rows at position row x colum

}

public String getCol umNane (int colummlndex) {
return col ums| col uml ndex] ;

}
}
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/'l Copyright MagelLang Institute; Version $ld:

/I depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ JTabl e/ Col ori zedCel | . java#2 $
i mport java.aw.?*;

i mport java.util.*;

i mport javax.sw ng.*;

i mport javax.swi ng.table.*;

class ColorizedCell /* subclass table cell renderer */ {
static Hashtabl e cache;
static {

cache = new Hashtabl e();
cache. put ("white", Color.white);

cache. put ("lightGay", Color.lightGay);
cache. put ("gray", Col or.gray);
cache. put ("darkG ay", Col or. darkG ay);
cache. put ("bl ack", Col or. bl ack);
cache. put ("red", Color.red);
cache. put ("pi nk", Col or. pi nk);
cache. put ("orange", Col or. orange);
cache. put ("yellow', Col or.yel |l ow);
cache. put ("green", Col or. green);
cache. put ("nagenta", Col or. nagenta);
cache. put ("cyan", Col or. cyan);
cache. put ("blue", Col or. bl ue);
}
protected void setVal ue(oject value) {
if (value '= null) {
Col or c;
c = (Col or)cache. get (value);
if (c == null)
c = Col or. bl ack;
/'l Create icon
/'l Associate to | abel
}
}

static class Colorizedlcon inplenments |con {
Col or color;
public Col orizedlcon (Color c) {
color = c;

public void paintlcon (Conponent ¢, Gaphics g, int x, int y) {
int width = getlconWdth();
i nt height = getlconHei ght();
g. set Col or (color);
g.fillOval (x, y, width, height);

}
public int getlconWdth() {
return 10;

}

public int getlconHeight() {
return 10;

}

}
}
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/'l Copyright MagelLang Institute; Version $ld:

/1 depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ JTabl e/ Cust onDi spl ayer.java#2 $
i mport java.aw.?*;

i mport java.aw.event.*;

i mport javax.sw ng.*;

i mport javax.swi ng.table.*;

public class CustonDi spl ayer extends JPanel {
Cust onDi spl ayer () {
set Layout (new BorderLayout());

/] Create data nodel
/] Create table w th nodel
/] Get col um nodel

/1 Get colunmm fromtable
/1 Create renderer
/1 Change the cell renderer for the colum within table

/1l Create scrollpane for table

// Add to Screen

public static void nain (String args[]) {
JFrame f = new JFrane ("Tabl es");
JPanel j = new CustonDi spl ayer();
f. addW ndowLi st ener (new W ndowAdapt er () {
public void wi ndowd osi ng( W ndowEvent e) {
System exit(0);
}
1)
f.get Content Pane().add (j, BorderLayout.CENTER);
f.setSize (300, 200);

f.show);
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/'l Copyright MagelLang Institute; Version $ld:

[/ depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ JTabl e/ Sol uti on/ ADat aMbdel . j ava#2 $
i mport javax.sw ng. *;

i mport javax.swi ng.table.*;

cl ass ADat aMbdel extends Abstract Tabl eModel {

/! 1magi ne the data com ng from JDBC
[/ Wth colum nanes from Resul t Set Met aDat a

String colums[] = {"Name", "Favorite Color"};
String rows[][] = {
{"Al exander", "red"},

{"Jerry", "blue"},
{"Jinf, "black"},
{"John", "green"},
{"Mel", "orange"},
{"Mchael", "lightGay"},
{"Peter", "nmgenta"},
{"Randy", "green"},
{"Rob", "cyan"},

{"Scott", "yellow'},
{"Susan", "darkGay"}

b

/! Save array lengths for perfornance reasons
private int nunColumms = col ums. | engt h;
private int numRows = rows. | ength;

public int getColumCount () {
return nunCol ums;
}

public int getRowCount () {
return nunRows;
}

public Cbject getValueAt (int row, int colum) {
return rows[row [ col um];
}

public String getCol umNane (int colummlndex) {
return col ums| col uml ndex] ;

}
}
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/'l Copyright MagelLang Institute; Version $ld:

/ /I depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ JTabl e/ Sol uti on/ Col ori zedCel | . j ava#2 $
i mport java.aw.?*;

i mport java.util.*;

i mport javax.sw ng.*;

i mport javax.swi ng.table.*;

class Col orizedCell extends DefaultTabl eCel | Renderer {
static Hashtabl e cache;
static {

cache = new Hashtabl e();
cache. put ("white", Color.white);

cache. put ("lightGay", Color.lightGay);
cache. put ("gray", Col or.gray);
cache. put ("darkG ay", Col or. darkG ay);
cache. put ("bl ack", Col or. bl ack);
cache. put ("red", Color.red);
cache. put ("pi nk", Col or. pi nk);
cache. put ("orange", Col or. orange);
cache. put ("yellow', Col or.yel |l ow);
cache. put ("green", Col or. green);
cache. put ("nagenta", Col or. nagenta);
cache. put ("cyan", Col or. cyan);
cache. put ("blue", Col or. bl ue);
}
protected void setVal ue(oject value) {
if (value '= null) {
Col or c;
c = (Col or)cache. get (value);
if (c == null)
c = Col or. bl ack;
Icon icon = new Col ori zedlcon (c);
setlcon (icon);
}
}

static class Colorizedlcon inplenments |con {
Col or color;
public Col orizedlcon (Color c) {
color = c;
}

public void paintlcon (Conponent ¢, Gaphics g, int x, int y) {
int width = getlconWdth();
i nt height = getlconHei ght();
g. set Col or (color);
g.fillOval (x, y, width, height);
}
public int getlconWdth() {
return 10;
}

public int getlconHeight() {
return 10;
}

}
}
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/'l Copyright MagelLang Institute; Version $ld:

/I depot / mai n/ src/ edu/ modul es/ Swi ng/ mager ci ses/ JTabl e/ Sol uti on/ Cust onDi spl ayer.java#2 $
i mport java.aw.?*;

i mport java.aw.event.*;

i mport javax.sw ng.*;

i mport javax.swi ng.table.*;

public class CustonDi spl ayer extends JPanel {
Cust onDi spl ayer () {
set Layout (new BorderLayout());

/1 Create data nodel
ADat aMbdel nyModel = new ADat aWbdel () ;

/] Create table w th nodel
JTabl e tabl e = new JTabl e (nmyModel);

/'l Get colum nodel
Tabl eCol umMbdel tcm = tabl e. get Col uimModel () ;

/1l Get colum fromtable

Tabl eCol um col umm = tcm get Col utm (myModel . get Col utmCount () - 1) ;
/| Create renderer

Tabl eCel | Renderer renderer = new Col ori zedCel | ();

/1 Change the cell renderer for the colum within table

col umm. set Cel | Renderer (renderer);

/1l Create scrollpane for table
JScrol | Pane scroll Pane = new JScrol | Pane(tabl e);

/1 Add to Screen
add (scroll Pane, BorderLayout. CENTER);

public static void nain (String args[]) {
JFrame f = new JFrane ("Tabl es");
JPanel j = new CustonDi spl ayer();
f. addW ndowLi st ener (new W ndowAdapt er () {
public void wi ndowd osi ng( W ndowEvent e) {
System exit (0);

}
1)
f. get Content Pane().add (j, BorderlLayout. CENTER);
f.setSize (300, 200);

f.show);
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Fundamentals of Swing: Part |
Magercises

By MagelLang Institute

[Short Course | About This Short Course]

These Magercises show how to use the Swing components of the
Java™ platform to interact with Java forms and windows. When you
finish these Magercises, you should be comfortable using the Swing
component set where you would previously have used AWT
components.

Magercise Outline

« About Magercises

o The Anatomy of a Magercise
o Magercise Design Goals
« Magercises, Swing: Part |

1. Installing Swing and SwingSet Demonstration
Creating Your First JFC Application

Creating Buttons With Icons

Using Borders

Using Toggles
Using Menus, Toolbars, and Tool Tips
Using BoxLayout

No Ok oON

About Magercises

A Magercise is a flexible exercise that provides varying levels of
help according to the student’'s needs. Some students may
complete the magercise using only the information and the task list
in the Magercise body; some may want a few hints; (Help) while
others may want a step-by-step guide to successful completion
(Solution). Since complete solutions are provided in addition to
help, students can skip a Magercise (or several) and still be able to
complete later Magercises that required the skipped one(s).
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The Anatomy of a Magercise

Each Magercise includes a list of any prerequisite Magercises, a list
of skeleton code for you to start with, links to necessary APl pages,
and a text description of the Magercise's educational goal. In
addition, buttons link you to the following information:

« Help : Gives you help or hints on the current Magercise (an
annotated solution).For ease of use, the task information is
duplicated on the help page with the actual help information
indented beneath it.

« Solution: The <applet> tag and Java™ source resulting in the
expected behavior.

« APl Documentation: A link directly to any necessary online
APl documentation.

Magercise Design Goals

There are three fundamental magercise types that you may
encounter:

"Blank screen"

You are confronted with a "blank screen” and you create the
entire desired functionality yourself.

Extension

You extend the functionality of an existing, correctly-working
program.

Repair
You repair undesirable behavior in an existing program.
To make learning easier, Magercises, where possible, address only

the specific technigue being taught in that Magercise. Irrelevant,
unrelated, and overly complex materials are avoided.

Where possible, Magercises execute via the web. However,
Magercises that must access Java™ features or library elements
that could cause security violations are not executed on the web.
Magercises, Swing: Part |

1. Installing Swing and SwingSet Demonstration

Install Swing and demonstrate the SwingSet examples.

Educational goal(s):
See the different Swing components in action
2. Creating Your First JFC Application

Create a simple application with a Frame and a few Swing buttons.
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Educational goal(s):
« Setup the environment to compile and run Swing programs
« Examine basic Swing Frame-based application

« Learn that Swing components can be used just like AWT
components

« Use JDK 1.1 events to respond to button presses
3. Creating Buttons With Icons

Create image buttons with keyboard accelerators.

Educational goal(s):
« Learn to use an Icon as a JButton label
« Learn to use keyboard accelerators with buttons
« Use JDK 1.1 events to respond to button presses
o Add components to a JFrame

4. Using Toggles

Create a program to demonstrate checkboxes and radio buttons.

Educational goal(s):
« Learn about the JCheckbox class
o Learn about the JrRadioButton class
« Learn about using icons with your checkboxes
o Learn about the JScrollPane class
5. Using Borders

Change the default border around a JButton and create your own
dashed border.

Educational goal(s):
« Learn about the javax.swing.border package
« Learn to change a button's border
« Learn to create your own borders

6. Using Menus, Toolbars, and Tool Tips

Setup the menus, toolbar, and toolbar tool tips for a simple text
editor.

Educational goal(s):
o« Learn about JMenu, JMenultem, and JMenuBar
« Learn how to work with JToolBar and tool tips
o Learn about the JDialog class

7. Using BoxLayout

Create an application using the BoxLayout layout manager.

Educational goal(s):
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« Learn about the Box class

o Learn about the BoxLayout class ("'glue"” and "struts"™) and how
to use it for simple layouts

« Learn about using animated Imagelcon objects

About This Short Course

Short Course

Copyright © 1998-1999 MagelLang Institute. All Rights Reserved.
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FAQ | Feedback | Map | A-Z Index

For more information on Java technology

and other software from Sun Microsystems, call: esun

(800) 786-7638 _ _ oo,
Copyright © 1995-2000 Sun Microsystems, Inc.
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AT&T Direct Access Number first. All Rights Reserved. Terms of Use. Privacy Policy.
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