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16.1 Prologue

In this chapter we discuss the basics of graphical user interfaces and event-driven
programming in Java. Event-driven GUI is what made the OOP concept popular,
and it remains the area where it's most relevant. While you can write console
applications in Java, such programs won't take full advantage of Java or OOP; in
most cases such programs could just as well be written in C or Pascal. The style of
modern user interfaces — with many different types of control components such as
menus, buttons, pull-down lists, checkboxes, radio buttons, and text edit fields —
provides an arenawhere OOP and event-driven programming naturally excel.

Our task in this chapter and the following one is to organize more formally the bits
and pieces of the Swing package and multimedia that you have managed to grasp
from our examples so far. Overal, the Java APl lists hundreds of classes and
interfaces, with thousands of constructors and methods. A sizable portion of the API
— more than 100 classes — deals with Swing GUI components, events handlers, and
multimedia. The online documentation in HTML format gives you convenient
access to these detailed specifications. Still, it is not very easy to find what you need
unless you know exactly what to look for. In many cases it may be easier to look up
an example of how a particular type of object is used than to read about it in the API
spec file. In most cases you need only the most standard uses of classes and their
methods, and there are thousands of examples of these in JDK demos, books, online
tutorials, and other sources.

This is the approach our book has taken, too. While introducing Java' s fundamental
concepts and basic syntax and control structures, we have sneaked in a variety of
commonly used GUI methods and “widgets.” We have added some bells and
whistles here and there, just so you could seeg, if you cared to, how such things might
be done. This chapter summarizes what you have already seen and fills in some
gaps. Appendix D presents a synopsis and an index of the more commonly used GUI
components that appear in the code examplesin this book.

Knowing all the details of the latest GUI package still does not guarantee that the
GUI in your application will “work.” In addition to working the way you, the
programmer, intend, it must also be intuitive and convenient for the user. Designing
a good user interface is a matter of experience, good sense, trial and error, paying
attention to the software users, developing prototypes, and in some cases, relying on
more formal “human factors’ research. To become a good user interface designer,
one should gain experience with a wide range of applications, observe what works
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and what doesn’t, and absorb the latest designs from cyberspace. Note that, strictly
speaking, this skill may not be directly related to programming skills.

In this chapter we will discuss the “pluggable ook and feel” and a few basic Swing
components, some of their methods, and the events they generate. We will also get
familiar with four layout managers that help to arrange GUI components on the
application’s window.

16.2 Pluggable L ook and Feel

The phrase look and feel refers to the GUI aspect of a program: the appearance of
windows, menus, dialog boxes, toolbars, and other GUI components; feedback for
selected actions; navigation between screens; keyboard commands; sounds; and so
on. Each operating system has its own look and feel, used by the system GUI and by
built-in applications (such as Windows Explorer) as well as by other applications that
choose to emulate the system’s look and feel (such as Internet Explorer or Microsoft
Office). An operating system may allow users to customize some aspects of the ook
and fedl, for example, by selecting a color scheme or the appearance of file folders.

Software development tools available for a particular operating system help
programmers develop applications that emulate the system look and feel. A
programmer can, of course, opt for an entirely different look and feel for his
program, but, in general, it is not a good idea to surprise users. An unexpected
interface will make it more difficult to learn to use the program. So most programs
use standard GUI components. buttons, pull-down boxes, sliders, checkboxes, radio
buttons, and so on.

The look and fedl differs dightly from system to system. To alarge extent, thisisa
matter of marketing considerations and proprietary software issues among software
companies. Look and feel also evolves with time, but it follows the same general
trendsin different operating systems.

The look and feel issue poses a dilemma for Java developers. On one hand, Java
applications are supposed to be platform-independent, so they should look and feel
exactly the same on different computer systems. On the other hand, users of a
particular system are accustomed to the look and feel of that system and may be
reluctant to work with programs that don't fit the mold. Java's response to this
dilemmais pluggable ook and fedl (PLAF). The programmer or the user can choose
among several ook and feel configurations, including the standard Java look and feel
and a system-specific look and fedl.
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Support for PLAF is one of the features of the Swing package. Swing's Ul Manager
class has a static method that returns an array of installed PLAFs. For example:

U Manager . LookAndFeel I nfo[] plafs =
U Manager . get | nst al | edLookAndFeel s();
for (U Manager.LookAndFeel Info plaf : plafs)
Systemout. println(plaf.getd assNane());

The output under Windows might look like this:

j avax. swi ng. pl af . net al . Met al LookAndFeel

com sun. java. swi ng. pl af . noti f. MtifLookAndFeel

com sun. j ava. swi ng. pl af . wi ndows. W ndowsLookAndFeel

com sun. j ava. swi ng. pl af . wi ndows. W ndowsCl assi cLookAndFeel

“Meta” is the name of the system-independent (cross-platform) Java look and feel;
“Motif” is the look and feel typical for Unix and Linux systems; “Windows’ is the
system-specific look and feel under Windows.

Ul Manager provides static methods that return the names of the platform-
independent and system-specific PLAFs, respectively. For example:

System out . printl n(U Manager . get Cr ossPI at f or nLookAndFeel Cl assName() ) ;
System out . printl n(U Manager . get Syst enLookAndFeel C assNane());

The output under Windows will be:

j avax. swi ng. pl af . net al . Met al LookAndFeel
com sun. j ava. swi ng. pl af . wi ndows. W ndowsLookAndFeel

There are three ways to set the look and feel for your Java program.

1. Setting PLAF using the swi ng. properti es file

Thisis the most general way to affect how all Java programs look on your computer.
Theswi ng. properti es fileresidesinthe <j r eHore>\ | i b folder, where jreHome
means the root directory where the JRE (Java Run-time Environment) is installed
(C\Program Files\Java\jrel.5.0_06\1ib, for example). If the
swi ng. properties file does not exist, you can create one. To set the default
PLAF, add thedef aul t | af attributeto theswi ng. properti es file. For example:

swi ng. def aul t| af =com sun. j ava. swi ng. pl af . wi ndows. W ndowsLookAndFeel

Thiswill make all Java programs use the Windows LAF by default.
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2. Setting PLAF using a command-line switch

You can override the swi ng. properti es file setting by using a command line
switch when you run a Java application. For example:

C.\ Mywor k>j ava - Dswi ng. def aul t1 af =j avax. swi ng. pl af . net al . Met al LookAndFeel
My Pr og

If you are using an IDE, there is usually a way to add command-line options for
programs.

3. Setting PLAF in the program

The most definitive way to set a desired LAF is to do it within the code of your
program. This setting overrides both the swi ng. properti es file and the command
line option. To set LAF in the program, call the Ul Manager’s set LookAndFeel
method. For example:

String plaf Nane = Ul Manager. get Syst enLookAndFeel Cl assNane() ;
try

U Manager . set LookAndFeel ( pl af Nane) ;

catch (Exception ex)

{

Systemout.printin("*** " + plafNane + " PLAF not installed ***");

}

‘ If LAF isnot specified in the swi ng. properti es file, on the command-
I line, or in the program, then Java sets the cross-platform “Metal” look
\ and feel by default.

The “Metal” LAF looks quite close to the Windows XP “silver” style, but the
JFi | eChooser component looks too bland and is hard to get used to after fancier
Windows and Mac screens.

Y ou can find afew more details on setting look and feel in Sun’s Java tutorial [1].
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16.3 Basic Swing Componentsand
Their Events

Some of the more commonly used Swing components are:
* JlLabel — displaysanicon or aline of text
* JButt on — triggers an “action event” when pressed
* JToggl eBut t on and JCheckBox — toggle an option

e JConboBox and JRadi oButton — choose an option out of severa
possibilities
e JSlider — adjusts a setting

* JText Fi el d, JPasswor dFi el d, and JText Area — alow the user to enter
and display or edit a line of text, a password, or a multi-line fragment of text,
respectively

e JMenuBar , JMenu, JMenul t em— support pull-down menus.

Each of these GUI abjects is created using one of its constructors. For example, one
of JLabel 's constructors takes one String parameter — the line of text to be
displayed. Another constructor takes one | con parameter — an image to be
displayed. After an object is created, you can add or change its features by caling its
methods. For example, JLabel 'sset Text method can be used to change the line of
text it displays. A GUI object must be added to your application’s or applet’'s
“content pane” or to one of the other components. We'll discuss placement of GUI
components on windows and panelsin Section 16.4.

X3

%

® ®
0’0 0.0

Each GUI component (with the exception of JLabel and JPanel ) generates certain
types of events. Y our program can capture these events using an appropriate type of
event “listener,” an object of a class that implements a particular “Listener” interface.

Recall that a class can implement several interfaces, so the same object can serve as
severa types of listeners. For example:

public class Control Panel extends JPanel
i mpl ements ActionLi stener, Changeli stener, KeylLi stener
{

_—
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To capture events from a component, you need to add the appropriate type of listener
object to that component. For example, a JBut t on object generates “action” events.
These events can be captured by an Act i onLi st ener object (that is, an object of a
class that implements the Acti onLi st ener interface). The Acti onLi st ener

interface requires one method:

public void actionPerforned(ActionEvent e)

import java.awt.event.ActionLi stener;
import java.awt.event.Acti onEvent;

i mport javax.sw ng. JFrane;

i mport javax.sw ng. JPanel ;

i mport javax.sw ng. JButton;

public class Control Panel extends JPanel

{
private EasySound bells = new EasySound("bells.wav");
public Control Panel ()

JButton button = new JButton(" Play ");
butt on. addAct i onLi st ener (new Pl ayButt onLi stener());

add(button);
}
private class Pl ayButtonlListener

i mpl enents ActionLi stener

{

public void actionPerforned(ActionEvent e) Embedded

private class
bel I s. play();

}
public static void main(String[] args)
{

JFrame wi ndow = new JFrame("Acti onLi stener denp");

wi ndow. set Bounds(100, 100, 300, 100);

wi ndow. set Def aul t G oseOperati on(JFrane. EXI T_ON_CLOSE) ;
Control Panel panel = new Control Panel ();

wi ndow. get Cont ent Pane() . add( panel );

wi ndow. set Vi si bl e(true);

Figure16-1. An Acti onLi st ener implemented asan inner class
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To add an “action listener” to a button, you have to cal that button's
addActi onLi stener method. Figure16-1 gives an example. Here, the
Pl ayBut t onLi st ener class is embedded into Cont r ol Panel as a private inner
class. We have tried to avoid inner classes in this book, and we could have made
Pl ayBut t onLi st ener a separate public class instead. However, with many GUI
components and a separate listener class for each of them, the number of source files
would become quite large. Also, a listener may need access to fields in the class or
object that createsit (for example, bel | s in the Figure 16-1 example).

‘ When implementing an event listener, programmers often use a private
| inner class that has access to all the fields of the surrounding public
‘ class.

In simple cases, the object that creates a GUI component can also serve asits listener.
Then you can just use this as a parameter to the addActi onLi st ener (or
add<What ever >Li st ener ) method. For example:

public class Control Panel extends JPane
i mpl enents ActionLi st ener
{

private EasySound bells = new EasySound("bells.wav");
publ i c Control Panel ()
JButton button = new JButton(" Play ");

but t on. addAct i onLi st ener (thi s);
add(button);

}

public void actionPerforned(ActionEvent e)
bel l's. play();
}

The advantage of the latter approach is simpler code. The disadvantageisthat if your
object has created several buttons, then its act i onPer f or med method has to sort
them out and take different actions depending on which one was clicked. For
example:
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public void actionPerfornmed(Acti onEvent e)

JButton button = (JButton)e. getSource();
if (button == myButtonl)

< ... do one thing >
else if (button == nyButton2)
< ... do another thing >

}

‘I A listener for a particular component is an object, not a class.

The ShackBar program, for example (Section 9.9), creates three similar objects of the
Vendi ngMachi ne class, and each machine becomes the action listener for its own
buttons. Very convenient.

® 0/
0 0‘0 0'0

You do not have to capture every event from GUI components. With the exception
of JButton, an event signas that the state of the component has changed.
Sometimes you may prefer to retrieve the current state of the component later, when
you need it, not right at the moment when it changes. (For instance, you may not
care what options a user has chosen until he clicks “OK.”) All components provide
methods for getting state information from them. For example, JText Fi el d and
JText Ar ea have the get Text method, JConboBox has the get Sel ect edl t em
and get Sel ect edl ndex methods, and JCheckBox has the i sSel ect ed method.
In the Benchmarks program in Chapter 13, JConboBox's and JText Fi el d's events
are ignored while JButton’s events are captured and processed by an “action
listener.” Then the listener’s act i onPer f or med method retrieves the information
from the JConboBox and JText Fi el d components. For JButtons you pretty
much have to capture their events (unless it's just a clicking exercise), because a
button’ s state does not change after it is clicked.

A common error isto create a GUI object but forget to attach a listener
toit. Of course, then thereisnoway to captureitsevents.

7 ® R/
0.0 0.0 0.0

In a Java program, events are represented by objects of special types. Acti onEvent ,
It enEvent, KeyEvent , MouseEvent, and so on. If you do capture an event, the
event itself carries information that the listener’s method can use. You can find out
which component caused the event by calling the event’s get Sour ce method: it
returns an Obj ect , areference to the object that caused the event. You can cast this
returned Obj ect into whatever type of component this listener is processing events
for (see the example for JBut t on above).
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For action events you can also retrieve an “action command” by calling the event’'s
get Act i onConmand method. It returns a string associated with the component. By
default it returns the text written on the button or in a JText Fi el d component, but
you can set it yourself by calling your component’s set Act i onCommand method.
This may be useful, for instance, if the same button should trigger different actions at
different times (for example, “Go” / “ Stop”).

‘ The same component may gener ate different types of events captured by
I different types of listeners. Your program may choose to capture a
I certain type of events and ignore other types. Most components
‘ generate Act i onEvent sthat are captured by an action listener.

Appendix D summarizes the basic Sving components, their event listeners, and their
most commonly used constructors and methods. Most importantly, it gives
references to some examples of their use.

16.4 Layouts

Learning about GUI components is only half the trick. The second half is learning
how to place them on the screen.

‘I In AWT and Swing, GUI components are added to containers.

A container is an object of the Java class Cont ai ner. One container is the
JFranme’s “content pane” A reference to it can be obtained by calling the
get Cont ent Pane method. Other containers include boxes (objects of the Box
class) and panels (objects of the JPanel class). In fact, all Sving components have
Cont ai ner as an ancestor, so al of them are “containers.” But it is boxes and
panels to which other components are usually added. You can have nested
containers: boxes within boxes, boxes within panels, panels within boxes, and so on.

Repainting all the components in an application is a good opportunity to use
recursion; for each component, first its picture is repainted, then (recursively) al
components contained in it are repainted. Recursion is a perfect tool for dealing with
such nested structures.

Java applications try to be platform-independent and to some extent scalable. To
achieve this, Java gives up the possibility of precise placement of components based
on specified pixel coordinates. Instead, components are placed with the help of
“layout managers.” A layout manager implements a certain strategy for placing
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components. In this section we will consider four kinds of layout managers:
Fl owLayout , Gri dLayout, Bor der Layout and BoxLayout. (You can look up
other layouts in the Javatutoria [1] and the APl specs.) Each type of container has a
default layout manager, but you can choose a different one by calling the container’s
set Layout method. A layout manager is an object, and as such it must be created
before it can be used in a container. A typical idiom for setting a layout manager
may look likethis;

JPanel panel = new JPanel ();

panel . set Layout (new Fl owLayout ());
panel . add(...); /1 Add a conponent
< ... etc. >

‘ By default, the content pane uses Bor der Layout , a Box uses BoxLayout ,
‘ and a JPanel usesFl owLayout .

Let us consider these three plus G i dLayout , typically used with panels.

Flow L ayout

FI owLayout isthe most automatic and least precise of layout managers. It places
components in the order they are added, starting from the top row of the container
area and filling it as long as components fit, then starting a next row, and so on.
There isaway to center the components or left- or right-justify them. For example:

Cont ai ner ¢ = get Cont ent Pane();

Fl owLayout | ayout = new Fl owLayout ();
| ayout . set Al i gnment ( Fl omLayout . LEFT) ;
c.set Layout (1 ayout);

c.add(...); /1 Add a conponent

< ... etc. >

It is convenient to use Fl owLayout when you want to put together a little program
with a couple of GUI components quickly. A Fl owLayout manager spaces the rows
and the components within them in a reasonable way. We have used Fl owlayout

severa times (see Appendix D).

Grid Layout

Gi dLayout isthe opposite of Fl owLayout : it is the most rigidly controlled. The
grid occupies the whole area of the container, and all grid cells are the same size.
GidLayout’s constructor takes two parameters, the number of rows and the
number of columns in the grid. This constructor creates no gaps between the grid
cells. Another constructor takes the number of rows and the number of columns in
the grid plus two more parameters, the horizontal gap and the vertical gap between
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the grid cells (in pixels). Components are added starting from the upper-left corner
of the grid, filling the first row, then the next row, and so on. Thereis no way to skip
acell unless you put adummy object into it (for example, an empty panel). We have
used a Gri dLayout in the Benchmarks program in Chapter 13 and in the Puzze
program in Chapter 15.

Border Layout

Bor der Layout splits the container area into five regions (Figure 16-2) and lets you
add one component to each region. A border region can expand to reasonably fit the
component in that region. If necessary, you can set the size of the component by
calling itsset Pref err edSi ze method. When you add a component to a container
with a “border” layout, you have to specify explicitly which region it goes into. For
example:

Cont ai ner ¢ = get Cont ent Pane();
c. add(crapsTabl e, BorderLayout. CENTER);
c. add(control Panel, BorderLayout.SOUTH);

We have used Bor der Layout in many programs.

NORTH

WEST CENTER EAST

SOUTH

Figure 16-2. Theborder layout
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Box Layout

BoxLayout can be used with panels, but it is usually used with boxes, in which it is
the default layout. Y ou can create a Box container using a constructor with onei nt
parameter with the value BoxLayout . X_AXI S or BoxLayout . Y_AXI S. For some
reason, there are aso two static methods Box. cr eat eHori zont al Box() and
Box. creat eVerti cal Box() that return a reference to a new box, and it is
common to use them instead of the constructors. In general, the idiom for working
with boxes is different: it relies more on Box's static methods.

“Horizontal” and “vertical” boxes are not defined by their dimensions but rather by
how components are placed in them. In ahorizontal box, components are added |eft
to right. Stretchable components, such as panels, take the full height of the box. You
can also add a horizontal “strut,” an invisible spacer that inserts a fixed amount of
space between components. For example:

Box b = Box. createHorizontal Box();

b.add(...); [// add a conponent

b. add( Box. creat eHori zontal Strut (10)); // unused space, 10 pixels
b.add(...); [// add another conponent

< ... etc. >

In avertical box, components are added starting from the top and fill the whole width
if they can. For avertical box you can add a vertical “strut” If you add a horizontal
strut to a vertical box, it will set the minimum width of the box. We have used both
horizontal and vertical boxesin the Shack Bar program in Chapter 9.

16.5 Menus

Any respectable program has a menu bar with pull-down menus. If nothing else,
that’ s where the copyright message goes, under “Help / About...”

You can add a menu bar to a JAppl et or a JFr ame object, or any object of a class
derived from one of them. A menu bar is a JMenuBar class object; it is added by
calling the set JMenuBar method. You can add JMenu objects to your menu bar.
To JMenu objects you can add JMenultens, JRadi oButtonMenultens,
JCheckBoxMenul t ens, and more JMenus (submenus). You can split a menu into
groups by calling JMenu’s addSepar at or method. You can add “action listeners’
to JMenul t ens, checkboxes, and radio buttons. The code for al this is quite
straightforward but verbose and repetitive.  Visual development tools let
programmers design menus and other GUI components interactively, then generate
most of the Java code automatically. Still, you have to know what’s going on, and
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the best way to learn it is by working through an example. Sun’s How to Use Menus
tutorial [1] is a good starting point. It describes different types of components that
can go into menus and provides several smple examples.

16.6 Case Study and Lab: The Ramblecs Game

Figure 16-3 shows a snapshot from the Ramblecs game program. In this game, a
user navigates and rotates falling “letter cubes’ in such a way that the letters form
words in the bottom row. Run the program by clicking on the Ranbl ecs. j ar filein
JM Ch16\ Ranbl ecs. The help screen explains the rules.

< Ramblecs E]@

File Help

Time: | 02:43

Score: 035

Speed: &

[
000
000 Of==

Figure 16-3. The Ramblecs game

Figure 16-4 shows a class diagram for Ramblecs. The Let t er Cube class represents
a cube with 6 random letters assigned to its faces; one of the letters is designated as
the front letter. The cube can be rotated, so that each of the letters can take the front
position. (Rotation is logical in the array of six letters — it does not emulate cube
rotation in three dimensions.) Fal | i ngCube, a subclass of Let t er Cube, adds X, y
coordinates to the cube and a method to move it. The Ranbl ecsChar Mat ri x class
is similar to the Char Matri x class that you wrote for Chomp in Chapter 12; it
represents a 2-D array of characters. Two methods are specific to Ramblecs: one
makes and returns a string of characters in the bottom row; another shifts al the rows
down by one. The Ranbl ecsDi cti onary class holds a dictionary of 3-, 4-, and
5-letter words. You might recall that the source code for this class was generated
from a words file by a program in the Chapter 14 lab. We have added a method to
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the Ranbl ecsDi ctionary class that checks whether a given word is in the
dictionary with the help of Arrays. bi nar ySear ch.

i _] Ramblecs <>—<___ RamblecsMenu -->| RamblecsHelp

¥ —

[ o

(] | T T T TS T TS T s s s ss T ST 1

: : \4 v

1 . «interface»
N RamblecsKeyListener t--»| ControlPanel |-- ScoreDisplay
X o !

L [

! VvV

|

->| RamblecsDictionary —<> LetterPanel K>———

. v 9

RamblecsCharMatrix FallingCube — LetterCube

depends on
extends
—D

implements

---------- >

Figure 16-4. Classesin the Ramblecs program

The rest of the classes deal with graphics and GUI: this is a GUI-intensive
application. Ranbl ecs isthe main class; it creates a menu bar, a keyboard handler, a
control panel, a “letter panel” on which the cubes fall, and a dictionary.
Rambl ecsKeyLi st ener handles keyboard input. Cont r ol Panel holds the speed
dider and the “Go” button and also serves as the display for the elapsed time and
score. Letter Panel has methods for moving the falling cube and for drawing the
letter grid and the cube. Ranbl ecsHel p provides two static methods that display
help screens.

GUI implementation can be challenging in two ways. First, it is hard to know ahead
of time how things will look and feel in the program; you may need to do some
prototyping or rely on the trial-and-error approach. Second, Swing's strategies for
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laying out components are complex and not fully documented; again, you may need
to go through afew iterationsto get it right.

[l

g

% )
Your task in this lab is to fill in the blanks in the Ranbl ecs, Rarbl ecsMenu, and
Cont r ol Panel classes. We have intentionally left out the description of the GUI
components involved and how they work: we want you to explore Appendix D and

the Java APl documentation [1] and tutorials[1, 2]. There are aso hintsin the source
code comments.

1. The Ranbl ecs class:

Add code to mai n to set system-specific PLAF.

2. The Ranbl ecsMenu class:

Experiment with the executable program and write a constructor and event
handlers that work the same way. Note that the “Play Sound” menu item under
File / Preferences does not generate events. abool ean method soundEnabl ed
is provided instead. Sound should be enabled when the program is started. All
other menu items generate events that are captured by an Acti onLi st ener :
“New Game” calls gane’s newGanme method, “Exit” calls Syst em exi t, and
the Help menu items call Ranbl ecsHel p’s static methods showHel p and
showAbout , respectively.

3. TheContr ol Panel class:

This class represents the Ramblecs control panel. It contains three text fields
with respective labels, a speed dlider, and a “Go” button. Experiment with the
executable program to see how they work. Note that the “Go” button toggles
between “Go” and “Stop.” The time and score text fields are non-editable, but
the user can enter an integer in the speed field, and then the speed setting and
the speed dider are adjusted accordingly. Don't let the program crash if the
user input is invalid — instead, just set the field to the current speed dlider
setting.

Set up a project with the three classes that you have completed and Ranbl ecs. j ar,
and test the program thoroughly.


http://java.sun.com/j2se/1.5.0/docs/api/
http://java.sun.com/docs/books/tutorial/uiswing/components/index.html
http://java.sun.com/docs/books/tutorial/uiswing/layout/index.html
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16.7 Summary

The j avax. swi ng package supports platform-independent implementation of GUI
components and pluggable look and feel. The default cross-platform look and feel is
known as the “Meta” look and feel. However, a programmer can opt for a system-
specific look and feel (one that looks like Windows, or Mac OS, or UNIX Matif)
using Swing's pluggable look and feel feature.

Appendix D presents a synopsis of several Sving GUI components and an index of
their use in the case studies, |1abs, and exercises in this book.

Events generated by Swing components are captured by different event “listeners.”
An event listener is an object of a class that implements Acti onLi st ener,
It emLi st ener, ChangelLi st ener, or another “listener” interface. Listener classes
are often implemented as private inner classes. An event listener abject can be added
to a component by calling its addActi onLi stener, addltenListener, or
addChangelLi st ener method. The object that creates a component can also be its
event listener, in which case the parameter to the component’s
add<What ever >Li st ener method ist hi s.

Most components generate action events that can be captured by the
actionPerformed method of an action listener object. JToggl eButton,
JCheckBox, JRadi oButton, and JConmboBox components also generate “item
events’ that can be captured by the it entt at eChanged method of an “item
listener.” JSI i der components generate “change events’ that can be captured by
the st at eChanged method of aChangelLi st ener abject.

Swing components are added to containers with the help of layout managers. One
container is a content pane. To obtain areference toit, call JAppl et 'sor JFrame’s
get Cont ent Pane method. Its default layout manager has the Bor der Layout type.
Examples of other containers are boxes (objects of the Box class) and panels (objects
of the JPanel class). For boxes, the default layout manager type is BoxLayout ; for
panels, Fl owLayout . You can choose a different layout by calling the container’s
set Layout method.

In Fl owLayout , components are added in one row as long as they fit, then in the
next row, and so on. Components are reasonably spaced and can be centered
(default), right aligned, or left aligned. In Gri dLayout , components are placed on a
rectangular grid that covers the container’s area and has all cells of the same size.
You can specify horizontal and vertical gaps between the cells. Components are
added starting at the upper-left corner of the grid and filling the first row, then the
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next row, and so on. Bor der Layout can accommodate up to five components, one
for each of the five regions: north, south, east, west, and center. In BoxLayout,
components fill a horizontal or vertical box. In a horizontal box, components are
placed l€eft to right; in avertical box, components are placed top to bottom.

In al layouts, a component can be a panel or a box with its own components in it.
There is no easy uniform way of placing components in Java, and one has to resort to
a bag of tricksto get the layout right.

To add a menu bar (a JMenuBar object) to an applet or application, call its
set MenuBar method. You can add JMenu objects to the program’s menu bar and
JMenul t enrs, JCheckBoxMenul t ens, JRadi oButtonMenultens, or JMenus
(submenus) to any JMenu. You can split a menu into groups of items by calling
JMenu’s addSepar at or method. To make the menu work, add action listeners to
JMenul t ens, checkboxes, and radio buttons.

Q Exercises 4

The exercises for this chapter are in the book (Java Methods A and AB: Object-
Oriented Programming and Data Structures, AP Edition, ISBN 0-9727055-7-0,
Skylight Publishing, 2006 [1]).


http://www.skylit.com/
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