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Overview

In this tutorial, we will be building a Java application__& File slideshow Options Help
which will display a series of imagesin succession,  fii) () (i

similar to atraditional slideshow. We will create
custom image buttons and menu items that can be
used to control the image display sequence. Other
menu items will provide additional functionality
such as image selection and optional preferences.

| SlideShow =

Thistutorial isaimed at a broad audience, from
beginning programmers who have little or no Java
programming experience, to experienced
programmers who are interested in learning Java. .
Experience with other programming languages is not required, but IS useful because
certain elementary programming concepts are assumed. Familiarity with object-oriented
programming concepts and familiarity with the C programming language would be very
helpful in order to make full use of the information presented in this tutorial.
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What You Will Need For This Tutorial

There are several basic things that you will need in order to complete this tutorial:

« A PowerMacintosh Computer with 64 megabytes of RAM (96 recommended)
running MacOS 8.1 or later (8.6 recommended) and 20 megabytes of free hard
drive space;

« Macintosh Runtime for Java2.1.1 or later;

« MRJSDK 2.1 or later;

« A Javadevelopment environment. We recommend Metrowerks Code Warrior.
We will be using CodeWarrior 5 throughout this tutorial. More information is
available on Metrowerks” web site;

« Stuffit Expander 5.0 or later to decompress the source code, and files associated
with this tutorial. Stuffit Expander isfreely available from Aladdin Systems web

site; and
o Tutoria sources and files (availiable from the Apple ftp Site)

Thistutorial includes source files, preconfigured project files, resources, and text
clippings that allow you to follow along with the instructions with a minimum of hassle.
Y ou will need these filesin order to follow the steps outlined in these pages. Y ou may
download the tutorial files by following thislink. If you do not yet have these files,

please download them before proceeding to the next section.
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Setting Up the Project

Thistutorial uses a unique system that allows you to learn
the concepts presented in this lesson without struggling
with the frustration of coding errors caused by mistakesin
typing or formatting.

Asthe picture (right) shows, the sources are organized
logically in severa folders:

Finished Product - Thisfolder containsthe .jar file
(Java ARchive file where the application classes
and resources reside) and a pre-built version of the
application. Y ou may want to play around with the
application alittle to familiarize yourself with its
operation.

images - Thisfolder contains al of the image
resources (button images) used by the application.

SlideShowData - Thisfolder is used by
CodeWarrior to store project information and
temporary files. If thisfolder does not yet exist, it
will be created the first time you compile your
project, or change your project in some way.

SlideShow.mcp - The Metrowerks CodeWarrior
project file used by this tutorial. The project file
contains information about build settings, aswell as
aliases to the files used to build the application.

Sour ce Clippings - Thisfolder contains a number of
sub-folders which contain text clippings (or code
snippets) that will be inserted in the source code to
complete methods. We will discuss how these files
are used in more detail shortly.

O = Slidesh.. =E1H

Titems, 337.3 ME available

Marne

[» [} Finished Product

[ [ffi ifnages

[ [ SlideShowData
@ SlideShow.mep

[ [ffi Source Clippings

[ Iffi Sources [complete)
[ [ffi Sources [skeleton)

i
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« Sources (complete) - These are finished versions of
each sourcefile. These are provided for reference. If
you run into compile errors, you may compare your
version of the source files with these versions.

« Sources (skeleton) - Thisfolder contains all of the
“skeleton” source files for the application. The
skeleton file contains method declarations and
instructions and will be “fleshed out” into a
completed version of the source file aswe go
through the tutorial. We will discuss this procedure
shortly.

Now let’s open the project in CodeWarrior and examine it in detail. If you have
CodeWarrior 5, you may double-click directly on the project file “ SlideShow.mcp”. If
you have an older version of CodeWarrior, you will need to use
“SlideShow(CW4).mcp” instead.

63 slideShow.mep | - @ 8| When you open the project, your
project should look something like the
; . picture (left). We have organized the
4 avs Application 2| |/ ~ | B]|| project so that all of the sources are
¥] Fike [ Cote | Dota [ contained in agroup called Sour ces.
T e o v B Al of the image resources arein a
¥ E BackwardButton. java 0 o @| || group called images, and library files
[ ClaseBoxBution, Java o u] = .
S I Gkl Jiva . s o ||&einagroup caled Classes.
[ - . ] E ..
: E :'nageﬂﬁb.ﬁjaf E E | || Before we start examining the source
* B :aqmamrimr-jw- E E g code, we will examine the project
5 E latis bl i s o =l ||settings. Although this project is
¢ B RolloverButton java 0 o & || preconfigured for your convenience,
VLo s w o |[Wewill examine the pertinent settings
b 0 images o sem | ||that would need to be configured if you
w ¥ B Classes a o &= 1 were writing a Java application from
W B JoeCiasses.zip ] a =
¢ @) rRicusseszip o 0 @ scratch.
w [ Launchables 0 L ) ) ) )
[, StideStenw nia  nfs  =|=|| TO bring up the project settings dialog,
B0 files 0 &7 « | either click on the project settings

3=

button:;

or click on the Targets tab at the top of the window and then double-click on the line that

reads Java Application.
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O lava Application Settings

Target Settings Panels [E Target Settings
Target

Target Settings Target Mame: |Jwa application
dcress Paths

Build Extras Linker: | Java Linker
Rumti e Settinga )
File Mappings L Pre-linker: | Mone
Source Trees
Jawa Target
Language Setlings Oukput Directory:
Java Command Ling
Java Lanquage YPraject):

Chonse, .

FTP PostLinker
Java Machs Settings
Java Output
Jorv Dog
Editor
Cugtom Eesapeords
Dehugger
Dehugger Setfings -

| FactorySettings |  Hevert Panel

The settings dialog should look like the picture above. If it does not, click on the Tar get
Settingsitem in the left panel. Go to the edit field labeled Tar get Name, and change the
text to “SlideShow”. This specifies the name of the output file.

]

Post-linker: | bone

[+] Save project entries using relative paths

Make sure the Linker popup field reads “ Java Linker”. CodeWarrior supports many
different development languages, and Javais not the default, so we need to make sure
that we are using the Javatools to build and link our project.

The Pre-linker and Post-linker popup menus should be set to “none”.

Now click on the Java Tar get item in the |eft pane. Y our dialog should now look like
this:

O lava Application Settings S|
Target Settings Panels | [} Jawa Target
Target . _
Targe! Settings _ Target Type| Application %]
dccess Paths
Build Extras
Funtime Sattings —
File Mappings Main Class: |50i0e5how |
Source Trees
Javn Target Parameters I |
Language Settings : :
Java Commared Ling Working Directary:
bais | gmamaaa
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The Target Type popup menu has three possible values. “Library”, “Applet”, and
“Application”. Since our project is a stand-alone program, we choose “Application”. If
we wanted our program to livein an HTML fileinside of a browser, then we would
choose “Applet”. We would choose “Library” if we wanted to make afile that contained
some Java routines that we wanted to call from another source code base.

Make sure that the M ain Class text field contains the value “ SlideShow” . This specifies
that the mai n() routine of the application isinthe class SI i deShow (contained in
SlideShow.java).

Next, click on the Java Output item in the left panel. Y our dialog should look like this:

O lava Application Settings =]
E Target Settings Pamels [E Jawa Dutput
= Target ;

Target Settings Dutput Type: [ Jar File |
Acress Palhs -
Build Extras Hamne ISI ifeShow jar
R ounti e Settinga —
File Mappings dﬂnmpr:u Typs: | ZIF
Source Trees Generafe Manifeat
Java Targed Lresator: | MwIP

= Language Settings
Java Command Line
Java Language

= Limker

FTP PastLinker
Java Mool Sethings
Jarvy Ogtput

Java Doc |

Make sure that “Jar File’ is selected from the Output Type popup menu. Make sure that
the Name field contains the entry “ SlideShow.jar”. The jar format is a compressed
format (if you check the Compress checkbox) similar to the .zip file format. Itisa
storage or archive format that accommodates a virtua hierarchical file structure that may
contain both class files and resource files. Since our application has both of these file
types, we use this format so that we can place all of our classfiles and resourcesin a
singlefile on disk.

Now that we have completed these settings, click the Save button and close the window
by clicking on the close box in the upper left hand corner of the window.

Our application uses classes from the MRJToolkit, and aso classes from Sun’s built in
Java Class Libraries. These library filesare in our project in the classes folder:
MRJClasses.zip and JDK Classes.zip. If you are starting a project from scratch, or if you
do not have them in your project, you will need to add these files manually. To do so,
select Add Files from the Project menu. In the standard file dialog, navigate to your
MRJClasses folder (in the MRJ Libraries folder in the Extensions Folder of your active
System Folder) and add JDK Classes.zip and MRJClasses.zip to your project. Thisstep is
vital. If you do not add these classes, your project will not compile.

We can now start looking at how the files are organized. (Y ou may need to click on the
Filestab to get back to your list of files).
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Architecture of the SlideShow Application
The SlideShow project contains 11 source files:

1.

10.

11.

AboutDialog.java - contains the code for creating and displaying the application
about box, visible when the user selects About SlideShow from the Apple Menu.

Backwar dButton.java - based on Rol | over But t on, thisfile contains code for
behavior unique to the backwards button.

CloseBoxButton.java - based on Rol | over But t on, thisfile contains code for
behavior unique to the close box in the controller floating pal ette.

Controller.java - contains the code for creating, displaying, and handling events
associated with the controller floating pal ette and its associate buttons, the forward
button, backward button, play/pause button, and the close box button.

ForwardButton.java - based on Rol | over But t on, thisfile contains code for
behavior unique to the forward button.

I mageButton.java - the base class for all of the button objects, this source
implements common button behavior such as the ability to load and display
images in the button.

| mageNameFilter.java - this source file contains code for filtering non-image
files from the open file dialog.

Misc.java - contains miscellaneous routines for loading images.

PlayPauseButton.java - based on Rol | over But t on, thisfile contains code for
behavior unique to the play/pause button.

Rollover Button.java - based on | nageBut t on, thisfile contains code for
extending the | mageBut t on classto handle multiple image states in response to
user interaction.

SlideShow.java - the main application class, this file contains code for displaying
the slideshow window, creating and maintaining menu items, opening image files,
and responding to user interaction.

Asyou can see from this brief synopsis of the source files involved, there is quite a bit of
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functionality in such a“simple” application. In order to make thistutorial easier to
follow and understand, we have broken the implementation of these classes into separate
HTML files. Each HTML file contains a series of steps which explains the code that will
be added to the source skeleton in order to implement all of the necessary functionality
provided by the class.

[1 =[] AboutDialog = E1 5 Each source file in the project has afolder in the
Sour ce Clippings folder. For example, the first
file, AboutDialog.java, has a corresponding
folder called AboutDialog. Asthe picture left
illustrates, this folder contains a number of text

ditems, 336.5 ME available

Mame
AboutDialog ActionListener

AboutDislog Declare Controls clippings. These clippings will be dragged into
AbautDialog Dialog Setup the source file at predetermined locationsin
AboutDialog label 1 Setup order to “flesh out” a specific method or add
AboutDislog okButton Setup aaditional code.
AboutDialog ok Button_Clicked Each clipping is named in a manner that
AboutDialog Register Listeners summarizes the functionality of that particular
AhoutDialog s et Yisible || code snippet. For example, AboutDialog Setup
Py OB indicates that the code snippet is used to setup

the dialog. For clarity, all snippetswill start with
the name of the source file they belong to.

Throughout this tutorial, we will be specific about which source clipping should be used,
and where it should be placed in the code. When there is a section of code near an area
of code that needs an added text clipping, we will use the following format throughout
the tutorial:

/**

* This nmet hod does sonet hi ng
*/

void foo ( int x )

{

/1l comrent that tells the user which clipping to insert
/1l i.e., insert nyC ass foo

Note that the top areaisin alight blue gray color. This region contains the code
preceding the area where the clipping will be inserted.

The next areais alight yellow color. This shows the comment in the source that
indicates the clipping to be used. The specific clipping should be inserted on the line
immediately following this comment.
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=

ll-uh' H &
AboutDialog L s b 2=
items, 336, 7MB svaBabie L[ |H_ [ || d' | Path: | Aleph sUser tMichsel ):AboutDislog java <3
e import jowa.owt ] (=]
i HET import jonee.ae it event At i onEwvent; =
Eﬁhnumug.ﬁchmmlmu import jovwa.awt.event.fActionliztenery =
Ao L eclare Controls =
Eﬁnuumugﬂimnqﬁdup public cla=s=s AboutDialog extesds D6alod
3 S IDECLASE _CONTROLS
F il L JlIn=ert "AboutDialog Declare Contrals"
=] AboutDidog okButton Setup
=] AboulDisiog okButten_Cicked IEII.IIIII-'.“ Abouthialog{Frans porent, booleon modal )
E=] AboulDislog Register Listeners supariparant; modal ki
=] AboutDidog set Visible SAHI T_CONTROLS
Jroetting up the dicalog the woy we want it. | |
- A Insert "AboutDialog Dialog Setup® -
Lire: 46 [| 4 Jui] C
We recommend that you arrange your source window and the clipping window in the
Finder so that you can see both simultaneously. Thiswill facilitate dragging. See the
picture above for an example.
With the source window as the front most window, click on the clipping to be dragged
into the source file, and drag the file to the source window.
— - - >
AboutDialog L s b 2=
tems. 3367 MB svaBabie L[ |H_ [ || d' | Path: | Aleph sUser tMichsel ):AboutDislog java <3
AmE import jowa.owt #] =]
i HET import jonee.oe it event At i onEwvent; =
Eﬁhnumug.ﬁchmmlmu import jowa.awt.event.fActionliztenery =
. AhnubleE o 0 D erare Controls =
EMnumugDianﬁdup public cla==s AboutDialog extesds D6alod
3 S IDECLASE _CONTROLS
E M{'HWDQW-'JE” Sarup ..l.-ll|l mar k" AbautDi .-Il.ug Des lara Contrals"
=] AboutDedog okButton Setup | .m - ol
5] AboutDislog okBidton_Clicked E-UT: i - Frone parent, boolean modal )
=] AboutDidlog Register Listeners supar{parant,; modal k3
=] AboutDidog set Visible ZFIHI T_CONTROLS
Jroetting up the dicalog the woy we want it. =
- A lnsert "AboutDialog Dialog Setup® -
Line: 46 [] 4 Jui} |»

Y ou will see an I-Beam cursor indicating where the clipping will be placed (see picture
above). Make sure that you place the clipping precisely. Poor placement may result in
compile errors. Frequently, there will be a blank line immediately following the
comment where the clipping goes. Be careful to place the clipping before any trailing

closing brace character “}”.

In the tutorial file, a section will show the source after a successful drag operation. Make
sure that your source matches this block.
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/**

* This nmet hod does sonet hi ng
*/

void foo ( int x )

{

/1 comrent that tells the user which clipping to insert
/1l ie, insert nyd ass foo
Systemout.println( "x: " + x );

The top section (in light blue) is shows the contents of the skeleton file. The darker blue
area shows the contents of the newly added text clipping. This color scheme makes it
easy to see what code preexistsin the skeleton, and what code is added by the clipping.

Now that we have described the process of creating the complete source file using the
skeleton file and the clipping, let’ s start building the project!
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Step 1 - Building the About Box

The About Box isavery simple class that presents the user with information about the
application. Before we get started, locate the AboutDialog folder in the Source
Clippings folder. Open the AboutDialog folder, and position it so that the entire
contents are visible when you are in CodeWarrior. Y ou may wish to close other Finder
windows to avoid confusion.

Now open the AboutDialog.java skeleton file by double-clicking on the
AboutDialog.java item in the project window of CodeWarrior. Y our layout should ook
something like the image below:

Jroetting up the dialog the woy we want it.
- Fflnsert “"AboutD alog Dialog Satup”

AboutDialog L Abo lalog.iava : =
ltems. 336 7MB avaBabe b L {r_| B || o _| Path: |Aleph-sUcer #ichsel ) :AboutDislog javs <3
Mame import jowsa.awt ¥} E

aﬁbﬂumugktimlhtmu import jond.omt.event.ActionEwent, —
import jowa.awt.event.fActionliztenery =

v og D eclare Controls =

E=] ."-‘-.I:I utDislog Dislog Selup public class AboutDialog exters= Dialog —
o |

=} aboutDisloglabel 1 Sot / /DECLARE _CONTROLS

i Mwmug lkE:l.tt ‘;'; JlIn=ert "AboutDialog Declare Contrals"

= ou ogo L] up

E=] AboutDislog okBiflan_Clcked R ribeiitn g i et s, R aer) o

=] AboutDisogRegister Listaners supariparant, modal b

=] AboutDidog set Visible SAHI T_CONTROLS

Line: 46 | « Juil C
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Intro to Java Programming - Step 1

Now you are ready to start the source modifications in the section Building the About
Diaog.

Once you compl ete these steps, close the source file and clipping folder before
proceeding to the next section, Building the ImageButton.
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Building the About Dialog

Thisfile creates adialog which is made visible when the About...

user selectsthe About SlideShow... item from the Apple
Menu. Thisclassis a subclass of java.awt.Dialog, and

registers a listener to dismiss the dialog when the OK
button is pressed.

This is my coal Slide5Show Applicatom!

Thisfile has two methods. Thefirst is a constructor which
specifies the dialog size, position, creates the OK button and the label, and other properties. The

second istheset Vi si bl e( ) method which is called to change the state of the dialog’'s
visibility.

Steps to Follow
Step 1 - Declare the dialog controls

At the top of thefile, we import packages we will use in thisfile (in this case, for ssmplicity, we
import the entire java.awt package, and a couple classes we need for event handling), and
declare our about dialog class.

Importing packages and classes allows us to abbreviate class names later on in thefile. For
Instance, since we imported the entire java.awt package, when we make reference to classesin
that package we do not need to specify the fully qualified package name. Instead, we can ssmply
refer to the class by itsimmediate name. Thus, when we declareaj ava. awt . Label object,
we only need to specify | abel asthe class name. One might ask why not import all the
packages all the time so anything that might be needed would be available. Importing alot of
files lows down the compiler since it needs to search for each classreferred to in alargelist. So
then, why not import each class needed explicitly? This tends to make the top of the file
unsightly and unnecessarily complex. Deciding when to import an entire package versus a
collection of classes from a packageis ajudgement call. A good rule of thumb isif you are
importing four or more classes from one package, go ahead and import the package instead.

| nport java.aw . *;

| nport java.awt.event. Acti onEvent;

| nport java.awt.event. Acti onLi st ener;

public class About D al og extends D al og

{
/ | DECLARE_CONTROLS

/1 nsert "AboutD al og Declare Control s"

L ocate the AboutDialog Declare Controls clipping in the AboutDialog folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

| nport java.awt. *;

| nport java.awt.event. Acti onEvent;

| mport java.awt.event. Acti onLi stener;

public class About D al og extends D al og

{
/ | DECLARE_CONTROLS

/1 nsert "AboutD al og Declare Controls"
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Label | abel 1;
Butt on okButton;

We have now declared two variables. Thel abel 1 variable representsalabel component,
and the ok But t on variable represents a But t on component.

Back to top
Step 2 - Setting up the dialog

We now define the constructor for the About Di al og class. This constructor takes two
parameters, aFr anme object which isthe creator of the dialog, and a Boolean which specifies
whether the dialog is modal or not. We pass these parameters off to the superclass

(java.awt.Dialog) constructor so that we can take advantage of the default behavior of the dialog
class.

publ i ¢ About Di al og( Frane parent, Bool ean nodal)
{
super (parent, nodal);
/11 NI T_CONTROLS
//Setting up the dialog the way we want it.
//1nsert "AboutD al og D al og Set up”

Now we are ready to set up the dialog. Locate the AboutDialog Dialog Setup clipping in the
AboutDialog folder and drag it directly below the last line of code shown above. Y our code
should now look like this:

publ i c About D al og( Franme parent, Bool ean npdal)
{

super (parent, nodal);

/11Nl T_CONTROLS

//Setting up the dialog the way we want it.
//1nsert "AboutD al og D al og Set up”

G i dBagLayout gri dBaglLayout ;

gri dBagLayout = new Gi dBagLayout ( );

set Layout (gri dBagLayout ) ;

set Vi si bl e(fal se);

set Si ze(277, 100) ;

set Backgr ound( new Col or (15724527));
setTitle("About...");

set Resi zabl e(f al se);

The new dialog setup code createsanew G i dBagLayout layout manager. A layout manager
iIsaclassthat is responsible for the placement of objectsin acontainer. G i dBagLayout is
one of the most flexible layout managers, but its flexibility comes at the price of complexity.
For the purpose of thistutorial, we will not be examining G i dBagLayout indetail. Please
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see the JavaSoft web site for atutorial on GridBagL ayout.

Once the layout manager is created, set Vi si bl e(f al se) iscaledtoensurethedialogis
not initially visible. The dialog is set to the required size, alight gray background color is
specified, thetitle is specified, and the dialog is made non-resizable, as a matter of personal
preference.

Back to top
Step 3 - Setting up the label and placing it in the layout

Now that we have specified the basic properties of the dialog, we are ready to create the |abel
and define its characteristics.

setTitle("About...");

set Resi zabl e(f al se);

//Setting up labell and placing it in the |ayout
//lnsert "AboutD al og | abel 1 Set up”

L ocate the AboutDialog labell Setup clipping in the AboutDialog folder and drag it directly
below the last line of code shown above. Y our code should now ook like this:

setTitle("About...");
set Resi zabl e(f al se) ;

//Setting up labell and placing it in the | ayout

/1 nsert "AboutD al og | abel 1 Set up"

| abel 1 = new Label ("This is ny cool SIideShow
Appl i cation!", Label . CENTER) ;

G i dBagConstrai nts gbc;

gbc = new Gi dBagConstraints( );

gbc.gridx = 1;

gbc.gridy = 1;

gbc.fill = GidBagConstraints. NONE;

gbc.insets = new I nsets(0,0, 0, 0);

((GridBagLayout)get Layout( )).set Constraints(label 1, gbc);

add( | abel 1) ;

Thefirst stepisto createanew j ava. awt . Label object and assignittothel abel 1
variable we previously declared. We passthe Label constructor the text to display and specify
“Label .CENTER” asthe horizontal alignment. Thiswill cause the label to be drawn centered
within its bounds.

We now set up the GridBagConstraints and add the |abel to the dialog.

Back to top
Step 4 - Setting up the 10OKT button and placing it in the layout
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The next item to be added isthe ok But t on.

((GidBagLayout)get Layout( )).set Constraints(label 1, gbc);
add( | abel 1) ;

//Setting up okButton and placing it in the | ayout
[/l nsert "AboutD al og okButton Setup"

L ocate the AboutDialog okButton Setup clipping in the AboutDialog folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

((GidBagLayout) get Layout ( )).setConstraints(labell, gbc);
add( | abel 1) ;

//Setting up okButton and placing it in the | ayout
/1 nsert "AboutD al og okButton Setup"
okButton = new Button( );
okBut t on. set Label (" OK");
gbc = new Gi dBagConstraints( );
gbc. gridx = 1;
gbc. gri dy 2;
gbc.fill = GidBagConstrai nts. NONE;
gbc.insets = new Insets(0,0,0,0);
((GidBagLayout) get Layout ( )).set Constrai nts(okButton, gbc);
add( okBut t on) ;

Thefirst step isto create a new instance of class java.awt.Button and assign it to our
okBut t on variable we previously declared. We set the label of the button to "OK", and set up
the GridBagConstraints. L astly, we add the button to the dialog.

Back to top
Step 5 - Responding to button clicks from the okButton

Now that we have an OK button, we need to create a method that will respond to the button
press and hide the About Di al og. Skip down in the sourcefile past theset Vi si bl e( )
method.

Public void setVisibl e(Bool ean b)

{
/I Place the dialog in the Macintosh Alert Position

/1 nsert "AboutD al og set Vi si bl e"
}

/'l nnerclass for handling ActionEvents
//lnsert "AboutD al og ActionLi stener™

/I Respond to button clicked ActionEvents fromthe okButton
[/l nsert "AboutD al og okButton_C i cked"
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L ocate the AboutDialog okButton_Clicked clipping in the AboutDia og folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

public void setVisibl e(Bool ean b)

{
/1 Place the dialog in the Macintosh Alert Position

/1 nsert "AboutD al og set Vi si bl e"
}

/'l nnerclass for handling ActionEvents
[/l nsert "AboutD al og Acti onLi stener™

/ Respond to button clicked ActionEvents fromthe okButton
[/l nsert "AboutD al og okButton C i cked"

voi d okButton_dicked(Acti onEvent event)

{
}

set Vi si bl e(fal se);

Here we are creating a method that takes an action event parameter and does not return
anything. The Act i onEvent will be broadcast from the button when the button is clicked.
This method hidesthe dialog by calling set Vi si bl e( ) withf al se asthe parameter.

Back to top
Step 6 - Creating an inner class to handle action events

We havean okBut t on_Cl i cked( ) method that knows how to behave appropriately when
the “OK” Button is clicked. Now we need a mechanism that responds to the button press and
calls our method. When the Button is pressed, it generatesan Act i onEvent . We need to
create an inner class which will listen for this Act i onEvent and call our

okButton_Cl i cked( ) method to hide the dialog. Go back up in the source file to the
comment immediately following theset Vi si bl e( ) method.

Public void set Vi si bl e(Bool ean b)

{
/1 Place the dialog in the Maci ntosh Alert Position
/[l nsert "AboutD al og set Vi si bl e"

}

/[l nner class for handling ActionEvents

[/l nsert "AboutD al og Acti onLi stener™

L ocate the AboutDialog ActionListener clipping in the AboutDiaog folder and drag it directly
below the last line of code shown above. Y our code should now ook like this:
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public void setVisibl e(Bool ean b)

{
//Place the dialog in the Macintosh Alert Position

/1 nsert "AboutD al og setVisible"
}

/'l nnerclass for handling ActionEvents
[/l nsert "AboutD al og Acti onLi stener™

cl ass Action inplenments ActionListener

{
public void actionPerformed(Acti onEvent event)
{
okButton_C i cked(event);
}
}

This code may seem confusing at first, but it isreally quite straightforward. We want to respond
tothe Act i onEvent broadcast by the okBut t on object. Hence we create an inner class
called Act i on which implementsthe Act i onLi st ener interface. The Acti onLi st ener
interface definesasingleact i onPer f or med method which we implement in our class. By
implementing this method, we can respond to action performed events. Our

act i onPer f or med method simply calsour okBut t on_Cl i cked( ) method and passes
the received event as the parameter.

In anutshell, the Button keeps alist of Listeners who have registered with the Button that they
wish to be notified when an act i onPer f or med event occurs. When an

acti onPer f or med event occurs, the Button traversesitslist of Listeners and notifies each
one in turn that the event occurred. It subsequently calstheact i onPer f or med method of
each listener with anew Act i onEvent describing the details of the event.

For more information on event handling in JDK 1.1, see JavaSoft’s Event Handling Tutorial.

Back to top
Step 7 - Registering our action listener

We have created an inner class that respondsto Act i onEvent s by calling our
okButton_C i cked( ) method. Now we need to hook up our handler to the okBut t on.

Go up to the end of the code block we added in Step 4.

gbc.fill = GidBagConstraints. NONE;

gbc.insets = new I nsets(0,0,0,0);

((GidBagLayout ) get Layout( )).set Constrai nts(okButton, gbc);
add( okBut t on) ;

/ | REA STER LI STENERS

/I Regi stering our ActionListener with the okButton

/'l nsert "AboutD al og Regi ster Listeners"
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L ocate the AboutDialog Register Listeners clipping in the AboutDialog folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

gbc.fill = GidBagConstraints. NONE;

gbc.insets = new Insets(0,0,0,0);

((GidBaglLayout ) get Layout( )).set Constrai nts(okButton, gbc);
add( okBut t on) ;

/ | REA STER LI STENERS
/|l Regi stering our ActionListener with the okButton
/[l1nsert "AboutD al og Regi ster Listeners"

Action | Action = new Action( );
okBut t on. addAct i onLi st ener (|1 Acti on);

Registering our Act i onLi st ener isfairly straightforward. We create an instance of our
inner class, and call addAct i onLi st ener () from our button with our Act i on object asa
parameter. Basically, we are telling the button that we have a class (our Action class) that is
interested in receiving notification when Act i onEvent s occur. When the okBut t on is
clicked, it checksitslist of registered listeners, and sendsthe Act i on object an

Acti onEvent . TheAct i on object processes the ActionEvent and calls

okBut ton_cl i cked( ) which hidesthe window.

Back to top
Step 8 - Implementing setVisible( )

There is one task remaining that we need to accomplish for this class. We want to override
set Vi si bl e( ) sothat we can add centering behavior to our About Box.

/**
* Shows or hides the conponent dependi ng on the Bool ean flag b.
* @aramb if true, show the conponent; otherw se, hide the

* conponent.
* @ee java. awm . Conponent #i sVi si bl e

*/

public void setVisibl e(Bool ean b)

{
/I Place the dialog in the Macintosh Alert Position
/'l nsert "AboutDi al og set Vi si bl e"

}

L ocate the AboutDialog setVisible clipping in the AboutDialog folder and drag it directly
below the last line of code shown above in orange. Make sure that it precedes the closing brace
of the function. Y our code should now look like this:
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/**
* Shows or hides the conponent dependi ng on the Bool ean flag b.
* @aramb if true, show the conponent; otherw se, hide the
* conponent .
* (@bee java. awt . Conponent #i sVi si bl e

*/
public void setVisibl e(Bool ean b)
{
/I Place the dialog in the Macintosh Alert Position
/1 nsert "AboutD al og setVisible"
i1 f(b)
{
D mensi on bounds =
Tool ki t. get Defaul t Tool kit( ).getScreenSi ze( );
D mensi on abounds = getSi ze( );
set Locati on((bounds.w dth - abounds.wi dth) / 2,
(bounds. hei ght - abounds. height) / 3);
}
super. set Vi si bl e(b);
}

This code snippet uses basic math to determine the center of the screen. It iswithinani f ()
statement because we only want to do our computation if we are in the process of becoming
visible. The first thing we do is get the bounds (height and width) of the screen. We do thisviaa
utility class called the Toolkit. This classis part of the standard AWT.

Once we have the screen bounds, we get the size of the dialog and move the dialog so that it is
centered horizontally, and placed at 1/3 of the screen height.

This completes the source modifications for About.java.

Back to top
Summary

There are several important concepts to be learned from this source file. We learned how to
declare and initialize controls that appear in a dialog. We were introduced to event management
in Java and learned how to respond to a button click. We aso took a cursory look at layout
components in awindow, and learned how to register our event handlers. It is surprising how
much we learned just from a simple About box.

Now we are ready to return to our main tutorial file where we will prepare our project for the
next step, Building the ImageButton.
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Step 2 - Building the ImageButton

Thel mageBut t on classisthefirst of severa classes that implement the button
behavior used in al of our controls. Thisis the base class that contains basic behavior,
such as the ability to load and display images.

If you have not already done so, close the AboutDialog window in the Finder, and open
the ImageButton folder in the Sour ce Clippings folder. Y ou may need to resize and
reposition the window so that all of the clippings are visible. Now open the

I mageButton.java skeleton file by double-clicking on the corresponding file in the
project window of CodeWarrior. Y ou may need to rearrange your window so that you
can see the | mageButton clipping folder in the Finder.

Now you are ready to start the source modifications in the section Building the Image
Button.

Once you compl ete these steps, close the source file and clipping folder before
proceeding to Step 3.

Back to top

Step 3 - Building the RolloverButton

TheRol | over But t on class extendsthe | mageBut t on classto provide
multiple-state information within the button.

Aswe have done before, close the |mageButton folder and open the Rollover Button
Source Clipping folder. Open the Rollover Button.java from the Project window before
proceeding to the next set of stepsin the section Building the RolloverButton.
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Step 4 - Building the Forward Button

The For war dBut t on class extendsthe Rol | over But t on class. It customizesthe
behavior in that classin order to specify a unique set of images to be used for its display.

Before proceeding to the steps for the Forward Button, close any open source files, and
open the Forwar dButton.java source file and the Forwar dButton Source Clipping
folder in the Finder. Once again, you may need to resize or reposition your windows to
make optimal use of your screen real estate. Once this preparation is completed, proceed
to the steps in the section Building the Forward Button.

Back to top

Step 5 - Building the Backward Button

The Backwar dBut t on classisvery similar to the For war dBut t on class, except
that we specify a different series of image files.

Once again, close any open source files and open the Backwar dButton.java skeleton
file. Open the Backwar dButton Source Clipping folder in the Finder.

After completing this step, proceed to the steps in the section Building the Backward
Button.

Back to top

Step 6 - Building the Play/Pause Button

Whilerelated to the Backwar dBut t on and For war dBut t on, and also derived from
Rol | over But t on, the Pl ayPauseBut t on classisdightly more complex. Sinceit
IS atwo-state toggle button, it has some additional functionality to facilitate handing this
additional state.

Before proceeding to the steps for the Play/Pause Button, close any open source files,
and open the PlayPauseButton.java source file and the PlayPauseButton Source
Clipping folder in the Finder. Once again, you may need to resize or reposition your
windows to make optimal use of your screen real estate. Once this preparation is
completed, proceed to the steps in the section Building the Play/Pause Button.

Back to top
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Building the Image Button

Overview

Thel mageBut t on isthe base class that provides core functionality for all of the buttons used in the
controller.

Thel mageBut t on classisderived from

java.awt.Component (see diagram right). Component
It implements several methods that provide basic
functionality such as retrieving an image, setting an ImageButton
image, removing an image and painting itself. It handleMouzsefelease| ) handleRollovar()
getImage| ) handlaMouseFreassad| |+
also responds to MouseRel ease messages. setImage|}
addImaga{ )

This class declares two abstract methods, removeImage()
handl eRol | over ( ) and paint()
handl eMbusePr essed( ),whichare
implemented in the derived-class

Rol | over But t on. RolloverButtc
. . refreshImagel | initImages| |
The Rc_)l I over But t on classis r_espc_)nsblefor handleRollover()
swapping images when the button is clicked, and handleMousePressed )
when the mouse is hovering over the button. For handleMouseRelease()
more information on this class, see Building the r

Rollover Button.

ForwardButton, BackwardButton, etc
Thereisathird and final tier which consists of initImages(}

three classes that derive from Rol | over But t on:
For war dBut t on, Backwar dBut t on, and Pl ayPauseBut t on. These classes are extremely

simple and implement a single method that specifies which images to use for the button state. These
classes are explained in more detail later.

This hierarchy allows us to better group related functionality together with common behaviorsin the base
class and more specific behaviorsin the derived classes. This allows for a much cleaner and coherent
API, and demonstrates the power of object-oriented programming.

Steps to Follow

Back to top
Step 1 - Declaring the Data Members

Thel mageBut t on isan abstract class. That means that it cannot be directly instantiated. It specifies an
interface of methods that derived classes must override in order to implement its functionality.

We start by importing the necessary packages, the awt package, the event package, and
java.util.Hashtable.

The classis declared as a public, abstract class which derives from java.awt.Component.
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| nport java.aw . *;

| nport j ava.aw . event. *;

| nport java.util.Hashtabl e;

publ i c abstract class | mageButton extends Conponent
{

[/ Decl are data menbers

//1nsert "InmageButton data nenbers”

L ocate the ImageButton data members clipping in the ImageButton folder and drag it directly below
the last line of code shown above. Y our code should now look like this:

| nport java.aw.*;
| nport java.aw . event. *;
| nport java.util . Hashtabl e;

public abstract class | mageButton extends Conponent
{

/| Decl are data nenbers

//1nsert "InmageButton data nenbers”

prot ect ed Hasht abl e i mageHash

protected | mage i mge;

protected String i mnageNane;

prot ect ed Bool ean i sMouseDown = fal se;

prot ect ed Bool ean i sMousel nsi de = fal se;

protected String acti onCommand,

protected ActionListener actionListener = null;

We declare all of the data members as protected. This is because we do not want them to be accessible
except by derived classes. The first data member isi nageHash. We will use the hashtable to keep track
of the button images. We chose to use a hashtable because we wanted to be able to store an arbitrary
number of images and retrieve them by name. It is the responsibility of the derived class to swap images
based on state or user interaction.

The second member, i mage, referrersto the currently displayed image. The variablei mageNane isa
String representing the name of this image.

Next, we have some state information about the mouse. The membersi sMouseDown and
I sMbusel nsi de allow usto keep track of where the mouse is located so that we can perform rollover
actions correctly. These variables will primarily be used by the derived classes.

Thefinal two members, act i onConmmand and act i onLi st ener , are used for responding to user
interaction. We will examine thisin more detail in Step 3 and Step 10.

Back to top
Step 2 - Handling Mouse Events
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The main function of a button isto respond to user interaction such as a mouse press. In order to respond
correctly to the mouse, we need to write an inner class for handling mouse events.

Scroll down to the very bottom of the source file where it reads:

public void paint(Gaphics Q)
{

//Let the super class draw, then handl e drawi ng the current i mage.
//1nsert "InmageButton paint"

}

/'l nner class for handi ng nouse events.
/[/l1nsert "lnmageButton Muse Handl i ng"

L ocate the ImageButton Mouse Handling clipping in the ImageButton folder and drag it directly
below the last line of code shown above. Y our code should now look like this:

public void paint(G aphics Q)

{

//Let the super class draw, then handl e draw ng the current i nmage.
/1 nsert "InmageButton paint"

}

/'l nner class for handi ng nobuse events.
/llnsert "ImgeButton Myuse Handl i ng"

cl ass Mouse extends MouseAdapt er

{
public void nouseExited(MouseEvent event)
{
| mrageBut t on_MbuseExi t ed(event);
}
public void nouseEnt er ed( MouseEvent event)
{
| mrageBut t on_MbuseEnt er ed( event) ;
}
public void nouseRel eased( MouseEvent event)
{
| mageBut t on_MouseRel eased( event);
}
public void nousePressed( MouseEvent event)
{
| mageBut t on_MousePr essed(event) ;
}
}

protected void | nageButton_MusePressed( MouseEvent event)
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{

| sMouseDown = true;
handl eMousePressed( );

}

protected void | nageButton_MuseRel eased( MouseEvent event)

{

| sMouseDown = fal se;
handl eMbuseRel ease(i sMousel nsi de) ;

}

protected void | mageButton_MuseEnt ered( MouseEvent event)

{

| sSMbusel nsi de = true;
handl eRol | over (i sMousel nsi de, i sMouseDown) ;

}

protected void | nageButton_ MuseExited( MouseEvent event)

{

| sMousel nside = fal se;
handl eRol | over (i sMousel nsi de, i sMouseDown) ;

Wow! That'salot of code. Don’'t worry. It is pretty straightforward. Let’slook at it in more manageable
sections.

First we declare a subclass of MouseAdapt er called Mouse.
cl ass Mouse extends MouseAdapter {

MouseAdapt er, in the java.awt.event package, is an abstract class that is provided as a convenience
for easily creating listeners. Here, we override the class and implement the methods we are interested in:
nmouseEnt er ed, nouseExi t ed, nousePr essed, and nouseRel eased. These methods will be
called when a certain type of MouseEvent occurs. When the user moves the mouse over the

| mageBut t on, thenobuseEnt er ed( ) routinewill be called. When the user moves the mouse
outside of thel mageBut t on, thenouseExi t ed( ) routinewill be called. Similarly,
nmousePressed( ) andnouseRel eased( ) arecalled when the mouse button is pressed and
when the mouse button is rel eased, respectively.

public void nouseExited(MuseEvent event)

{

}

Each of these methods is defined in asimilar fashion. The event that isreceived is passed off to a
subordinate function. Thisis done for convenience. It makes the secondary method easier to override
sinceit is not located inside the inner class.

| mageBut t on_MouseExi t ed(event) ;

Thel mageBut t on_MousePr essed( ) methodisvery simple:
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protected void | mageButton_MusePressed( MouseEvent event)

{

| sMouseDown = true;
handl eMbusePr essed( );

}

It sets the isMouseDown data member to true and callshandl eVMbusePr essed( ). Remember that
handl eMbusePr essed( ) isdefinedinthis class as an abstract method and is overridden in
RolloverButton. Thus, when the mouse button is pressed, it calls the method in the Rol | over But t on
that provides the implementation. As aresult, we handle the event in our low-level class, but respond to
the user in our derived class.

| mageBut t on_MuseRel eased( ),| nageButton_ MuseEntered( ),and

| mageBut t on_MouseExi t ed( ) arevery similar. They pass state information to the derived class
viathe abstract methods that are defined in the derived class. | nageButt on_MouseRel eased( )
Isan exceptionin that it callshandl eMouseRel ease( ), whichisthe only non-abstract mouse
handling routine. We will look at this method in more detail in Step 4.

Now it istime to go back up to the top of the file and look at the constructor where we register our
listener we just created.

Next page
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Step 3 - Registering the Action Listener

Now that we have methods that can respond to mouse events, we need to register our
listener with the | nageBut t on class. Thisis done in the constructor.

public | mageButton( )

{
/ | REG STER_LI STENERS

/l1nsert "lInmageButton register |istener

L ocate the ImageButton register listener clipping in the ImageButton folder and drag
it directly below the last line of code shown above. Y our code should now ook like this:

public | mageButton( )

{
/ | REG STER_LI STENERS

/llnsert "ImgeButton register |istener

Mouse aMouse = new Muse( );
t hi s. addMbuselLi st ener (aMouse) ;

First, we create a new instance of our Mouse inner class we defined in Step 2. Secondly,
we register the Mouse classas alistener for the | mageBut t on. Now, when the user
performs any mouse movement relating to the | mageBut t on, the Mouse classwill be
called to respond to the generated event.

To complete our constructor, we have some additional initialization to perform:

Mouse aMouse = new Mouse( );

t hi s. addMbuselLi st ener (aMbuse) ;
/llnitialize state informtion
/llnsert "lmageButton init state"

L ocate the ImageButton init state clipping in the ImageButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:
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Mouse aMouse = new Mouse( );
t hi s. addMbuselLi st ener (aMbuse) ;

/llnitialize state informtion
//1nsert "lInmageButton init state"

| mmgeHash = new Hashtabl e( );

acti onCommand = "I mageButton Action”;

We allocate a new hashtable to contain the button images, and then we initialize our
action command string. The action command string will allow objects which receive the
action event from our button to determine the source of the message.

Back to top
Step 4 - Handling MouseReleased Messages

We have defined our inner class that handles mouse events and registers that classas a
nmouseli st ener for the button. Now it istime to start implementing the methods.

/**

* Gets called when the nouse button is pressed on this button.
* @aramishMuselnside, if true, the nouse is |ocated inside
* the button area, if false the nouse is outside the button
*area.

*/

protected voi d handl eMbuseRel ease( Bool ean i sMbusel nsi de)

{

//Handl e firing an ActionEvent to our listeners if the
/I nouse was rel eased inside the button.
//lnsert "lImageButton handl eMbuseRel eased”

Asyou can see from the JavaDoc, the handl eMouseRel ease( ) method gets called
when the user presses the mouse button on this button and then releases it. We explored
the mechanism for propagating this message in Step 2. We take a Boolean parameter that
lets us know if the mouse was inside the button when it was rel eased.

L ocate the ImageButton handleMouseReleased clipping in the ImageButton folder
and drag it directly below the last line of code shown above. Y our code should now look
like this:
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/ * *
* Gets called when the nouse button is pressed on this button.
* @aramishMuselnside, if true, the nouse is |located inside
* the button area, if false the nouse is outside the button
* area.
*/
protected voi d handl eMbuseRel ease( Bool ean i shMbusel nsi de)
{
//Handl e firing an ActionEvent to our listeners if the
/Il mouse was rel eased inside the button.
/llnsert "ImageButton handl eMbuseRel eased”
i f (isMouselnside)
fireActionEvent ( );

We check to see if the mouse was still inside the button when it was released. The
Booleani sMbusel nsi de ispassed tousby | mageBut t on_MouseRel eased( )
from Step 2. If the mouse is not inside, we don’t do anything. Otherwise, we call
fireActionEvent ( ), which creates anew action event and notifies any registered
listeners of the event. We will talk about this function in more detail in Step 10. For
now, it is only important to know that this function will notify other slideshow
components that the button has been pressed so that they have a chance to respond to
this action.

Back to top
Step 5 - Implementing addimage( )

Skipping down past the abstract declarations of handl eRol | over ( ) and
handl eMousePr essed( ), which areimplementedin Rol | over But t on, we
come to the declaration of add| mage:

/**

* Adds an image to the button.

* @araminmgePath, the | ocation of the inmage resource to use.
This path is relative to the location of this class file.
@par am i mageNane, the nanme used to identify the inmage for
| ater use in this button.

@ee #renovel mage

/

public void addl nage(String i magePath, String i mgeNane)

{

* % ok Kk

//Handl e storing the information in our internal data
/] structure.
//1nsert "InmageButton addl nage"
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Addi mage is used to add an image to the button’ s list of usable images. It takes an

I magePat h asastring which is alocation and name of the image file to userelative to
the application resources, and a string that specifies the name of the image. Thisis not
the filename. It is used to internally refer to that particular image.

L ocate the ImageButton addimage clipping in the ImageButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

/**

* Adds an image to the button.
* @aram i nmagePath, the | ocation of the inmge resource to use.
* This path is relative to the location of this class file.
* @aram i nageNanme, the nane used to identify the inmage for
* |ater use in this button.
* @ee #renovel mage
*/
public void addl mage(String i magePath, String i mageNane)
{
// Handl e storing the information in our internal data
/] structure.
//1nsert "I mgeButton addl nage"
I f (inmageNane !'= null && !'inmageNane. equal s(""))
{
| rage newl nage = M sc. | oadl mage(i magePath, this, true);
if (newimage !'= null)

{
}

I mgeHash. put (i mageNane, new nage) ;

This method checksthei mageNamne to make sure that it is neither null, nor empty.
Since we are going to store the image in a hashtable and use the name as a key, the name
must not be null and it must be non-empty. If thei mageNane does not meet these
criteria, we exit the function (drop out of thei f statement). Otherwise, we load the
Image using a supplementary routine from the M sc class and storeit in atemporary
variable. The M sc class has a single routine that loads images and does error handling.
Its function is outside the scope of thistutorial, but we felt it was important to include a
reasonably robust mechanism for loading resources that you may use in your own
projects.

If the image was loaded successfully (i.e., the image loaded is not null), we add the item
to our hashtable, using the image name as the key and the image as the data. What isa
hashtable? A hashtable is a data structure that allows you to store datain several storage
dlotsretrievable by akey. The key is used to determine which slot the item is stored in. It
isavery fast and efficient storage mechanism which is built-in to java.
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Now that we have a mechanism for adding images to our pool of button images, we need
to be able to remove them.

Back to top
Step 6 - Implementing removelmage( )

Ther enovel mage function can be used to remove unwanted images from the button
image pool, or for cleanup purposes.

/**

* Renoves an inmage fromthe button

* @aram i nmageNane, the identifying name of the imge to renove.
* @ee #addl mage

*/

public void renovel mage(String i nageNane)

{

/I Handl e renoving the image fromour internal data
/| structure.

//1nsert "InmageButton renovel mage"

This method only takes a string as a parameter. It takesthei nageNane, looksit upin
the hashtable, and deletesthe item if it isfound.

L ocate the ImageButton removelmage clipping in the ImageButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

/**

* Renoves an inmage fromthe button
* @aram i nageNane, the identifying name of the imge to renove.
* @ee #addl nage
*/
public void renovel mage(String i mageNane)
{
/I Handl e renoving the image fromour internal data
/I structure.

//1nsert "InmageButton renovel nage"
if (inmageNane !'= null && !imageNane. equal s(""))

{
}

I mageHash. r enove(i mageNane) ;
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The body of this method isfairly simple. We check to see if the name passed to the
function is non-empty and non-null, and then call r enove from the hashtable with the
Image name as the parameter. Now it'stimeto look at set | mage( ).

Back to top
Step 7 - Implementing setimage( )

Theroutineset | mage( ) isusedto change the image displayed in the button to a
specific image that has been added to the collection of button images.

/**

* Sets the image for the button to use as its current inmage.
* @aram i mageNane, the identifying nane of the image to use.
*/
public void setlnmage(String i mageNane)
{
// Handl e | ocating the image in our internal data structure,
//setting it as the current inmage, and repainting the
/ [ but t on.
/Il nsert "I nmageButton setl nage"

L ocate the ImageButton setimage clipping in the ImageButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

//**
* Sets the image for the button to use as its current inage.
* @aram i nageNane, the identifying name of the imge to use.
*/
public void setlnmage(String i nageNane)
{
/I Handl e | ocating the image in our internal data structure,
//setting it as the current inmge, and repainting the
/ [ but t on.

//1nsert "I nmageButton setl nage”
if (imageNane != null &% !imageNane. equal s(""))

{
| mage tenp = (1 nmage)i nageHash. get (i mageNane) ;
if (tenmp !'= null)
{
i mage = tenp;
thi s. i mageNane = i nageNane;
repaint( );
}
}



Building the Image Button Part 2

Set | mage( ) seemsalittle more difficult on the surface thanr enovel mage( ),
but it isreally not. We check to make sure that the image name is neither null nor empty,
and then retrieve the current image from the hashtable, storing it in the temporary
variable temp. After checking to make sure that the retrieved image is not null, we set
our image data member to the retrieved image. At first glance, this may seem strange.
Why are we using atemporary variable in the first place? Why couldn’t we write:

I mage = (| nmage)i nmageHash. get (i mageNane) ;

and then check to seeif image is null? Well then if the image we were loading did not
exist, we would have no idea what the image variable previously contained, and our
current image would be null. Thiswould be a bad idea. So we retrieve the image into a
temporary variable, and then if it isvalid, set the current image variable to the
temporary. Then we store the image name:

t hi s. i mageNane = i nageNane;

What'sup with thet hi s. i mageNane? Wsell, you may note that the parameter of this
routineiscalled i mageNane. Since we want to set the value of the | mageBut t on
datamember i nageNane to the local routine parameter imageName, we use

t hi s. i mageNane to specify class scope for the variable instead of local scope.

Last but not least, we call r epai nt (), ajavaawt.Component method that redraws

the image button and displays our new image. Whew! Now it’stime for the trivial
get | mge( ) method.

Back to top
Step 8 - Implementing getimage( )

This method quite simply returns the name of the current image.

/**

* CGets the nane of the image currently in use.
* @eturn The identifying nane of the inage being used.
*/
public String getlmage( )
{
// Return the current inmage nane.
/l1nsert "I nmageButton getl nage"

L ocate the ImageButton getimage clipping in the ImageButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:
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/**
* Gets the nane of the image currently in use.
* @eturn The identifying nanme of the image being used.
*/
public String getlmage( )
{
// Return the current inage nane.
/1 nsert "I nmageButton getl nage"

return i mageNane;

It really doesn’t get much easier than this. We simply return our current image name
stored in the image button data member i nrageNane. Next isthe very similar function
get | mageQhj ect ( ).

Back to top
Step 9 - Implementing getimageObject( )

This method returns the actual image object associated with the current button image,
not just the name.

/**

* Gets the actual Image Qbject which is currently bei ng used.
* @eturn The java.awt.|l mge currently in use.
*/
public I nmage getl mageQCbj ect( )
{
// Return the current inage object.
//1nsert "InmageButton getl nmagebject™

L ocate the ImageButton getimageObject clipping in the ImageButton folder and drag
it directly below the last line of code shown above. Y our code should now look like this:

/**

* Gets the actual |nmage Cbject which is currently being used.
* @eturn The java.awt.lnmage currently in use.
*/
public I mage getl mageQbj ect( )
{
// Return the current inage object.
//1nsert "InmageButton getl nmagebject™

return inage;
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}

This should come as no surprise. We simply return our current image stored in our
Image data member of | mageBut t on. Now that we can add, remove, set and get
button images, it is time to implement some routines for responding to button actions.

Back to top
Step 10 - Handling Action Events

Aswe recall from Step 2 and Step 3, there isavery specific chain of events that occur

when the user clicks on the button. The first thing that happensis our MouseHandl er
inner class gets called along with the appropriate MouseEvent . In the case of amouse
click, our rousePr essed( ) routine gets caled followed by nouseRel eased(

) . If the mouse is still inside of the button when it is released, we call
fireActionEvent ( ). Thissends messagesto other components (that are
registered as listeners for the button) to notify them that the button was activated.

public | mage getl mgeQbject( )

{
// Return the current inmage object.
//1nsert "InmageButton getl nageObj ect™
return i mage;

}

// Routines for handling ActionLi stener managenent.
//1nsert "lmageButton Action Managenent"

Let’slook at the mechanism for action management. L ocate the ImageButton Action
Management clipping in the ImageButton folder and drag it directly below the last line
of code shown above. Y our code should now look like this:

/I Routines for handling ActionListener nmanagenent.
//1nsert "ImgeButton Action Managenent"
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| **

* Sets the command nanme of the action event fired by this

* button.

* @aram command The nanme of the action event conmand fired
* by this button

*/
public void setActi onCommand(String comrand)
{
acti onCommand = command;
}
/**

* Returns the command nane of the action event fired by this
* button.
* @eturn the action conmand nane

*/
public String getActi onCommand( )
{
return acti onConmand;
}
/**

* Adds the specified action |istener to receive action events
* fromthis button.
* @aram| the action |istener

*/
public voi d addActi onLi stener (ActionLi stener 1)
{
actionLi stener = AWIEvent Mul ti cast er. add(acti onLi stener, 1);
}
/**

* Renpves the specified action listener so it no |onger receives
* action events fromthis button.
* @aram| the action |istener
*/
public void renoveActi onLi stener (ActionLi stener |)
{
actionLi stener = AWIEvent Mul ti caster. renove(
actionLi stener, 1);

}

/**
* Fire an action event to the |isteners.
i
protected void fireActi onEvent( )

{



Building the Image Button Part 2
if (actionListener !'= null)
actionLi stener. acti onPerfornmed(new Acti onEvent (thi s,
Acti onEvent . ACTI ON_PERFORMED, acti onCommand));

These methods encapsul ate a mechanism for broadcasting notification that our button
was pressed. This notification takes place in the form of an action event. Let’slook at
these functions one at atime.

public void setActi onComrand(String comand)

{
}

acti onCommand = conmmand;

When an Act i onEvent issent, it contains astring called an action command. This
command gives the receiver additional information about what the command is. This
routine is used to define the current action command to be sent out by the button. The
code simply caches the action command to our data member.

public String getActi onCommand( )
{

}

This routine retrieves the current action command by returning the contents of our
act i onCommand data member.

return acti onComrmand;

public void addActi onLi stener (ActionLi stener |)

{
}

actionLi stener = AWIEvent Mul ti caster. add(acti onLi stener, |);

Thisroutine allowsLi st ener objectsinterested in receiving Act i onEvent s from
this button to register themselves with the button.

public void renpoveActi onLi stener (ActionListener |)

{
}

actionLi stener = AWTEvent Mul ti caster.renove( actionListener, |);

This alows previoudly interested Listenersto tell the button they no longer need to be
notified when an Act i onEvent isgenerated by this button.
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protected void fireActionEvent( )

{
I f (actionListener !'= null)
actionLi stener. acti onPerf or med( new
Acti onEvent (thi s,
Acti onEvent. ACTI ON_PERFORMED, acti onCommand));
}

Thiscalstheact i onPer f or ned method of all the registered listeners with a new
action event describing the details of the event, effectively broadcasting the action event
to all interested Listeners.

Now it'stimeto implement get Pref erredSi ze( ).

Back to top
Step 11 - Implementing getPreferredSize()

Because our button selects images from an image pool, we don’t know at design time
how big to make the button. Thus, we implement aget Pr ef er r edSi ze method.
This method will be called by the layout manager of our container in order to calculate
the button size. We need to return a size based on the size of the image we are using.

/**

* Returns the preferred size of this conponent.
* @ee #getM ni nunti ze
* @ee Layout Manager

*/

public D nmension getPreferredSi ze( )

{
/11T the current inmage is not null, then return the size of
/1 the i mage.
/11T it is null, defer to the super cl ass.

//1nsert "I nmageButton getPreferredSi ze"

We are overriding the get Pr ef erredSi ze( ) method from java.awt.Component. It
returnsaDi mensi on object which specifies the preferred height and width of our
button. L ocate the ImageButton getPreferredSize clipping in the ImageButton folder
and drag it directly below the last line of code shown above. Y our code should now ook
like this:
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/**
* Returns the preferred size of this conponent.
* @ee #get M ni munti ze
* @ee Layout Manager
*/
publ i c Di nension getPreferredSi ze( )
{
//1f the current inage is not null, then return the size of
//the image. If it is null, defer to the super cl ass.
/llnsert "I nmgeButton getPreferredSi ze"
if (image !'= null)
return new D nension(i mage. getWdth(this),
i mage. get Hei ght (thi s));

return super.getPreferredSi ze( );

We want to return the size of our current image as the preferred size of the button. The
first thing we do is check to seeif theimageisnull. If itis, we call

get Pref erredSi ze( ) from our superclass so that we can use the default
component behavior. Otherwise, we return anew Di nensi on object that we create
using the height and width of our image object.

We are almost finished with this class. The only thing that remains is drawing our
button. Thisisdonein the pai nt method.
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Step 12 - Implementing paint( )

Pai nt ( ) istheroutine that gets called to draw our object on the screen.

/**

* Paints the conponent. This nethod is called when the contents
* of the conponent should be painted in response to the

* conponent first being shown or damage needi ng repair. The

* clip rectangle in the Graphics paraneter wll be set to the

* area which needs to be painted.

* @aramg the specified Gaphics w ndow

* @ee #update

*

~

public void paint(G aphics Q)

{
//Let the super class draw, then handl e drawi ng the current
/1'i mage.
//1nsert "InmageButton paint"
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Asyou can see from the JavaDoc, the pai nt ( ) method is called when the contents of
the component needs to be drawn due to invalidation of the component or arequest for
an update. The Graphics parameter g is the graphics context the object needs to be
drawn in. Locate the ImageButton paint clipping in the ImageButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

*

Pai nts the conponent. This nethod is called when the contents
of the conponent should be painted in response to the
conmponent first being shown or damage needing repair. The
clip rectangle in the G aphics paraneter will be set to the
area whi ch needs to be painted.

@raram g the specified G aphics w ndow

@ee #update

* % F X F  * X X F

~~

public void paint(G aphics Q)
{
//Let the super class draw, then handle drawi ng the current
/1'i mage.
//1nsert "ImgeButton paint"
super. pai nt(Qg);

If (image !'= null)
g. drawl mage(i mage, 0, O, this);

First, we call the pai nt method of our base class to insure that any preparatory imaging
occurs. Then we check to seeif theimageisnul | . If it isnot, we draw the current
image starting at location O, 0. This means that we draw the image so that the top left
corner is 0 pixels from the top of the button bounds, O pixels from the left of the button
bounds, and we use the default image dimensions. That’s all thereisto it!

Back to top
Summary

In review, we set up our class to be derived from Conponent . Thisalows usto inherit
some basic functionality such as being able to draw to the screen, having a bounds, etc.
We set up an interface that derived classes will implement to do things like respond to
action events. We set up aMouseli st ener and registered it with our button so that
we can respond to mouse events such as MousePr essed, MbuseRel eased,
MouseEnt er ed, and MbuseExi t ed. We wrote an inner class to send action events
so that our derived classes can respond appropriately to user interaction, and we laid
some groundwork for our derived classes such as several image routines for getting,
setting, adding and removing images. We wrote apr ef er r edSi ze method so we can
tell layout managers how big we want to be, and we added a paint method so that we
could draw ourselves.
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That may seem like alot of work, but alot of it isto smplify the creation of our derived
classes which for the most part are much more simple than this class. We have

implemented the core functionality for our button, and the road is now much easier from
here.

Now we are ready to go back to our main tutorial file and prepare for the next step,
Building the Rollover button.

Previous Page
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File: RolloverButton.java
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Building the Rollover Button
Overview

1) Declaring the Data M embers

2) Initializing the Rollover Button

3) Implementing refreshimage( )

4) | mplementing handleM ousePressed(
)

5) Implementing handleM ouseRel eased(
)

6) |mplementing handleRollover( )
Summary

Overview

The Rol | over But t on isthe second tier of a series of classes that encapsulates the
functionality of buttons for the slide show controller. Asthe image below demonstrates, this
classisderived from | mageBut t on.

Whilethe | mageBut t on class contains Component

basic functionality such as MouseEvent

handling and methods to handle images

and paint the component (see Building the ImageButton

|maqe BUttOﬂ), it defines severa abstract ham:llei!ﬂlt:-uel.eﬁel eagel ) handleRollower | )
methods that are implemented in this class. 3232233 ;: B L
These methods are handl eRol | over ( addImage( )

) and handl eMbusePressed( ). ;:Ti"::ﬂ’"“‘g"“

This class implements these methods in

order to provide rollover functionality; i.e.,

when the user hovers over abutton, the 2allaverE N

image changes. When the user clicks on . -

the button, the image changesto a orienm Lot iaittuages()
depressed button state. The state returns to handleMousePressed| )

normal when the user leaves the button. handleMouseRrelease()

This class also defines a single abstract

function calledi ni t | mages( ) which ForwardButton, BackwardButton, etc
must be implemented in the derived
classes For war dBut t on,

Backwar dBut t on, and Pl ayPauseBut t on.

initImages(})

Back to top
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Steps to Follow
Step 1 - Declaring the data members

TheclassRol | over But t on isan abstract class. Likethe | nageBut t on class, this means
that it cannot be directly instantiated. Only derived classes that implement thei ni t | mages(
) method which is declared as abstract (more on this later) may be instantiated. We are
extending | mageBut t on in order to take advantage of all of the basic image and event
handling behavior we implemented in that class.

Y ou may notice that there are no import statements at the beginning of the class. That is because
we reguire no additional imports other than the implicit java.lang.* package. Our class knows
about the | mageBut t on class because these two classes are in the same package.

public abstract class RolloverButton extends | nmageButton
{

/| Decl are data menbers

//1nsert "RolloverButton data nenbers"

L ocate the RolloverButton data members clipping in the RolloverButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

public abstract class RolloverButton extends | nmageButton
{

[/ Decl are data nmenbers

[/l nsert "RolloverButton data nenbers”

protected String upl mage;

protected String downl mage;

protected String rolloverl mage;

We declare three data members, all of which are strings. These are the names of the images to
be used for the various states. Thefirst, upl mage isthe default image to use when the user is
outside the bounds of the button and the button is not depressed. The second, downl nmage is
used when the user has clicked the mouse on the button and has not yet released the button.
Lastly, ther ol | over | mage isthe name of the image to use when the user is hovering over
the button with the mouse cursor, but the button has not yet been pressed.

Now that we have our data members, it istimeto look at the constructor.

Back to top
Step 2 - Initializing the Rollover Button

We initialize the button in the constructor.

Public Rol | overButton( )
{

[/lnitialize the state of the button
/[/1nsert "RolloverButton init state"
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L ocate the RolloverButton init state clipping in the RolloverButton folder and drag it directly
below the last line of code shown above. Y our code should now look like this:

public Roll overButton( )

{
/llnitialize the state of the button
//lnsert "RolloverButton init state"
upl mage = "up";
downl mage = "down";
rol | overl mage = "roll over";
i nitlmages( );
set | mage(upl nage) ;
}

We assign the three data membersidentifiers that we will be using to refer to the individual
Images. For example, we associate the string “up” with the variable upl mage. The string “up”
Iswhat will be used as the key in the hashtable for the image to be used when the button isin its
up state.

Next wecal ouri ni t 1 mages( ) method. Again, thisis an abstract method and is not
defined in this class. Subclasses must override this method and specify the actual images to be
used.

Finally, wecall set | mage( ) using the uplmage asthe key. If no image is specified, nothing
will happen. We recall from Step 7 in ImageButton that we check to see if an image isloaded. If

"up" was not found in our hashtable, it will be null, and thusset | mage( ) won’'t do
anything. Now itistimetolook at r ef r eshl mages( ).

Back to top

Step 3 - Implementing refreshimage( )

When we need to update the state of the button, r ef r eshl mage( ) isused. It checksthe
current button state and |oads the correct image to display.
/**
* Sub cl asses need to define this to handle initializing their
* i mages, and state infornmation.
*/
protected abstract void initlmges( );

/**

* Sets the button to be in the correct configuration for the
* current state.

*/

Public void refreshl mage( )

{
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/I Handl e determ ning the current state, and reacting
/ | appropriately
//1nsert "RolloverButton refreshl nage"

After the abstract declaration of i ni t | mages( ) which we previoudy discussed, we reach
ref reshl mage( ). Thismethodisonly called from our derived class

Pl ayPauseBut t on, but it could be useful to any future derived classes that might need this
functionality, which is why we have chosen to place it in this class rather than

Pl ayPauseBut t on. Locate the RolloverButton refreshimage clipping in the
RolloverButton folder and drag it directly below the last line of code shown above. Y our code
should now look like this:

/**

* Sub cl asses need to define this to handle initializing their
* images, and state information.

*/

Protected abstract void initlnmages( );

/**

* Sets the button to be in the correct configuration for the
* current state.

*/
Public void refreshl mage( )
{
/I Handl e determ ning the current state, and reacting
/I appropriately
/1 nsert "RolloverButton refreshl nage"
i f (isMuselnside)
{
I f (i sMouseDown)
{
set | mage( downl nage) ;
}
el se
{
set I mage(rol | overl mage);
}
}
el se
{
set | mage(upl mage) ;
}
}

Thisisfairly self explanatory. We check to see if the mouse isinside the button (recall that the
Booleani sMbusel nsi de isadata member from our base class, | nageBut t on) and then
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check to seeif the mouse isdown (i sMbuseDown isalso from | mageBut t on). If the mouse
Is down and inside our button, we set the image to our down image. If the mouseisinside the
button, but not down, we set the button image to the rollover image. If the mouse is not inside
our button, we set theimage to theupl mage.

Hereisalogic table for our rollover button:

| IMouse Inside |Mouse Outside
| Button Up|rolloverimage|  uplmage
|Button Down| downlmage | uplmage

Now that we have our rollover behavior specified, it istime to define
handl eMbusePressed( ).

Back to top
Step 4 - Implementing handleM ousePressed( )

Aswe recall from ImageButton, when we get aMbuseEvent of thetype MousePr essed,
we set some internal flags and then call the abstract method handl eMbusePr essed( ).
Here is where we implement that abstract method to respond to mouse presses.
/**
* Gets called when the nouse button is pressed on this button.
*/
Protected voi d handl eMousePressed( )

{

//Set the inmage to the appropriate image for a nouse press.
//1nsert "RolloverButton nousePressed"

L ocate the RolloverButton mousePressed clipping in the RolloverButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

/**

* CGets called when the nouse button is pressed on this button.
*/

Protected voi d handl eMbusePressed( )

{
//Set the inmage to the appropriate image for a nouse press.
//1nsert "RolloverButton nousePressed"
set | mage(downl mage) ;
}

When the button is pressed, we set the current image to the downl mage. Pretty easy! You are
beginning to see how easy our underlying architecture is making the definition of this class.
Adding extrafunctionality is quite straightforward.

Now it'stimefor handl eMbuseRel eased( ).
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Back to top
Step 5 - Implementing handleM ouseRel eased( )

Thehandl eMbuseRel eased( ) method is called when the mouse is released over the
button. It takes two Boolean parameters; the first indicates whether the mouse isinside the
button, and the second indicates whether the mouse was pressed inside the button before this
method was called.

/**

* Gets called when the nouse button is released on this button.
* @aramishMuselnside, if true, the nouse is |located inside
* the button area, if false the nouse is outside the button.
* @aram wasMouseDown, if true the nouse was down inside this
* putton before this nethod was call ed.
*/
Prot ected voi d handl eMbuseRel ease( Bool ean i sMousel nsi de,
Bool ean wasMouseDown)
{

//Set the inmage to the appropriate i mage for a nouse
/lrel ease, and calls the super classes version to include
/linherited functionality.

/1 nsert "RolloverButton nouseRel eased"

L ocate the RolloverButton mouseReleased clipping in the RolloverButton folder and drag it
directly below the last line of code shown above. Y our code should now ook like this:

/**

* Gets called when the nouse button is released on this button.
* @aramishMuselnside, if true, the nouse is |ocated inside
* the button area, if false the nouse is outside the button.
* @ar am wasMouseDown, if true the nouse was down inside this
* putton before this nethod was call ed.
*/
Prot ected voi d handl eMouseRel ease( Bool ean i sMbusel nsi de,
Bool ean wasMyuseDown)
{

//Set the image to the appropriate image for a nouse

/|l release, and calls the super classes version to include
/linherited functionality.

//lnsert "RolloverButton nouseRel eased"

i f (isMouselnside)

{
}

super . handl eMouseRel ease(i sMousel nsi de) ;

set | mage(rol |l overl mage);
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If the user isinside the button we call set | mage( ) with the rollover image. We then call our
superclasshandl eMbuseRel ease( ) method to inherit default button release behavior.
Regardless of the location of the mouse, we still want the superclass to execute its code.

Last but not least is the function handl eRol | over ( ).

Back to top
Step 6 - Implementing handleRollover( )

Thelast method in thisfileishandl eRol | over ( ). Itisused to determine which image to
used based on the state information passed into the routine. It looks very similar tor ef r esh(
) but uses parameterized information instead of stored state information.

/**

* Gets called when the npbuse crosses into or out of the button
* area.

* @aramishMuselnside, is true if the nouse is in the button
* area, false if it is outside.

*

@par am i sMouseDown, is true if the nouse button is pressed,
* false if it is not.
*/
Prot ected voi d handl eRol | over ( Bool ean i sMousel nsi de,
Bool ean i sMouseDown)
{

// Handl e determ ning the current state, and reacting
/| appropriately
//1nsert "RolloverButton handl eRol | over™

L ocate the RolloverButton handleRollover clipping in the RolloverButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

/**

* Gets called when the nobuse crosses into or out of the button
* area.

* @aramishMuselnside, is true if the nouse is in the button
* area, false if it is outside.

*

@par am i sMouseDown, is true if the nouse button is pressed,
* false if it is not.
*/
Prot ected voi d handl eRol | over ( Bool ean i sMbusel nsi de,
Bool ean i sMbuseDown)
{

// Handl e determ ning the current state, and reacting
/| appropriately
//1nsert "RolloverButton handl eRol | over™
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I f (isMusel nside)

{
i f (i sMouseDown)
{
set | mage( downl mage) ;
}
el se
{
set Il mage(rol |l overl mage);
}
}
el se
{
set | mage( upl nage) ;
}

This code should look quite familiar. If the mouse is inside the button and down, we see the
Image to downl mage. If it isinside, but not down, we set theimagetor ol | over | nage. If
the mouse is not inside, set the image to upl mage.

It happens that the logic for this method turns out to be the same for the refresh method, but this
does not necessarily have to be the case. So in order to keep the generality which makes for
robust classes, we have chosen not to combine these two methods.

Back to top
Summary

That completes the work we have to do on thisfile. As you can see, implementing the

Rol | over But t on wasfar easier than | mageBut t on. That is because we are taking
advantage of the basic behaviors of | mageBut t on and adding only the functionality necessary
to giverollover behavior to our button. We implemented two methods that were declared as
abstract from | mageBut t on, handl eRol | over ( ), and handl eMousePr essed( )

as well as some additional methods for refreshing the state, and handling mouse rel eased

messages.
Now it’s time to complete the final tier of our button classes, For war dBut t on,

Backwar dBut t on, and Pl ayPauseBut t on. Click here to return to the main tutorial
document.
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File: ForwardButton.java

Contents
Overview

1) Implementing initlmages( )
Summary

Overview

The For war dBut t on classis a subclass of
Rol | over But t on. It specifies a series of images that represent @ @ 0
the appearance of a"forward" or "next" control.

The image on the right shows the various images used by this button. This class
Implements asingle method, i ni t | mages( ) whichisdeclared as abstract in
Rol | over But t on.

Steps to Follow
Step 1 - Implementing initlmages( )

This class does not import any packages. It uses only the default package java.lang.*
and classes in its default package. This classis derived from Rol | over But t on which

we examined earlier.
public class ForwardButton extends Rol |l overButton

{

protected void initlmges( )

{

/llnitialize images for the ForwardButton
//1nsert "ForwardButton initlnages"

We have only a single method that was defined as an abstract method in

Technical: Java
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Building the Forward Button

Rol | over But t on. This method specifies the images to be used for this button.

L ocate the ForwardButton initimages clipping in the ForwardButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

public class ForwardButton extends Roll overButton

{

protected void initlmges( )

{

/llnitialize images for the ForwardButton
//1nsert "ForwardButton initlnages"
addl mage("i mages/ FFF. j pg", upl nage);
addl mage("i mages/ FFFa. | pg", downl nage) ;
addl mage("i mages/ FFFb. j pg", roll overl mage);

To implement this method, all we need to specify the images to be used, and the
identifying string. Now we can really see the benefits of our architecture!

Summary

The forward button class is extremely simple. We are benefiting from our
pyramid-based component architecture where we place basic functionality into large
base classes and then refine behavior in successive classes.

In the next step, we will implement the Backwar dBut t on. Click here to return to the
main tutoria file.
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File: BackwardButton.java

Contents
Overview

1) Implementing initlmages( )
Summary

Overview

Like its sibling, the For war dBut t on class,

Backwar dBut t on isasubclassof Rol | over But t on. It @ @ e
specifies a series of images that represent the appearance of a
“backward” or “previous’ control.

The image on the right shows the various images used by this button. This class
implements asingle method, i ni t | mages( ) which isdeclared as abstract in
Rol | over But t on.

Steps to Follow
Step 1 - Implementing initlmages( )

This class does not import any packages. It uses only the default package java.lang.*
and classesin its default package. This classis derived from RolloverButton which we

examined earlier.

public class BackwardButton extends Rol | overButton

{

protected void initlnmages( )

{

/llnitialize images for the BackwardButton
/1 nsert "BackwardButton initlnmages"


http://developer.apple.com/membership/index.html
http://developer.apple.com/technical/index.html
http://developer.apple.com/business/index.html
http://developer.apple.com/sitemap/index.html
http://connect.apple.com/

Building the Backward Button

We have only a single method that was defined as an abstract method in
RolloverButton. This method specifies the images to be used for this button. Locate the
BackwardButton initimages clipping in the BackwardButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

public class BackwardButton extends Rol | overButton

{

protected void initlmages( )
{
//lnitialize images for the BackwardButton
//1nsert "BackwardButton initlmges"
addl mage("i nages/ RWN j pg", upl nage);
addl mage("i mages/ RWM. | pg", downl nage) ;
addl mage( "1 nmages/ RW\W. j pg", rolloverl mge);

This method looks nearly identical to the implementation of the For war dBut t on.
That’ s because we are doing basically the same thing. The only difference isthat we are
specifying a different set of images.

Back to top
Summary

This classisvery similar to ForwardButton.java. Due to our architecture, thisclassis
fairly trivial. The next (and final) step in our series of button classes is to implement the
Pl ayPauseBut t on. To return to main tutoria file, click here.
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File: PlayPauseButton.java

Contents
Overview
1) Declaring and Defining Constants

2) Implementing initlmages( )

3) Implementing setState( )

4) | mplementing getState( )

5) Declaring the State Variable
Summary

Overview

Likeitssiblings For war dBut t on and Backwar dBut t on, the Play Mode

Pl ayPauseBut t on classisasubclassof Rol | over Butt on. Itisa

little special, however, because it is atoggle button that switches between a Q Q 0

“play” series of images and a“pause” series of images.
Pause Mode

The image on the right shows the various images used by this button. This
class implements the method, i ni t | mages( ), whichisdeclared as @ @ o
abstract in Rol | over But t on. Additionally, it keepstrack of its own

Up [Rollover|Down
state information and provides two accessor routines, get St at e( ) and [y |[Relzi P
setState( ).
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Building the Play/Pause Button

Steps to Follow
Back to top
Step 1 - Declaring and Defining Constants

This class does not import any packages. It uses only the default package java.lang.* and classes
in its default package. This classis derived from RolloverButton which we examined earlier.

public class PlayPauseButton extends Rol | overButton
{

/| Decl are and defi ne constants

/1 nsert "PlayPauseButton Constants"”

L ocate the PlayPauseButton Constants clipping in the ForwardButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

public class Pl ayPauseButton extends Rol |l overButton
{
/I Decl are and define constants
/1 nsert "PlayPauseButton Constants"”
public static final String PLAY UP IMAGE = "play up”;
public static final String PLAY DOMNN_| MAGE ="pl ay down";
public static final String PLAY_ROLLOVER | MAGE =
"play rollover";
public static final String PAUSE UP_| MAGE = "pause up";
public static final String PAUSE DOM | MAGE="pause down";
public static final String PAUSE ROLLOVER | MAGE =
"pause rol |l over";

public static final int PLAY _STATE
public static final int PAUSE STATE

O

We are declaring many string constants. A majority of these are to be used for identifiersfor the
button images as they are placed in the hashtable of button images. The last two integers are
constants that define the two possible button states for our toggle button, PLAY _STATE, and
PAUSE_STATE.

Now that we have these constants, let’s see how they areused ini ni t | mages( ).

Back to top
Step 2 - Implementing initlmages( )

Like the other RolloverButton derivatives, thei ni t | mages( ) method of the

Pl ayPauseBut t on classis used to specify the images to be used for the various button states.
Thismethod is dlightly different because we have six states instead of three since we are atoggle
button.



Building the Play/Pause Button
Public void initlmges( )

{

//lnitialize images and set the state for the PlayPauseButton
/llnsert "PlayPauseButton initlnmges"”

L ocate the PlayPauseButton initimages clipping in the ForwardButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

public void initlmges( )

{
/[llnitialize imges and set the state for the Pl ayPauseButton
/l1nsert "PlayPauseButton initlmges"
addl mage("i mages/ pl ay. j pg", PLAY_UP_ I MAGE);
addl mage( "1 mages/ pl aya. j pg", PLAY DOM | MAGE);
addl mage("i mages/ pl ayb. j pg", PLAY_RCLLOVER | MAGE);
addl mage( "1 mages/ pause. | pg", PAUSE UP_I MAGE);
addl mage(" i nages/ pausea. j pg", PAUSE DOWN | MAGE) ;
addl mage( "1 mages/ pauseb. j pg", PAUSE RCOLLOVER | MAGE) ;
set St at e( PLAY_STATE) ;

}

The implementation for this method is pretty straightforward. We add the six images to our
hashtable using addl mage( ) and passing our constant identifiers for the hash key string. We
thencall set St at e( ) toset theinitia state to the play mode. Let’slook at what set St at e(
) does.

Back to top
Step 3 - Implementing setState( )
The set state method toggles the state of the button to either PLAY STATE or PAUSE STATE.

/**

* Sets the state of the Pl ayPauseButt on.
* @aramthe state to use.
* @ee #PLAY_STATE
* @ee #PAUSE_STATE
*/
public void setState(int state)
{
/I Handl e switching states
//1nsert "PlayPauseButton set State"

Set St at e( ) takesand integer state parameter. L ocate the PlayPauseButton setState
clipping in the ForwardButton folder and drag it directly below the last line of code shown above.
Y our code should now look like this:
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/**

* Sets the state of the Pl ayPauseButton.
* @aramthe state to use.
* @bee #PLAY_STATE
* @ee #PAUSE STATE
*/
public void setState(int state)
{
/I Handl e switching states
/1 nsert "PlayPauseButton set State"
swtch (state)
{
case PLAY_STATE:
upl mage = PLAY_UP_I MAGE;
downl mage = PLAY_ DOWN | MAGE;
rol |l overl mage = PLAY_ROLLOVER | MAGE;
set Acti onCommand("" + PLAY_STATE);
this.state = state;
refreshl mage( );
br eak;
case PAUSE STATE:
upl mage = PAUSE UP_I| MAGE;
downl nage = PAUSE DOWN | MAGE;
rol |l overl mge = PAUSE ROLLOVER | MAGE;
set Acti onCommand("" + PAUSE STATE);
this.state = state;
refreshl mage( );
br eak;

Our set St at e( ) method does a switch on the state that is passed in. If the state is play, we
set theupl mage, downl mage, andr ol | over | nage to the appropriate image strings. Then
we set the action command to the play state. This alows listeners to recognize whether the event
isaplay command or a pause command. We change our internal state variable (st at e isa
private data member that we will declarein Step 5), andcal | refreshl nage( ) from

Rol | over But t on to update the visual appearance of our button.

The PAUSE _STATE caseisvery similar. We set cache the appropriate image strings in our data
members for the images, set our action command member, store the current state, and refresh our

button.
Now that we haveaset St at e( ), let'slook atget State( ).

Back to top
Step 4 - Implementing getState( )
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Our state accessor routine, get St at e( ) isfairly trivial. All it hasto do is return the current
state as either PLAY _STATE or PAUSE_STATE.
/**
* Gets the state of the Pl ayPauseButt on.
* @eturn the state currently in use.
* @bee #PLAY_STATE
* @ee #PAUSE_STATE
*/
public int getState( )
{
// Return the current state
//1nsert "PlayPauseButton get State"

L ocate the PlayPauseButton getState clipping in the ForwardButton folder and drag it directly
below the last line of code shown above. Y our code should now ook like this:

/**
* Gets the state of the Pl ayPauseButt on.
* @Return the state currently in use.

* (@bee #PLAY_STATE
* @ee #PAUSE_STATE

*/

public int getState( )

{ // Return the current state
//1nsert "PlayPauseButton get State"
return state;

}

All we do isreturn our stored state variable. Lastly, it istime to declare asingle private variable.
Back to top
Step 5 - Declaring the State Variable

We have asingle private variable that we need to declare.
Public int getState( )

{
// Return the current state
/llnsert "PlayPauseButton get State”
return state;

}

/| Decl are data nenbers
//1nsert "PlayPauseButton data nenbers”

L ocate the PlayPauseButton data members clipping in the ForwardButton folder and drag it
directly below the last line of code shown above. Y our code should now look like this:
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public int getState( )

{
/I Return the current state
/1 nsert "PlayPauseButton get State"
return state,;

}

/| Decl are data nenbers
/ll1nsert "PlayPauseButton data nenbers”

protected int state;
Thisfinishes off the Pl ayPauseBut t on class.

Back to top
Summary

In this section of the tutorial, we started by defining a base button class called | mageBut t on.
We built a class on top of that called Rol | over But t on that defined specific behavior for
changing the button images based on user interaction. We built two more buttons,

For war dBut t on and Backwar dBut t on that defined a set of images to use for their display.
Lastly, we built aPl ayPauseBut t on class that toggled between two separate states while
inheriting our image and rollover behavior.

In our next class, we will be working with isthe Cl oseBoxBut t on. Click here to return to the
main tutorial file.
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An Introduction to Java Programming

Previous Section Table of Contents Next Section

Step 7 - Building the Close Box Button

The Cl oseBoxBut t on class extendsthe Rol | over But t on class. It implements a

button that behaves like a ssimple rectangular close box in the upper left-hand corner of
the controller floating palette.

Aswe have done before, close the PlayPauseButton folder and open the
CloseBoxButton Source Clipping folder. Open the CloseBoxButton.java from the
Project window before proceeding to the next set of stepsin the section Building the
Close Box Button.

Back to top

Step 8 - Building the Controller

Thecontrol | er classisafloating palette that contains the controller buttons
(forward, backward, and play/pause buttons), as well as the close box button.

Once again, close any open source files and open the Controller .java skeleton file.
Open the Controller Source Clipping folder in the Finder.

After completing this step, proceed to the steps in the section Building the Controller.

Back to top

Step 9 - Building the Slide Show
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Intro to Java Programming - Steps 7-10

The Sl i deShow classisthe main application implementation file. It provides all of the
user interface features, such as menus and windows typical of an application, and ties
together all of our other classes into a cohesive unit.

Before proceeding to the steps for the SI i deShow, close any open source files, and
open the SlideShow.java source file and the SlideShow Sour ce Clipping folder in the
Finder. Once again, you may need to resize or reposition your windows to make optimal
use of your screen real estate. Once this preparation is completed, proceed to the stepsin
the section Building the SlideShow Application.

Back to top

Step 10 - Building the Image Name Filter

Thel mageNaneFi | t er classisused by the SI i deShow classto filter files
displayed in the open file dialog box.

Aswe have done before, close the SlideShow folder and open the ImageNameFilter
Sour ce Clipping folder. Open the ImageNamekFilter.java from the Project window
before proceeding to the next steps in the section Building the Image Name Filter.

Back to top
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Building the Close Box Button
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Building the Close Box Button

File: CloseBoxButton.java

Contents
Overview

1) Implementing initlmages( )
Summary

Overview
The Cl oseBoxBut t on isaspecia classthat is derived from z
Rol | over But t on. Its function mimics a standard close box such as the

one that you would find in the upper left-hand corner of awindow. The Cl oseBox is
used by the Cont r ol | er class.

The image on the right shows the two images used by this button. Note that there is only
an up state and a down state. Thereis no rollover state. This class implements asingle
method, i ni t | mages( ), whichisdeclared asabstract in Rol | over But t on.

Steps to Follow
Step 1 - Implementing initlmages( )

This class does not import any packages. It uses only the default package java.lang.*
and classes in its default package. This classis derived from Rol | over But t on,

which we examined earlier.
public class Cl oseBoxButton extends Rol | overButton

{

protected void initlmges( )

{

/llnitialize images for the C oseBoxButton
//1nsert "CloseBoxButton initlmges"

We have only a single method that was defined as an abstract method in

Technical: Java
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Building the Close Box Button
Rol | over But t on. This method specifies the images to be used for this button.

L ocate the CloseBoxButton initimages clipping in the Cl oseBoxBut t on folder
and drag it directly below the last line of code shown above. Y our code should now
look like this:

public class O oseBoxButton extends Rol | overButton

{

protected void initlmges( )

{

/llnitialize images for the C oseBoxButton
//1nsert "CloseBoxButton initlmges"
addl mage("i mages/ cl osebox. j pg", upl nmage);
addl mage("i mages/ cl oseboxa. j pg", downl nage);

Note that we only specify an up image and a down image. We do not specify arollover
Image. Isthis going to cause a problem? No, because the RolloverButton code we

inherit is smart. When handl eRol | over () iscalled, it will try to call

set I mage(rol | over | mage) . Therewill be no entry in the hashTable for the
rol | over | mage, soit will return null. Our codein | mageBut t on. set | mage(

)_knows not to change the current imageif it is null. Thus, the button will not change its
visual appearance if arollover state occurs because there is no rollover image.

Back to top
Summary

The close box button isavery simple class. Likeits fellow

Rol | over But t on-derived classes, it overridesi ni t | mages( ) but it specifies
only two images. Thisis because we only use an up state and a down state and no
intermediary states.

Now let’slook at the next class, Cont r ol | er, by returning to the main tutoria file
here.
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File: Controller.java

Contents

Overview
1) Declaring the Controller Constants

2) Declaring the Controller Data M embers

3) Specifying the Controller’ s Parent Frame

4) Initializing Controls

5) Handling Controller Actions

6) Handling Button Actions

7) Registering our Event Listeners

8) Completing our Controller Constructor

9) Implementing setPlayState( )

10) Implementing isPlayState( )
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Implementing the Controller
11) Implementing Action Event Management
Routines

12) Implementing paint( )

13) Implementing update( )

14) - Implementing getPreferredSize( )
Summary

Overview

TheControl | er classisapalette that provides a user interface for the slideshow. Itisa @@@

floating palette that contains three buttons: a backward button, a play/pause button, and a
forward button. It also has a close box that dismisses the window.

TheCont r ol | er isdesigned to be a standalone component. It has a container that encloses the buttons and
arranges them in a nice simple horizontal strip, and it listens for events from the buttons and rebroadcasts them.
Thisalows clients to listen to the controller and receive messages, instead of dealing with each individual
button separately.

The controller can be dismissed by clicking on the close box.

Steps to Follow

Back to top
Step 1 - Declaring the Controller Constants

The controller classimports several packages including the abstract window toolkit (or awt ), aswell astwo
packages from java.awt.event that are needed to handle events.

The classis derived fromw ndowsinceit isafloating window.

i nport java.awt.*;
| mport java. awt.event. Acti onEvent;
i nport java.awt.event. Acti onLi st ener;

public class Controller extends W ndow

{

/| Decl are constants
[/l nsert "Controll er Constants"

L ocate the Controller Constants clipping in the Controller folder and drag it directly below the last line of
code shown above. Y our code should now look like this:
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I nport java.aw.*;

| nport java.aw . event. Acti onEvent;

i mport java.aw.event. ActionLi stener;

public class Controller extends W ndow

{
/| Decl are constants
//1nsert "Controller Constants"
public static final String BACKWARD COMVAND = "backward";
public static final String FORWARD COMMAND = "forward";
public static final String PLAY COWAND = "pl ay";
public static final String PAUSE_COWAND = "pause";

protected static final String i nmagePath =
"i mages/ control border.jpg";
protected static final int collapsedWdth = 9;

Most of this codeis self explanatory. We create four strings that will be used as command names. When the
user clicks on one of the buttons in the controller, we will broadcast a message with acommand string that is
appropriate for the action. For example, if the user clicks on the backwards button, we will broadcast a
BACKWARD COVMAND so that our listeners know how to respond.

We then declare a String that specifies arelative image path to the image that we will be using as the
background of our controller. That image looks like this:

We will be placing the buttons on top of thisimage and aso placing the close box button in the upper left-hand
corner.

Our last constant is an integer that specifies how wide we want the window to be when it is collapsed. This
number corresponds to the “thumb area” or gray region in the image.

Now that we have created the constants that we will be using in this class, let’s take alook at the data members.

Back to top
Step 2 - Declaring the Controller Data Members

We need to add several data members to our class to keep track of objects such as our buttons and background
image.

protected static final int collapsedWdth = 9;

[/ Decl are data nenbers
//1nsert "Controll er data nenbers"

L ocate the Controller data members clipping in the Controller folder and drag it directly below the last line of
code shown above. Y our code should now look like this:
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protected static final int collapsedWdth = 9;

[/ Decl are data nenbers
//1nsert "Controll er data nenbers"
protected | nage i mge;
protected Franme frane;

prot ect ed Backwar dButton backwar dButtonl;
prot ected Pl ayPauseButton pl ayPauseButtonl;
prot ect ed ForwardButton forwardButtonl;
prot ected Cl oseBoxButton cl oseBoxButtonl;
prot ect ed DunmbCont ai ner cont ai ner;

protected ActionLi stener actionListener = null;

In order to understand what all of these data members are for, let’ s take a few moments to examine the
taxonomy of thisCont r ol | er class.

The controller isawindow that is owned by a parent frame (the Sl i deShow class). The controller window has
a container with alayout manager that encloses the three buttons—the forward button, the backward button, and
the play/pause button. We also have a close button in the upper left-hand corner. Thisis not enclosed by the
dumb container object.

Looking at the data members, we can see variables that store references to these objects. First, we have an
image object that stores areference to our background image.

Next, we have areference to the frame that acts as our supervisor, followed by the four buttons on our
controller. Finally, we have a dumb container object that arranges our buttons, and an action listener object that
receives action events from the buttons in response to user actions. What isaDunbCont ai ner ? Well, if you
scan down to the very end of the source file, you will see the following:

/1l nner class so we can instantiate a sinple |ightweight container
//for use in laying out the controller properly.
cl ass DunbCont ai ner extends Container { }

Y ou might think that this looks a bit strange. Why bother to override aclassif we are not overriding any
methods? Good question. The answer isthat since Cont ai ner isan abstract class, we cannot directly
instantiate it. Therefore, we must subclassit if we want to instantiate it.

Now let’slook at the constructor for our controller.

Back to top
Step 3 - Specifying the Controlleris Parent Frame

The constructor for our Cont r ol | er classtakes a single parameter—the parent frame of our window.
/**

* Creates a Controller object with the specified parent Frane.

* @aramthe parent frame to associate the controller wth.

*/

public Controller(Frane parent)

{
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/] Setup parent info for this w ndow
//lnsert "Controller parent info"

L ocate the Controller parent info clipping in the Controller folder and drag it directly below the last line of
code shown above. Y our code should now look like this:

* Creates a Controller object with the specified parent Frane.
* @aramthe parent frame to associate the controller wth.
*/

Public Controller(Franme parent)

{

/] Setup parent info for this w ndow
//lnsert "Controller parent info"
super (parent);

frame = parent;

Thefirst step in our constructor isto call the constructor of our superclass (j ava. awt . W ndow) and pass the
Fr ame. This step performs common window initialization that we are inheriting from our base (W ndow)
class. After initializing our superclass, we store the parent in our local data member for later use.

Our next step isto create and initialize the controls within our controller.

Back to top
Step 4 - Initializing Controls

We now have to create instances of the various objects hosted by our controller and initialize them.

super (parent);

frame = parent;

/11 NI T_CONTROLS

// Setup and | ayout objects in the controller
//lnsert "Controller init controls”

L ocate the Controller init controls clipping in the Controller folder and drag it directly below the last line of
code shown above. Y our code should now look like this:

super (parent);
frame = parent;

/11 NI T_CONTROLS
/| Setup and | ayout objects in the controller
/llnsert "Controller init controls”
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set Vi si bl e(fal se);
set Layout (nul ) ;
set Si ze( 90, 30);

cl oseBoxButtonl = new C oseBoxButton( );

cl oseBoxButtonl. setLocation(1,1);

cl oseBoxButtonl. set Si ze(cl oseBoxButtonl. get PreferredSi ze( ));
add(cl oseBoxButtonl);

cont ai ner = new DunbCont ai ner( );
cont ai ner. set Layout ( new Fl owLayout ( Fl owLayout . LEFT, 0, 0) ) ;
cont ai ner. set Bounds(9, 1, 81, 28);

backwar dButt onl = new Backwar dButton( );
backwar dBut t onl. set Bounds( 10, 1, 20, 40);
cont ai ner . add( backwar dBut t onl) ;

pl ayPauseButtonl = new Pl ayPauseButton( );
pl ayPauseBut t onl. set Bounds( 0, 0O, 20, 40) ;
cont ai ner. add( pl ayPauseButt onl);

forwardButtonl = new ForwardButton( );
f or war dBut t onl. set Bounds( 0, 0, 20, 40) ;
cont ai ner. add(forwardButtonl);

add( cont ai ner);

There' salot of code here, so let’s break it down into smaller groups to aid our discussion.

set Visible(fal se);
set Layout (nul 1) ;
set Si ze( 90, 30);

First, we make the controller non-visible. Thisis so the user doesn’t see the buttons being added one at atime to
the form. Thiswould be sloppy. We want them only to see the end result. Next, we set the window layout to

nul | . Thisis OK, because we want to use pixel positioning for the itemsin the form. The container will have
its own layout that will nicely position the buttons. We set the size of the controller to 90 pixels wide and 30
pixelstall.

cl oseBoxButtonl = new Cl oseBoxButton( );
cl oseBoxButtonl. setLocation(l,1); closeBoxButtonl.setSi ze(

cl oseBoxButtonl. get PreferredSi ze( ));
add( cl oseBoxButtonl);

Now we create the close box and position it at 1, which is one pixel from the top left corner of the screen. We
change the size of the box based on the preferred size (which we defined in | mageBut t on to be the size of

the image used by the button). Once we size and position the close box, we add it to the window.

Before we add the buttons to the form, we create our instance of the DunmbCont ai ner class.

cont ai ner = new DunbContai ner( );



Implementing the Controller

cont ai ner. set Layout (new Fl owLayout ( Fl owLayout . LEFT, 0, 0) ) ;
cont ai ner. set Bounds(9, 1, 81, 28);

We create the DumbContainer, and set the layout manager to FlowL ayout. The flow layout manager positions

its contained objects by placing them in arow, sized at their preferred size. If the horizontal space in the
container istoo small to put all the componentsin onerow, FI owlLayout uses multiple rows. Within each
row, components are centered (the default), left-aligned, or right-aligned as specified when the FI owlLayout

is created. Here, we are specifying that the components are left-aligned. Y ou can get more information on
FlowL ayout on JavaSoft’s web site. Lastly, we position the container 9 pixels from the left edge of our window,

1 pixel from the top, and make it 81 pixels wide and 28 high.

Now that we have our dumb container in place, we can start adding buttonsto it.

backwar dButt onl = new Backwar dButton( );
backwar dBut t onl. set Bounds( 10, 1, 20, 40) ;
cont ai ner . add( backwar dBut t onl) ;

We create a new backwards button instance and add it to our dumb container. Since our container is using left
alignment, thisitem will be the leftmost object.

The forward button and play/pause button are made the same way.

pl ayPauseButtonl = new Pl ayPauseButton( );
pl ayPauseButt onl. set Bounds(O, 0, 20, 40);
cont ai ner. add( pl ayPauseButtonl);

forwardButtonl = new ForwardButton( );
f or war dBut t onl. set Bounds( 0, 0, 20, 40);
cont ai ner. add(f orwar dButtonl)

We create them, and add them to the container.
add( cont ai ner) ;

Last, but not least, we add our dumb container to the window. Now we are going to skip down abit and define
our inner classes for handling action events.

Back to top
Step 5 - Handling Controller Actions

Skip down to nearly the bottom of the source file. Y ou should see the following:
public D nension getPreferredSi ze( )

{
/11T the current image is not null, then return the size of
//the image. If it is null, defer to the super class.
//lnsert "Controller getPreferredSi ze"

}

/'l nner class so we can instantiate a sinple |ightweight
//container for use in laying out the controller properly.
G ass DunbCont ai ner extends Container { }

//1nner class to handl e acti on events
[/l nsert "Controller Action"
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The controller needs to listen for action events from the buttons so that it can rebroadcast these messages. You
may be thinking that this sounds a little inefficient. If a button sends a message to the controller saying,
"Someone clicked the forward button. Passit on," and then the controller sends a message "Y 0, someone
pressed my forward button," that extra step may seem redundant. Why can’t a class listen directly to the
individual buttons and skip the controller? Good question. What we are doing here is called object-oriented
programming. We have created a widget called a controller that an object can listen to. The object doesn’t need
to know what kind of objects the controller contains and listen to those objects separately. The object can
simply listen to the controller directly. Thus, if the interface between the controller and the buttons change,
classes dependent on the controller still work correctly. Thisis one of the fundamentals that makes
object-oriented languages like Java very nice.

Now let’simplement the action handler for the controller. Locate the Controller Action clipping in the
Controller folder and drag it directly below the last line of code shown above. Y our code should now look like
this:

public D nmension getPreferredSi ze( )

{
/11T the current image is not null, then return the size of
/[/the image. If it is null, defer to the super class.
/llnsert "Controller getPreferredSi ze"

}

/'l nner class so we can instantiate a sinple |ightweight
//container for use in laying out the controller properly.
G ass DunbCont ai ner extends Container { }

[/l nner class to handl e acti on events
[/1nsert "Controller Action"
cl ass Action inplenments ActionListener

{

public void actionPerfornmed(Acti onEvent event)
{
bj ect obj ect = event.get Source( );
i f (object == backwardButtonl)
backwar dButt onl_Acti onPer f or med(event);
else if (object == forwardButtonl)
f orwar dButt on1_Act i onPer f or med( event) ;
else if (object == playPauseButtonl)
pl ayPauseButt onl Acti onPerfor ned(event);
el se if (object == cl oseBoxButtonl)
cl oseBoxButtonl Acti onPerfornmed(event);

Our inner classimplementsthe Act i onLi st ener interface. Thisinterface definesasingle
act i onPer f or med method which we implement in our class. By implementing this method, we can respond
to events of type Act i onEvent .

In our first line of this method, we create atemporary object reference and assign it to the source of the event
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(the object that broadcast the action event). We do this so that we can determine which specific button the
message came from.

Next, we have a series of if statements that call specific methods based on the event source object. We respond
to these messages in external methods instead of doing the work inline in this class to make the code more
flexible. If we call amethod, we could override the behavior in the future. If the codeisplaced inline, itis
difficult to change the behavior of a single object without overriding the entire class. We will look at the
implementation of these methods in our next step.

Back to top
Step 6 - Handling Button Actions
We define a single method to respond to Act i onEvent messages for each of the four buttons.

el se if (object == playPauseButtonl)
pl ayPauseBut t onl Acti onPerforned(event);
el se if (object == cl oseBoxButtonl)

cl oseBoxButt onl_Acti onPerformed(event);

}
}

// Routines to handl e action events fromthe different buttons
[/1nsert "Controller button actions"

L ocate the Controller button actions clipping in the Controller folder and drag it directly below the last line of
code shown above. Y our code should now look like this:

el se if (object == playPauseButtonl)
pl ayPauseBut t onl Acti onPerforned(event);
el se if (object == cl oseBoxButtonl)

cl oseBoxButt onl_Acti onPerformed(event);

}

// Routines to handl e action events fromthe different buttons
[/1nsert "Controller button actions"
voi d backwar dButtonl_Acti onPerfornmed(Acti onEvent event)

{
fireActi onEvent ( BACKWARD COMVAND) ;
}
voi d forwardButtonl ActionPerforned(Acti onEvent event)
{
fireActi onEvent ( FORWARD COVMVAND) ;
}
voi d pl ayPauseButtonl Acti onPerfornmed(Acti onEvent event)
{
String command = event. get Acti onCommand( );
try
{

int state = Integer.val ued (comand).intVal ue( );
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switch (state)

{
case Pl ayPauseButton. PLAY STATE:
fireActi onEvent ( PLAY_COVMAND)
pl ayPauseButt onl. set St at e( Pl ayPauseBut t on. PAUSE_STATE) ;
br eak;
case Pl ayPauseButton. PAUSE_STATE
fireActi onEvent ( PAUSE_COMVAND) ;
pl ayPauseBut t onl. set St at e( Pl ayPauseButt on. PLAY_STATE) ;
br eak;
}
}
cat ch( Nunber For mat Excepti on exc) { }
}
voi d cl oseBoxButtonl ActionPerforned(Acti onEvent event)
{
set Vi si bl e(fal se);
di spose( );
}

Thefirst two methods are very smple.
voi d backwar dButtonl Acti onPerforned(Acti onEvent event)

{
fireActi onEvent ( BACKWARD COMVAND) ;
}
voi d forwardButtonl ActionPerforned(Acti onEvent event)
{
fireActi onEvent ( FORWARD COVMAND) ;
}

For the backward button, we call our fi r eAct i onEvent () method (implemented in Step 11) with the

BACKWARD COVMAND message. For the forward button, we call fi r eAct i onEvent () with the
FORWARD COVIVAND message.

The code for the play/pause button is more complex since it is atoggle button with two different functional
modes.

voi d pl ayPauseButtonl Acti onPerfornmed(Acti onEvent event)

{

String command = event. get Acti onConmand( );
First, we get the action command string from the button so we can tell whether we are in the play state, or the
pause state.

try
{

int state = Integer.val ued (comuand).intVal ue( );

Here we use the try keyword to start an exception handling block. We want to handle any
Nunber For mat Except i ons that may be thrown by any of the following lines of code.
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Next, we convert the action command into an integer so that we can use it in our switch statement. In Java, only
integral types such asan int, or long can be used in a switch statement.

switch (state)
{
case Pl ayPauseButton. PLAY_STATE:
fireActi onEvent (PLAY_COMVAND) ;
pl ayPauseButt onl. set St at e( Pl ayPauseBut t on. PAUSE_STATE) ;
br eak;
case Pl ayPauseButton. PAUSE STATE:
fireActi onEvent ( PAUSE COMVAND) ;
pl ayPauseButt onl. set St at e( Pl ayPauseButt on. PLAY_STATE) ;
br eak;

}

If the state is for the play button, we fire an action event with the play command and toggle the button state by
calling Pl ayPauseButt on. set St at e(_ ) with Pause asthe argument. If the state is for the pause

button, we do the converse and fire a pause command and toggle the button to the play state.

cat ch( Nunber For mat Excepti on exc) { }
}

Lastly, we catch and ignore any Nunber For mat Except i ons which might have occurred.

Our close box action performed method is responsible for closing the controller.
voi d cl oseBoxButtonl_ Acti onPerforned(Acti onEvent event)

{

set Vi si bl e(fal se);
di spose( );
}

First, we hide the controller, and then we dispose of it. We hide it first so the user does not see the individual
pieces of the window being destroyed.

Now that we have a class to handle action events, we need to return to our constructor and register our listeners.
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Step 7 - Registering our Event Listeners

Go up to the top of thefile to our controller constructor.

forwardButtonl = new ForwardButton( );
f orwar dBut t onl. set Bounds( 0, 0, 20, 40) ;
cont ai ner. add(f orwar dButtonl);

add( cont ai ner) ;

/ | REA STER LI STENERS

/| Regi ster our action listener with our buttons
/llnsert "Controller register |listeners"

Thisiswhere we will register our listeners. Locate the Controller register listeners clipping in the Controller
folder and drag it directly below the last line of code shown above. Y our code should now look like this:
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forwardButtonl = new ForwardButton( );
f orwar dBut t onl. set Bounds(O0, O, 20, 40) ;
cont ai ner. add(forwardButtonl);

add( cont ai ner) ;

/ | REG STER LI STENERS

/| Regi ster our action |listener with our buttons
//l1nsert "Controller register |isteners”

Action aAction = new Action( );

backwar dBut t onl. addAct i onLi st ener (aActi on);

f orwar dBut t onl. addAct i onLi st ener (aActi on);

pl ayPauseButt onl. addAct i onLi st ener (aActi on);

cl oseBoxBut t onl. addActi onLi st ener (aActi on);

We will now register alistener for each of our buttons. Y ou must register alistener with every object that you
wish to receive events from. Since we want to know when each of our four buttonsis pressed, we need to
register alistener with each button.

Our first step isto create an instance of our inner class that is the listener. We then add this class as alistener to
each control.

Now it istime to wrap up our constructor.
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Step 8 - Completing our Controller Constructor

We have added our buttons to the form, sized our controller, and registered listeners with each button. The only
thing left is loading and positioning our background image.

f orwar dBut t onl. addAct i onLi st ener (aActi on);
pl ayPauseButt onl. addAct i onLi st ener (aActi on);
cl oseBoxBut t onl. addActi onLi st ener (aActi on);
/llnitialize state information.

//lnsert "Controller init state"

L ocate the Controller init state clipping in the Controller folder and drag it directly below the last line of code
shown above. Y our code should now look like this:

f orwar dBut t onl. addAct i onLi st ener (aActi on);

pl ayPauseBut t onl. addActi onLi st ener (aActi on);

cl oseBoxBut t onl. addActi onLi st ener (aActi on) ;
/llnitialize state information.

//lnsert "Controller init state"

I mage = M sc. | oadl mage(i nagePat h, parent, true);

set Si ze(get PreferredSi ze( ));
/I Work around a MRJ Bug.
set Location(-5, -21);
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We use an external routine, | oadl nage( ) to retrieve the background image from disk and store it to our
Image data member. As we previously mentioned, this routine mainly performs error checking and is provided
to add code robustness. Its implementation is beyond the scope of thistutorial. Sufficeit to say that it loads the
background image.

Next, we set the size of the background image variable to the preferred size which is the physical dimensions of
the picture. We then set the location to be 5 pixelsto the left of our window and 21 pixels above. We do this, as
the comment mentions, to avoid a placement bug in the MRJ that assumes that all windows have frames.

Theimage on the right illustrates this problem. Our window has no border whatsoever, as 0 < 5..21
compared with the standard Macintosh window that has a5 pixel left border and a21 - +, i
pixel top border. Unfortunately, the MRJ expects all windows to have this border. In our 0,0 0,0

case, we need to compensate by drawing at -5, -21 which is the upper |eft corner of our
borderless window.

Now it istime to implement the rest of the methods in our class. Thefirst is an accessor for our playState data
member, set Pl ayState( ).
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Step 9 - Implementing setPlayState( )

Thereis a standard data accessor routine style in the Java Beans specification. For routines that set the value of
adata member, they must follow the format set Dat aMenber () where Dat aMenber isthe name of the
member variable. We don’t really have a data member called pl ay St at e since the state information is
contained in the play/pause button, but we have chosen to follow this specification asif wehad apl aySt at e
property. Thus, we have named our accessor set Pl ayState( ).

/**

* Set the state of the Pl ay/Pause button

* @aramif true, the button will be in the Play state;
* |f false it will be in the Pause state.

* @ee #isPlayState

*/

public void setPl aySt at e( Bool ean i sPl ay)

{

/I Handl e setup for the appropriate state
/llnsert "Controller setPlayState"

Note that we have decided to use a Boolean for the play state. Tr ue means that we are in play mode and
f al se meansthat we are in pause mode. Locate the Controller setPlayState clipping in the Controller folder
and drag it directly below the last line of code shown above. Y our code should now ook like this:



Implementing the Controller

/**

* Set the state of the Pl ay/Pause button

* @aramif true, the button will be in the Play state;

* |f false it will be in the Pause state.
* @bee #isPlayState

*/

public void setPl aySt at e( Bool ean i sPl ay)
{

/I Handl e setup for the appropriate state
/l1nsert "Controller setPlayState"
if (isPlay)
pl ayPauseButt onl. set St at e( Pl ayPauseButt on. PLAY_ STATE) ;
el se
pl ayPauseButt onl. set St at e( Pl ayPauseBut t on. PAUSE_STATE) ;

If the Boolean that is passed to our method is passed in as true, we want to switch to the play state which we do
by callingset St at e( ) fromthepl ayPauseBut t on with PLAY_ STATE asthe parameter. Conversaly, if
we get passed in afalse, set St at e( ) with PAUSE STATE as the argument. Pretty straightforward.

Now we will write the routine that returns the current play state.
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Step 10 - Implementing isPlayState( )

Now we are going to implement the routine that is used to retrieve the current play state.

/**

* Get the current state of the Pl ay/Pause button
* @eturn true if the button is in the Play state,
* false if it is in the Pause state.
* (Obee #setPlayState
*/
publ i ¢ Bool ean isPlayState( )
{
// Return the current state
/l1nsert "Controller isPlayState”

Thefirst thing that you will notice about thisroutineisthat itiscalledi sPl aySt at e( ) instead of

get Pl aySt at e( ) asyou may have expected. That is because this accessor routine is a special case in that

it returns a Boolean value. Naming conventions dictate that all accessors that return Boolean values should use a
| sDat aMenber () naming style, while non-Boolean methods use set Dat aMenber () naming style.

Locate the Controller isPlayState clipping in the Controller folder and drag it directly below the last line of
code shown above. Y our code should now look like this:
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/**

* Get the current state of the Pl ay/Pause button
* @eturn true if the button is in the Play state,
* false if it is in the Pause state.

* @bee #setPlayState

*/

publ i ¢ Bool ean isPlayState( )

{
// Return the current state
/ll1nsert "Controller isPlayState"
return playPauseButtonl.getState( ) ==

Pl ayPauseButt on. PLAY STATE;
}

The implementation of this method is pretty basic. We get the state of the play/pause button and returnt r ue if
the state of the button isthe same as PLAY_STATE, otherwise, we return false. Now it’ s time to implement
addActi onLi stener( ).
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Step 11 - Implementing Action Event Management Routines

Now it’stime for the step we have al been waiting for- implementing addAct i onLi stener ( ). Thisis
very similar to what we did in the | mageBut t on source. The concepts are the same.

Publ i ¢ Bool ean isPlayState( )

{
//Return the current state
//lnsert "Controller isPlayState"
return playPauseButtonl.getState( ) ==
Pl ayPauseBut t on. PLAY_STATE;
}

/I Routines for handling ActionLi stener managenent.
/llnsert "Controller Action Managenent"

Locate the Controller Action Management clipping in the Controller folder and drag it directly below the last
line of code shown above. Y our code should now look like this:

publ i c Bool ean isPlayState( )

{
// Return the current state
//1nsert "Controller isPlayState"
return playPauseButtonl.getState( ) ==
Pl ayPauseBut t on. PLAY_STATE;
}

/I Routines for handling ActionLi stener managenent.
//lnsert "Controller Action Managenent"
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/ * %

* Adds the specified action |listener to receive action events.
* @aram| the action |istener

*/
public void addActi onLi stener (ActionLi stener 1)
{
actionLi stener = AWIEvent Mul ti caster. add(acti onLi stener, 1);
}
/**

* Renoves the specified action listener so it no | onger receives
* action events fromthis conponent.
* @aram| the action |istener

*/
public void renoveActionLi stener (ActionLi stener 1)
{
actionLi stener = AWIEvent Mul ti caster.renove(actionLi stener, |);
}
/**

* Fire an action event to the |isteners.

* @aram command, the command String to send with the Acti onEvent
*/

protected void fireActionEvent (String comrand)

{
i f (actionListener !'= null)
actionLi stener. acti onPerfornmed(new Acti onEvent (thi s,
Act i onEvent . ACTI ON_PERFORVMED, conmand)) ;
}

We have added code for three separate routines. Let’ s examine each separately.
Publ i c voi d addActi onLi stener (Acti onLi stener 1)

{
}

TheaddActi onLi st ener ( ) isprovided for the use of external classes that want to be able to listen to the
controller and receive action events from it (in this case, it will be called by Sl i deShow). The

AWTEventMulticaster is a convenience class which maintains alist of objects that want to receive notification
from that object.

actionLi stener = AWIEvent Mul ti caster. add(acti onLi stener, 1);

AWEvent Mul ti cast er s are somewhat tricky beasts. Theadd( ) method takes the current multicaster
and the listener to be added and returnsanew AWIEvent Mul ti cast er with the listener added to itsinterna
list. Thus, for the implementation of this routine, we call add( ) with our current multicaster object that we
have stored in our actionListener data member, and the listener to be added. We store the result in our
actionListener data member (replacing the old one). Remove functions the same way:

public void renoveActionLi stener(ActionListener |)

{

actionLi stener = AWIEvent Mul ti caster.renove(actionLi stener, |);


http://java.sun.com/products/jdk/1.1/docs/api/java.awt.AWTEventMulticaster.html#_top_
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}

Thus, we use the same technique asaddAct i onLi st ener ( ) but we call the multicaster’sr enove( )
method instead. Thelast item, fi r eActi onEvent :

protected void fireActi onEvent (String command)

{
i f (actionListener !'= null)
actionLi stener. acti onPerforned(new Acti onEvent( this,
Act i onEvent . ACTI ON_PERFORMED, command)) ;
}

Thefirst step isthe check theact i onLi st ener to make surethat it isnot null. If thisis null, we have no
registered action listeners and, therefore, return from the function. Otherwise, we need to tell the multicaster to
broadcast an action event to each of itsregistered listeners. To do so, wecall theact i onPer f or med( )
method of our AWTEvent Mul t i cast er and pass anew action event as the parameter. This action event
takes three parameters. the originator of the action event (this), the type of event (ACTI ON_PERFORVED), and
the string command. It is the responsibility of the multicaster to insure that this event is propagated correctly to
each listener.

Now that we have our action handling routinesin order, it stime to implement our pai nt () method.
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Step 12 - Implementing paint( )

Our pai nt routine needs to draw the background as well as our buttons and close box.

Public void paint (G aphics g)

{
/ / Handl e painting the border inmage, and |l et the super class
/| paint the rest.
/l1nsert "Controller paint”

L ocate the Controller controller paint clipping in the Controller folder and drag it directly below the last line
of code shown above. Y our code should now look like this:

public void paint(G aphics g)

{
/I Handl e painting the border inmge, and | et the super class
[/ paint the rest.
//lnsert "Controller paint"
if (image '= null)
g.drawi mage(i mage, 0, 0, this);
super. pai nt(Qg);
}

As our comments indicate, we paint the background image ourselves by calling dr am mage( ) if theimage
isnon-null. Then we call our superclass and let it do its painting which draws the buttons and window.

Next isthe similar update method.

Back to top
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Step 13 - Implementing update( )
The update method is called when awindow or a portion of the screen needs to be refreshed.

Publ i c voi d updat e( G aphics Q)

{
// Override update to sinply call paint to reduce flicker.
/llnsert "Controller update"

L ocate the Controller controller update clipping in the Controller folder and drag it directly below the last line
of code shown above. Y our code should now look like this:

public void update(G aphics Q)

{
// Override update to sinply call paint to reduce flicker.
//1nsert "Controller update"
pai nt (9g);

}

Asthe comment suggests, we call pai nt () from our update method. This reduces flicker because the default
behavior of the update method of heavyweight components (such as awindow) erases the content area before
calling pai nt . We override this functionality to avoid erasing the window background. Since we have a
background image, we can simply draw the background to clear the window.
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Step 14 - Implementing getPreferredSize( )

Theget Pref erredSi ze( ) method returns the dimensions of the controller based on the size of the
background image.

/**

* Gets the size the controller should be to | ook its best

* @eturn the dinmensions the controller renders its self the best.
*/

Publ i c D nmension getPreferredSi ze( )

{

/11f the current image is not null, then return the size
//of the image. If it is null, defer to the super class.
//1nsert "Controller getPreferredSi ze"

Locate the Controller update clipping in the Controller folder and drag it directly below the last line of code
shown above. Y our code should now look like this:
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/**
* Gets the size the controller should be to | ook its best
* @eturn the dinensions the controller renders its self the best.
*/
Publ i c D nmension getPreferredSi ze( )

{
//1f the current image is not null, then return the size
//of the image. If it is null, defer to the super class.
//1nsert "Controller getPreferredSi ze"
i f (image !'= null)
return new Di nension (inage.getWdth(frane),
i mage. get Hei ght (frane));
return super.getPreferredSi ze( );
}

Asyou can see from the JavaDoc comments, we first check to see if the background imageisnul | . If it isnot,
we create a new dimension object with the width and height of the background image object. If theimageis
nul | , we return the preferred size of our parent object.

Back to top

Summary

That completes thisfile. We have built a controller that contains a dumb Container responsible for the layout of
the three-image button controls. We created an inner class to handle action events and registered ourselves as a
listener of the image buttons. We created some action routines to alow clients of the controller (Sl i deShow)
to register withthe Cont r ol | er classfor Act i onEvent s. Finally, we rounded out our class by adding a
paint method, and get Pr ef erredSi ze( ).

Next we will examine the file SlideShow.java. Return to the main tutorial file for preparatory instructions by
clicking here.
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Summary

Overview

The slideshow isthe main class of our application. Not only doesit__& File Slideshow Options Help
provide the main entry point to our application, it tiestogether all () (b
| &

of the classes that we previoudly defined. It allows the user to
select anumber of image fileswhich it will display sequentially
when the user clicks on the play button. It creates a number of
menu items that allows the user to specify options such asfull
screen and hide the control strip. It also provides facilities for
advancing and going backwards through the image list.

Slideshow =]

This class demonstrates a number of interesting concepts such as
how to handle menus, manipulate windows, and provide advanced
Macintosh functionality viathe MRIUt i | i t es classes. With
these classes, we can respond to core Appl eEvent s and handle filesin amore mac-like manner.

Steps to Follow

Back to top
Step 1 - Declaring and Defining Constants

Before we start declaring our class, we must first import all of the packages that we will be using. The
second set of imports are of interest. The com.apple.mrj packages are special M RJT oolkit packages
that give your application behaviors specific to the Macintosh. We will discuss these in more detail in
Step 18 - Reqgistering Special MRJ Handlers.

Our Sl i deShow class derives from java.awt.Frame. A frameis atop-level window (itisin fact

derived from thew ndow class) that has a border and title bar. We use aframe instead of a borderless
window because we want to have atitle bar for our window.

I mport java.awt. *;

| nport java. awt. event. Acti onLi st ener;
I nport java. awt. event. Acti onEvent;

| nport java.awt. event. KeyEvent;

I mport java.io.File;

| nport java.util.Vector;

I nport com apple.nrj.MRIApplicationUtils;

I nport com appl e. nrj. MRIOpenDocunent Handl er;
I nport com appl e. nrj. MRIQui t Handl er;

I mport com appl e. nrj. MRJAbout Handl er;

public class SlideShow extends Frane

{

[/ Decl are and defi ne constants
[/1nsert "SlideShow Const ants"


http://java.sun.com/products/jdk/1.1/docs/api/java.awt.Frame.html#_top_
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L ocate the SlideShow Constants clipping in the SlideShow folder and drag it directly below the last
line of code shown above. Y our code should now ook like this:

| mport java.awt.*;

| nport java.awt.event. Acti onLi stener;
| nport java.awt . event. Acti onEvent;

| nport java.awt . event. KeyEvent;

I nport java.io.File;

I nport java.util.Vector;

I mport com apple.nrj. MRJApplicationUils;

i mport com appl e. nrj . MRIOpenDocunent Handl er;
I nport com apple.nrj.MRIQuI t Handl er;

I nport com appl e. nrj. MRJAbout Handl er;

public class SlideShow extends Frane

{

/| Decl are and define constants

/l1nsert "SlideShow Const ants"

protected static final int SLEEP DELAY = 1000;
protected static final int WDITH = 430;
protected static final int HElI GHT = 270;

We declare three constants for our class. Thefirst, SLEEP DELAY, isthe number of milliseconds to
pause between slides before going to the next. The number 1000 corresponds to 1 second. The W DTH
constant is the default width of the slide viewing areawhile HEI GHT is the height of the area.

Now we will declare the class data members.
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Step 2 - Declaring the Slide Show Data Members

We will now declare a number of data members to store internal state such as whether or not we are
running in full screen, mode, and for our list of images we are displaying.

protected static final int WDTH = 430;
protected static final int HEIGHT = 270;
/| Decl are data menbers

[/l nsert "SlideShow data nenbers"

L ocate the SlideShow data members clipping in the SlideShow folder and drag it directly below the
last line of code shown above. Y our code should now look like this:

protected static final int WDTH = 430;
protected static final int HEI GHT = 270;

[/ Decl are data nenbers
[/l nsert "SlideShow data nmenbers"
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protected Vector files;

protected | mage currentl nmage;
protected int currentlndex;

prot ect ed Bool ean i sFul |l Screen;
protect ed Bool ean i sPl ayi ng;

prot ected Pl ayRunnabl e pl ayRunnabl e;
protected Thread thread;

protected Fil eDi al og openFi |l eDi al ogl;
protected Controller controls;

prot ect ed About Di al og about Di al og1l,;

We declare a number of data members that we will use to store internal data. All are declared protected
so that derived classes have access to them, but clients may only access the data through pre-defined
data accessor routines. Thisis good coding practice and prevents users from causing problems by
directly accessing this data. Since there are alot of variables here, we will examine them one at atime.

protected Vector files;

First, we declare a vector to store our image files that will be successively displayed as the slide show.
Thisvector issimilar to the vector of images used by the button, but instead of button images, this
vector holds the set of slides to be displayed.

protected | mage currentl nage;
protected int currentlndex;

Next, we declare an image variable that stores the image currently being displayed, and an integer that
stores the index in the vector of the image being displayed.

prot ect ed Bool ean i sFull Screen;
prot ect ed Bool ean i sPl ayi ng;

We declare two Booleans to keep track of whether we are currently in full-screen mode, and one to
keep track of whether the slide show is playing. In full-screen mode, we black out the desktop, and
center theimages in that area. If theimage islarger than the screen, it is scaled to fit.

prot ected Pl ayRunnabl e pl ayRunnabl e;

Thisisour Runnabl e object which contains the body of our thread. We use this to automatically
progress through the slides when the user clicks the play button, or chooses the play menu item.

protected Thread t hread;
Thisisthe thread we use to execute our Pl ayRunnabl e from.

protected Fil eDi al og openFil eD al ogl;
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We declare afile dialog for creation and storage of our file management object. Our Fi | eDi al og is
used to facilitate the selection of images to be part of the slide show using the standard file mechanism.
If you are using MacOS 8.5 or later, this dialog will use Navigation services.

protected Controller controls;

Our controller variable is used to store an instance of our Cont r ol | er classwhich containsthe
buttons and user interface for our slide show. The controller sends action events to our slide show
which we will respond to based on the message.

prot ected About Di al og about Di al og1l;

Lastly, we declare an instance of our About Di al og class from which we will instantiate our about
box if the user chooses About SlideShow from the Apple Menu.

Now that we have our data members, it is time to declare our menu items.
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Step 3 - Declaring our application Menus

The application defines a series of menus and menu items that may be used to add images to the dlide
show and configure the viewer.

protected Controller controls;

prot ected About Di al og about Di al og1l,;

/ | DECLARE_MENUS

/| Decl are Menus, Menu Itens and the Menu Bar
/l1nsert "SlideShow decl are nenus"

L ocate the SlideShow declare menus clipping in the SlideShow folder and drag it directly below the
last line of code shown above. Y our code should now look like this:
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protected Controller controls;
prot ected About D al og about D al ogl;

/ | DECLARE_MENUS

/| Decl are Menus, Menu Itens and the Menu Bar
/llnsert "SlideShow decl are nenus”
protected MenuBar nenuBar1;

protected Menu fil eMenu;

protected Menultem openMenultem
protected Menultem quitMenultem
protected Menu sl i deShowMwenu;

prot ected Menultem pl ayMenul t em
protected Menultem backMenul tem
protected Menultem forwardMenultem
protected Menu opti onsMenu;

protected Menultem control sMenultem
protected Menultem full ScreenMenul t em

We are declaring our menus and menu items that will be used in our application. The first object is our
main menu bar object which will hold all of our menus.

=3 Slideshow
Open... #0
Quit  %Q

The next three items are the File menu, the Open item of the File menu, and the Quit item of the File
menu. This menu will look like the image above. When we build the menu, we will be placing a
separator between the Open and Quit items. Thiswill be covered in Step 7 - Initializing the

Application Menus.

Options
Toggle Play #P |
Back #IL
Forward #1

Next, we declare the Slideshow menu and its three menu items: Toggle Play, Back, and Forward.
This menu is pictured above. We will be adding the Command Key equivalents to the menu itemsin
Step 7 - Initializing the Application Menus.

Help

Toggle Controls
Toggle Fullscreen

Lastly, we declare three variables for the final menu, the Options menu and its two menu items,
Toggle Controls, and Toggle Fullscreen.

Now that we have all of our class data members declared, it istime to work on our mai n( ) routine,
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the main entry point for our application.
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Step 4 - Creating the main entry point for the application

The main entry point of an application isthe initial execution point. It is the routine that gets called
first when the applicationisrun. In our mai n( ) routine, we will create our sl i deshow class, make

our frame visible, and register some special MRJ-specific handlers that will provide a more Mac-like
experience for the user.

/**

* The entry point to our application
*/

static public void main(String args[])
{

/I nstantiate our SlideShow, nmake it visible, and register
[/ our MRJ handl ers.

[/l nsert "SlideShow nmai n"

L ocate the SlideShow main clipping in the SlideShow folder and drag it directly below the last line of
code shown above. Y our code should now look like this:

/**
* The entry point to our application
*/
static public void main(String args[])
{
//1nstantiate our SlideShow, neke it visible, and register
// our MRJ handl ers.
/l1nsert "SlideShow mai n"
Sl i deShow sl i deShow = new Sl i deShow );
sl i deShow. set Vi si bl e(true);
sl i deShow. r egi st er MRIHandl ers( );
}

Thefirst step in our main routine isto create an instance of our Sl i de Show object. Once this object
Is created in our constructor, we call set Vi si bl e( ) with aBoolean parameter to make the frame
visible. Finally we call our r egi st er MRJHandl er s( ) method. This method installs a handler for
handling AppleEvents such asa Qui t Appl i cat i on AppleEvent or an OpenDocunent
AppleEvent. We will talk about this routine in more detail in Step 18 - Registering Special MRJ
Handlers.

Next we will implement the SI i de Show constructor.

Back to top
Step 5 - Initializing the SlideShow’ s State
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The constructor of the Sl i deShow has several important functions such as creating the application
menus, initializing the state, initializing controls, and registering listeners. The first step we will
perform isinitializing the application’ s state.
public SlideShow )
{

/11 NI T_STATE

[/lnitialize state information
[/l nsert "SlideShow init state"

L ocate the SlideShow init state clipping in the SlideShow folder and drag it directly below the last
line of code shown above. Y our code should now ook like this:

public SlideShow )
{
[11 NI T_STATE
[/llnitialize state information
[/1nsert "SlideShow init state"
| sSFul | Screen = fal se;
I sPl aying = fal se;
files = new Vector( );
current |l mage nul | ;
current | ndex -1;

Weinitialize severa of the data members to give them initial values. When we first start up, we don’'t
want to be full screen, soweseti sFul | Screentof al se, and wedon’'t want to be playing
initially, soweseti sPl ayi ngtof al se aswell.

We create a new vector object and store it in our files variable. This vector will keep track of the
images in our slideshow. We use a vector object for this storage because that alows us to support an
arbitrary number of images since the data structure is dynamically resizable.

Since we don’'t have any initial images, we set thecur r ent | rage variableto nul | and the
current | ndex variableto -1. We choose -1 because it is not avalid vector index and also because it
is arecognizable value. Any attempt to use it would throw an exception that we would easily be able to
track down to thisinitiaization. If we would have used a0 or 1, thiswould be harder to debug since
this could be avalid vector index.

Next we will set up and initialize our controls.
Back to top
Step 6 - Setting up and Initializing our Application Controls

Our application contains a number of controls and objects that need to be initialized in our constructor.
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| SFul | Screen = fal se;
I sPlaying = fal se;
files = new Vector( );
currentl mage = nul |;
currentl ndex = -1;
[/ 1 NI T_CONTROLS
/] Setup and configure our SlideShow
[/l nsert "SlideShow init control s"

L ocate the SlideShow init controls clipping in the SlideShow folder and drag it directly below the last
line of code shown above. Y our code should now ook like this:

| sSFul | Screen = fal se;
I sPlaying = fal se;
files = new Vector( );
currentl mage = nul | ;
current | ndex = -1;

/11 NI T_CONTROLS

/] Setup and configure our SlideShow

//lnsert "SlideShow init controls”

set Layout (nul 1) ;

set Vi si bl e(fal se);

set Si ze(W DTH, HEI GHT) ;

D nensi on screenSi ze =
Tool ki t. get Defaul t Tool kit( ).getScreenSi ze( );

set Location((screenSize.width - WDTH) / 2,
(screenSi ze. height - HEIGHT) / 2);

set Backgr ound( Col or. bl ack) ;

openFi | eDi al ogl = new Fil eDi al og(this);

openFi | eDi al ogl. set Mode( Fi | eDi al og. LOAD) ;

openFi l eDi al ogl.setTitl e(" Open");

openFi | eDi al ogl. set Fi |l enaneFi |l ter (new | mageNaneFilter( ));

setTitle("SlideShow');

controls = new Controller(this);

Let’slook at these initialization statements line by line in order to better understand what they do.
set Layout (nul | );

We do not want to use a layout manager for our Sl i de Showwindow because we will be drawing the
contents of the window ourselves. Thus, we set the layout manager to nul | in order to specify no
layout.

set Vi si bl e(fal se);

We hide the window during its construction by calling set Vi si bl e( ) withf al se asthe
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parameter. Thisis good practice, as we don’t want the user to see the window pieces being constructed.
set Si ze(W DTH, HEI GHT) ;

We set the initia size of our window be 430 pixels wide and 270 pixelstall. The W DTH and HEI GHT
values are the constants we defined previoudly.

Di mensi on screenSi ze = Tool kit.getDefault Toolkit( ).getScreenSize( );

We need to get the width and height of the screen that we are displaying on so that we can center our
window, or resize the window to the size of the screen if we arein full screen mode. To get the screen
size, we use amethod in the java.awt.Toolkit class. The toolkit is a mechanism that gives us access to

the underlying java peer classes, or native classes on which the awt is built. For example, in the case of
j ava. awt . W ndow, there is a peer class that uses the native system call on the platform to create
that window. On a Macintosh, the peer class for window uses the Macintosh Toolbox and Window
Manager to create the window that corresponds to the Java object. On Windows, the peer class uses the
MFC and the Windows API to create a native window.

By retrieving the default toolkit, we have access to platform specific information such as the call to
getScreenSize( ) which uses a native call to retrieve the dimension of our screen.

set Location((screenSi ze.wdth - WDTH) / 2, (screenSize. height -
HEI GHT) / 2);

We use some basic math to center the window on the screen. Theset Locat i on( ) call, positions
the top left-hand corner of the window based on the parameters which are offsets from the top and | eft
corner of the screen.

set Backgr ound( Col or. bl ack) ;
We want the window to have a black fill color, so we set the background to black.

openFi | eDi al ogl = new Fil eDi al og(this);

openFi | eD al ogl. set Mode(Fi | eDi al og. LOAD) ;

openFil eDi al ogl.setTitl e(" Open");

openFi | eDi al ogl. setFil enaneFilter(new I mageNaneFilter( ));

Our application uses afile dialog to allow the user to specify the images to be used as part of the dlide
show. We create a new FileDialog object and assign it to our variable. A file dialog can be used to
either open files, or savefiles. The function of the dialog is specified by setting the mode with the
set Mode() call. Wewant to use our dialog to open files, sowecall set Mode( ) with

Fi | eDi al og. LOAD asthe parameter. Next, we set the title of the dialog to “Open”, and specify a
filefilter to be used by the dialog. Our filefilter will look at the names of the files and only display
those nameswhich end ina".gif" or ".jpg" extension. We will look at thisfilter in detail when we
examine the ImageNameFilter file.

setTitle("SlideShow');
We set the title of the window to “ SlideShow” for lack of a better name.
controls = new Controller(this);

Lastly, we create our compound controller object that contains all of the buttons and controls for
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controlling our application. We pass ourselves as the parent frame parameter to the constructor of the
Controller.

Next, we will initialize our application menus.

Back to top
Step 7 - Initializing the Application Menus

We are now ready to create our application menu bar and associated menus and menu items.

openFil eDi al ogl.setTitl e(" Open");

openFi | eDi al ogl. setFi | enaneFi |l ter(new | mageNaneFilter( ));
setTitle("SlideShow');

controls = new Control ler(this);

/11 NI T_MENUS

// Create, configure, and setup the nenubar,

// menus, and nenu itens.

//lnsert "SlideShow init nmenus”

L ocate the SlideShow init menus clipping in the SlideShow folder and drag it directly below the last
line of code shown above. Y our code should now look like this:

openFi | eDi al ogl. setTitl e(" Open");

openFi | eDi al ogl. set Fi | enameFi | ter (new | mageNaneFilter( ));
setTitle("SlideShow');

controls = new Control ler(this);

/11T NI T_MENUS

|/ Create, configure, and setup the nenubar,
// menus, and nmenu itens.

//1nsert "SlideShow init nmenus”

menuBar1l = new MenuBar( );

[1File menu

fileMenu = new Menu("File");

openMenultem = new Menultem(" Open...");

openMenul t em set Short cut (new MenuShort cut
(KeyEvent. VK O fal se));

fileMenu. add( openMenultem ;

fil eMenu. addSeparator( );

qui t Menultem = new Menultenm("Quit");

qui t Menul t em set Short cut (new MenuShort cut
(KeyEvent . VK Q fal se));

fileMenu. add(quitMenultem;

menuBar 1. add(fil eMenu);

[/ SlideShow nmenu
sl i deShowivenu = new Menu(" Sl i deShow");
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pl ayMenul tem = new Menul ten( " Toggl e Pl ay");
pl ayMenul t em set Short cut (new MenuShort cut
(KeyEvent. VK P, fal se));
sl i deShowivenu. add( pl ayMenul tem ;
backMenul tem = new Menul t en( " Back") ;
backMenul t em set Short cut (new MenuShort cut
(KeyEvent . VK_OPEN BRACKET, f al se));
sl i deShowivenu. add( backMenul t en) ;
f orwar dMenul tem = new Menul t en( " Forward");
f orwar dMenul t em set Short cut (new MenuShort cut
(KeyEvent . VK_CLOSE BRACKET, f al se));
sl i deShowivenu. add( f or war dMenul t en) ;
menuBar 1. add( sl i deShowivenu) ;

/1 Options nmenu

opti onsMenu = new Menu(" Options");

control sMenultem = new Menul ten( " Toggle Control s");

opti onsMenu. add(control sMenulten;

full ScreenMenultem = new Menulten("Toggle Full Screen");
opti onsMenu. add(ful | ScreenMenul tem ;

menuBar 1. add( opt i onsMenu) ;

set MenuBar ( menuBar 1) ;

Sincethisisalot of code, we will look at it in blocks. First, we will set up the main menu bar and File
menu.

nmenuBar1l = new MenuBar( );

We create a main menu bar object and store it in our data member.

=3 Slideshow
Open.. 3#0
Quit  %Q

fileMenu = new Menu("File");

We create each of our menus by creating anew j ava. awt . Menu object with the string of the menu
name. In this case, we create the File menu by using the string “File”, and assigning the result to our
local data member.

openMenul tem = new Menulten(" Open...");

Menu items are created similarly. For every item we want to create, we create a new instance of
java.awt.Menultem with the string for the item as we want it displayed in the menu. Here we use the

string “Open...".
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openMenul t em set Short cut (new MenuShortcut (KeyEvent.VK O fal se));

To make our application more user friendly, we assign menu shortcuts to our menu items. These
shortcuts translate to Command keys on the Macintosh, and accelerator keys on Windows platforms.
To make amenu shortcut, we call set Short cut ( ) from the specific menu item, and pass a
java.awt.MenuShortcut object which we are creating in place. The menu shortcut constructor takes a

virtual key code that specifies the key for the shortcut and a Boolean which specifies whether the Shift

key needs to be pressed or not. In our case, we use the Macintosh standard Command-O for our Open
menu item, and we passf al se to specify that the user does not need to hold down Shift-Command-O
to perform the shortcut.

fil eMenu. add( openMenultem;
fileMenu. addSeparator( );

We add our newly created open menu item to our File menu and add a separator. Thisis a horizontal
line that will appear between our open item and the Quit item.

qui t Menultem = new Menultenm("Quit");

qui t Menul t em set Short cut (new MenuShortcut (KeyEvent.VK Q fal se));
fileMenu. add(quitMenultem;

menuBar 1. add(fi |l eMenu) ;

Now that we have walked through the Open menu item, itisalot Options

easier to understand the code for the Quit menu item. We create a Toggle Play  ®P |
new menu item and assign it to our qui t Menul t emdata Back [
member. We add a shortcut (Command-Q) for the item, and add e %1

the item to the File menu. Lastly, we add the completed File
menu to our main menu bar. Menu items are added from the top to the bottom to menus, and menus are
added from left to right in the menu bar.

The remaining two items are very straightforward.

sl i deShowivenu = new Menu(" Sl i deShow");

pl ayMenul tem = new Menulten(" Toggle Play");
pl ayMenul t em set Short cut (new MenuShortcut (KeyEvent.VK P, false));
sl i deShowivenu. add( pl ayMenul tem ;

backMenul tem = new Menul t en( " Back") ;
backMenul t em set Short cut (new MenuShort cut
(KeyEvent . VK_OPEN_BRACKET, f al se));

sl i deShowivenu. add( backMenul t en) ;

f orwar dMenul tem = new Menul t en( " Forwar d");

f orwar dMenul t em set Short cut (new MenuShort cut
(KeyEvent . VK_CLOSE_BRACKET, f al se));

sl i deShowivenu. add(f or war dMenul t em ;

menuBar 1. add( sl i deShowivenu) ;

The code above and the image of the menu the code represents should be the same. Y e, if you look


http://java.sun.com/products/jdk/1.1/docs/api/java.awt.MenuShortcut.html#_top_
http://java.sun.com/products/jdk/1.1/docs/api/java.awt.Event.html#key

Implementing the Slide Show
carefully, you will notice a mistake in the image. Can you find it?

We create anew SlideShow menu and anew Toggle Play item. We Help

assign Command-P as the shortcut, and add the menu item to the menu.
Next we create aBack and a Forward item with shortcut keys and add
them to the menu. Finally, we add the Slideshow menu to the menu bar.

Toggle Controls
Toggle Fullscreen

opti onsMenu = new Menu(" Options");

control sMenultem = new Menul ten("Toggle Control s");

opti onsMenu. add(control sMenul ten);

full ScreenMenultem = new Menulten("Toggle Full Screen");
opti onsMenu. add(ful I ScreenMenultem ;

nmenuBar 1. add( opt i onsMenu) ;

set MenuBar ( renuBar 1) ;

For the options menu, we create a new menu and the appropriate menu items. We do not assign
command keys here because these items should not need be used frequently. Lastly, we call
set MenuBar () which changes the main menu bar to the one we just created.

Now we are ready for the last step in creating our constructor— registering our application event
listeners.

Back to top
Step 8 - Registering our Application Event Listeners

Our application needs to install a number of event listenersin order to respond appropriately when
events are fired. Not only do we need to listen to our controller and respond when it fires action events,
but we also have to listen to all of our menu items so that we can respond when these items are
selected from the menus.

full ScreenMenultem = new Menulten("Toggle Full Screen");
opti onsMenu. add(ful | ScreenMenul tem ;

menuBar 1. add( opt i onsMenu) ;

set MenuBar ( menuBar 1) ;

/ | REG STER LI STENERS

/ /| Regi ster ActionListeners with the nenu itens and
//the controller.

//1nsert "SlideShow register |isteners”

L ocate the SlideShow register listeners clipping in the SlideShow folder and drag it directly below
the last line of code shown above. Y our code should now look like this:
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full ScreenMenultem = new Menulten("Toggle Full Screen");
opti onsMenu. add(ful | ScreenMenul tem ;

menuBar 1. add( opti onsMenu) ;

set MenuBar ( nenuBar 1) ;

/I REG STER LI STENERS

/'l Regi ster ActionListeners with the nenu itens and
//the controller.

/[/1nsert "SlideShow register |isteners”

Action aAction = new Action( );

openMenul t em addAct i onLi st ener (aActi on);

qui t Menul t em addAct i onLi st ener (aActi on);
control sMenul t em addActi onLi st ener (aActi on);
ful | ScreenMenul t em addAct i onLi st ener (aActi on);
pl ayMenul t em addActi onLi st ener (aActi on);
backMenul t em addAct i onLi st ener (aActi on);

f orwar dMenul t em addAct i onLi st ener (aActi on) ;
control s. addActi onLi st ener (aActi on);

This system of registering listeners for handling Act i onEvent s should be fairly familiar by now. As
aresult, we will talk about this code at afairly high level. If you are having difficulty understanding,
refer to our listener registration code in a previous class (such asin Controller.java).

First, we instantiate an instance of our inner class (that we will define later in Step 19 - Creating an
Inner Class to Handle Action Events) that we will use to handle these event. Then we add an action

listener to each class we want to be able to respond to. It isimportant to note that we register alistener
with each menu item as well as our controller object.

Next, we will look at threading in our application and write our main thread class.

Back to top
Step 9 - Implementing the SlideShow Threading Model

In our application, we use athread to handle the automatic advancement of framesin our slideshow.
By using threading for timing and displaying subsequent images, we insure that the user interface of
our application remains responsive.

We need to skip down in the source file abit past thet oggl ePl ayi ng( ) method to get to the
definition of our inner thread class.

public void togglePlaying( )
{

// Handl e starting and stopping the automatic progression of
//the show.
//1nsert "SlideShow toggl ePl ayi ng"



Implementing the Slide Show

[/l nner class to inplenent our automatic progression of
/'/the show.
//1nsert "SlideShow Pl ayRunnabl e"

L ocate the SlideShow PlayRunnable clipping in the SlideShow folder and drag it directly below the
last line of code shown above. Y our code should now look like this:

public void toggl ePl ayi ng( )

{
// Handl e starting and stopping the autonmatic progression of
//the show.
/ll1nsert "SlideShow toggl ePl ayi ng"

}

/ /1 nner class to inplenent our automatic progression of
//the show.
/[llnsert "SlideShow Pl ayRunnabl e"

cl ass Pl ayRunnabl e i npl enent s Runnabl e

{
publ i ¢ Bool ean i sRun = true;
public void run( )
{
whil e (isRun)
{
oneSt ep(true);
try
{
Thr ead. sl eep( SLEEP_DELAY) ;
}
catch (InterruptedException exc) { }
}
}
}

This code creates an inner class that implements the Runnabl e interface. The runnable interface
specifies an API for smple thread classes that have a single method, ther un( ) method where the
main work of the thread is performed. When the thread is started, the r un method is called. Once
execution of the r un method is completed, the thread is no longer running. The thread still exists, but
iIsno longer alive. We want our thread to continue running aslong aswe are in play mode. As aresult,
we have awhile loop in our r un method that executesaslong asi sRunissettotr ue.

Let’s study the code in detail. First, we declare our inner class that implements the Runnabl e
interface. Secondly, we declare a public Boolean data member isrun that we initializetot r ue. We
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make this data member public, so we can access it from our application class. Next, we declare our

r un method. In the body, we call oneSt ep( ) which displays the next image in the slide show. (We
will look at this method in detail in Step 11 - Implementing oneStep()). Lastly, we try to sleep the
thread (or perform no operations for our delay interval which we defined to be one second. If for some
reason, we can't sleep our thread because of a InterruptedException, we silently catch the exception
and continue our loop.

Now we will go back and define our t oggl ePl ayi ng( ) method.

Back to top
Step 10 - Implementing togglePlaying( )

Thet oggl ePl ayi ng( ) method is called when the user clicks on the play/pause button of the
controller. If the application isin play mode, we need to stop playing by stopping the thread. If the
application is in pause mode, we need to create anew Pl ayRunnabl e thread and start it.

Skip back in the source just above the Pl ayRunnabl e inner class we just created.

f or war dMenul t em addAct i onLi st ener (aActi on);
control s. addActi onLi st ener (aActi on);

}

/**

* Starts or stops cycling forward through the Iist of inage
* files to display.

*/

public void toggl ePl ayi ng( )

{

/I Handl e starting and stopping the automatic progression
/I of the show.
/ll1nsert "SlideShow toggl ePl ayi ng"

L ocate the SlideShow togglePlaying clipping in the SlideShow folder and drag it directly below the
last line of code shown above. Y our code should now look like this:

f or war dMenul t em addAct i onLi st ener (aActi on);
control s. addAct i onLi st ener (aActi on);

}
/**
* Starts or stops cycling forward through the list of inage
* files to display.
*/
public void toggl ePl ayi ng( )
{

// Handl e starting and stopping the autonmatic progression of
/'/the show.
/l'lnsert "SlideShow toggl ePl ayi ng"
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i f (isPlaying)

{
I f (playRunnable !'= null)
pl ayRunnabl e.i sRun = fal se;
I sPlayi ng = fal se;
}
el se
{
If (thread == null || !thread.isAlive( ))
i f (playRunnable !'= null)
pl ayRunnabl e. i sRun = fal se;
pl ayRunnabl e = new Pl ayRunnabl e( );
t hread = new Thread(pl ayRunnabl e);
thread.start( );
| sPlaying = true;
}
}

Thiscodefort oggl ePl ayi ng( ) isfairly straightforward. We check thei sPl ayi ng variable
(whichisinitially settof al se). If the variable is true, meaning we are in play mode, we need to stop
playing. To do so, we check to make sure our pl ayRunnabl e thread exists (i.e., is non-null). If it
has been created, we set thei sRun data member of the thread to false. Thiswill cause the while loop
In our thread to stop executing, which causes our thread to stop. Lastly, we set our application data
member i sSPl ayi ng tof al se since we are now stopped.

If i sPl ayi ng isfalse when we enter this function, we are stopped and want to toggle our state to the
play mode. Therefore, we check to seeif our thread is null (which will be the case if we are entering

t oggl ePl ay for thefirst time), and also check to make sure that the thread is not alive by calling
thread.isAlive( ).Iftherun( ) method of our pl ayRunnabl e thread is executing,

I SAli ve( ) will returntrue. Otherwise, it will return false. What we are doing here is checking to
seeif our thread exists and if it does, make sure that it is not alive. If the thread is alive and non-null,
we set thei sRun variableto f al se, which will cause the thread to die. Now that we are assured that
our thread is no longer running, we create a new thread and assign it to our data member and pass it
our new runnable object. Lastly, we start the thread and set isPlaying to true.

Now that we have our threading set up, let’slook at our oneSt ep( ) method where we will add
code to handle slide advancement.

Back to top
Step 11 - Implementing the oneStep( ) method

Our oneSt ep( ) method is called from the pl ayRunnabl e object running in our thread. It is
responsible for advancing to the next slide in the image list and displaying the image. If we reach the
end of theimage list, it loops to the first dlide. This method is also going to be called in response to
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clicking the forward and backwards button in the controller. As aresult, our routine takes a Boolean
parameter that specifies whether we are advancing, or going backwards. A value of t r ue means that
we are going forward, while avalue of f al se means that we are stepping backwards to the previous

image. Let’s go down past our pl ayRunnabl e inner class to the declaration for our oneStep( )
method.

try
{
Thr ead. sl eep( SLEEP_DELAY) ;

}

catch (I nterruptedException exc) { }

}
}
}
/**

* Steps the slide show forward or backwards by one i nage.
* @aramif true, step forward, if false, step backward.
*/

public void oneStep(Bool ean i sForwar d)

{

/I Handl e stepping forward or backward in the |ist of
/limage files, load the inage, and repainting.
//1nsert "SlideShow oneStep"”

L ocate the SlideShow oneStep clipping in the SlideShow folder and drag it directly below the last
line of code shown above. Y our code should now ook like this:

try
{
Thr ead. sl eep( SLEEP_DELAY) ;

}

catch (InterruptedException exc) { }

}
}
}
/**

* Steps the slide show forward or backwards by one i nage.
* @aramif true, step forward, if false, step backward.
*/
public voi d oneSt ep(Bool ean i sForwar d)
{
/I Handl e stepping forward or backward in the |ist of
/limage files, |oad the image, and repainting.
/l1nsert "SlideShow oneStep”
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int size = files.size( );

if (size > 0)
{
I f (isForward)
{
current | ndex++;
I f (currentlndex >= size)
current | ndex = 0;
}
el se
{
current | ndex--;
I f (currentlndex < 0)
currentl ndex = size - 1;
}
File file = (File)files.elenment At (currentl ndex);
if (file !'= null)
{
| mage i mage = M sc. | oadl mage(file.getPath( ), this,
fal se);
If (image '= null)
{
if (currentlmage !'= null)
current |l mage. fl ush( );
current | mage = i nmage;
repaint( );
}
}

Thislookslike alot of code, but it is not as complicated as it may seem. Our first priority isto get the
number of images that will be displayed as part of our sl i deShow. Thisis accomplished by checking
our vector of image files and retrieving the size (the number of elementsin the vector). We cache this
in alocal variable because we will need this number throughout this function.

The next line checks to see if we have more than zero images. If we don’t, then we return, since the
concept of going to the next image is meaningless if there are no images. Otherwise, we check our
Boolean parameter to determine if we need to step forward or backwards. If we are going forwards (if
I sFor war d istrue), we increment our index variable. Then if the index exceeds our image capacity
(which means that we were on the last image in our show) we set the index to the beginning by setting
itto 0.

Otherwise (if we are going backwards), we do a similar thing but we decrement our index and check to
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see if we are at the first image (index zero) and wrap to the last image if that is the case.

Once we have determined which image will be displayed next, we retrieve afile reference from the
vector of filesand storeit in alocal variable. After checking to make sure that the file is not null, we
load the image, flush the old image, and set the current image to be the image we just |oaded.

Finaly, wecall r epai nt ( ) onour window so that our pai nt ( ) method is called and our new
image isdrawn in our window. We will examine pai nt () indetail in Step 16 - Implementing the

paint( ) method, but for now, all you need to know is that the paint method draws the image to the
screen. Now letslook at our code for thet oggl eFul | Scr een( ) method.

Back to top
Step 12 - Implementing the toggleFull Screen( ) method

When the user selects Toggle Fullscreen from the Options menu, it callsthet oggl eFul | Scr een(
) method which isresponsible for changing the full-screen mode.

/**

* Handl es sizing of the window to utilize the full screen size,
* or to use the size of the inmage.

*/

public void toggl eFull Screen( )

{

/I Handl e toggling the frane w ndow size between the i mge
/|l size, screen size, and full screen.
/l1nsert "SlideShow toggl eFul |l Screen”

L ocate the SlideShow toggleFullScreen clipping in the SlideShow folder and drag it directly below
the last line of code shown above. Y our code should now look like this:

/**

* Handl es sizing of the wndow to utilize the full screen size,
* or to use the size of the inmage.
*/
public void toggl eFul | Screen( )
{
/I Handl e toggling the frane w ndow size between the i mge
/] size, screen size, and full screen.
//1nsert "SlideShow toggl eFul | Screen”
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D mensi on screenSi ze =
Tool ki t. get Defaul t Tool kit( ).getScreenSi ze( );

i f (isFull Screen)

{
int width = WDTH,
I nt hei ght = HElI GHT;
If (currentlmage !'= null)
{
wi dth = currentl mage. get Wdth(this);
hei ght = current| mage. get Hei ght (t hi s);
/I Make sure the window fits on the screen
width = Math. m n(w dth, screenSi ze. w dth);
hei ght = Mat h. m n(hei ght, screenSi ze. hei ght);
}
set Location((screenSize.wdth - width) / 2,
(screenSi ze. height - height) / 2);
set Si ze(w dt h, hei ght);
I sFul | Screen = fal se;
}
el se
{
int top = 21;
I nt sides = 5;
set Bounds(-sides, -top, screenSize.width + 2 * sides,
screenSi ze. height + top + sides);
I sFul | Screen = true;
}

This method looks bad, but it is mostly just math. After we get the screen size from the toolkit, there
are two main branches of execution. Thefirst occursif we are in full-screen mode and want to go to
normal mode, and the second is if we are in normal mode and want to change to full screen. Let’s look
at the first case.

Since we are in full screen and want to go to normal mode, we first set up two variablesinitialized to
our default width and height. These default values will be used if for some reason our imageis null.
Next, if the image is not null, we retrieve its width and height and store them in our local variables.
Then we assign width and height to the smaller of either the screen size for that dimension, or the
Image size. Thisinsuresthat if the image is larger than the screen, that we make our window the size of
the screen instead. If the image is smaller, we use the image size. Thisis accomplished by our
judicious use of the min function that is part of the standard Math package.
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Next, we set the position of the window so that it is centered on the screen, and set the width and
height of the window. Finally we set thei sFul | Scr een variabletof al se.

In the case where we are in normal display mode and want to go full screen, we set the bounds of the
window to the screen size and then set i sFul | Scr een to true. Note that since our window has a
frame and atitle bar, we had to correct for the height and width of this border. That is where the top
and sides value comes in. We want to make sure that we move the window 21 pixels above the top of
the screen so that we don’t see the title bar. We do the same with the edges to ensure that the edge
border is not visible.

Now it’stime for the ever-popular t oggl eControl s( ).
Back to top
Step 13 - Implementing toggleControls( )

Thet oggl eCont r ol s method is called from the Toggle Controls menu item of the Options menu.
It will show the controller window if it is hidden, and hide the window if it isvisible.

/**

* Shows or hides the control w ndow.
*/

public void toggleControls( )

{

/I Handl e toggling the visibility of the controller
//1nsert "SlideShow toggl eControls"

L ocate the SlideShow toggleFullScreen clipping in the SlideShow folder and drag it directly below
the last line of code shown above. Y our code should now ook like this:

/**

* Shows or hides the control w ndow.

*/

public void toggleControls( )

{
//Handl e toggling the visibility of the controller
/l1nsert "SlideShow t oggl eControls”
if (controls !'=null)

controls.setVisible(!controls.isVisible( ));
}

What we do hereis first make sure that our controller is not null. If itis, then all bets are off and we
shouldn’t do anything. Otherwise, we show the controller if it is hidden, and hide the controller if it is

visible by setting the visibility of the object to the logical opposite of its current visibility state. Pretty
slick.
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For the next step, we will implement our quit handler.

Back to top
Step 14 - Implementing doOnQuit( )

Our doOnQui t () method is called when the user selects the Quit item from the File menu or we

receiveaQui t Appl i cati on Appl eEvent. Moreonthisin Step 18 - Registering Special MRJ
Handlers.

/**

* Gets called when the user chooses the Quit nenu item or

* when the application receives a quit nmessage fromthe Finder
* (or other app).

*/
protected void doOnQuit( )
{

/I Handl e cl eaning up, and quit.
[/l nsert "SlideShow doOnQuit"
// Do any cl ean up here.

L ocate the SlideShow doOnQuit clipping in the SlideShow folder and drag it directly below the last
line of code shown above. Y our code should now ook like this:

/**

* Gets called when the user chooses the Quit nenu item or

* when the application receives a quit nessage fromthe Finder
* (or other app).

*/

protected void doOnQuit( )

{
/ I Handl e cl eani ng up, and quit.
[/l nsert "SlideShow doOnQuit"
/I Do any cl ean up here.
/I Exit wth success.
System exit (0);

}

When we receive a quit message, we call java.lang.System.exit(). Thisroutineis very similar to the C

call, Exi t ToShel | ( ) . It shuts down the application and terminates the Virtual machine. The
parameter is the message that would be returned on a command-line based system. We pass zero asthe
parameter to indicate that we exited because the user quit, not because of an error condition.

Now we will implement doAbout () which displays our about dialog box.
Back to top


http://java.sun.com/products/jdk/1.1/docs/api/java.lang.System.html#exit(int)
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Step 15 - Implementing doAbout( )

ThedoAbout routineis called when the user selects About About...
SlideShow from the Apple menu. It displays our About dialog
(see image above) by instantiating our About Di al og class. We
use the MRJ toolkit to place the About item on the Apple menu.
Normally, the Apple menu would not be accessible in Java (since
it is platform specific), but we use some Macintosh-specific
routines to give our users a more Mac-like experience. We will discuss the steps that we took to do this
later in Step 18 - Registering Special MRJHandlers.

/**

* Gets called when the user selects the about nenu itemin
* the Apple Menu.

*

protected void doAbout ( )

{

This is my coal Slide5Show Applicaton!

/ I Handl e di spl ayi ng about information here
/1 nsert "SlideShow doAbout "

L ocate the SlideShow doAbout clipping in the SlideShow folder and drag it directly below the last
line of code shown above. Y our code should now look like this:

/**

* Gets called when the user selects the about nenu itemin
* the Apple Menu.

*/
protected void doAbout ( )
{
/ I Handl e di spl ayi ng about information here
/l1nsert "SlideShow doAbout "
i f (aboutDi al ogl == null)
about D al ogl = new About D al og(this, true);
about Di al ogl. set Vi si bl e(true);
}

The doAbout method checksto seeif thedialog isnull (it will beif it has not previously been
displayed). If the dialog is null, we create a new dialog passing our window as the parent frame. Then
we display the dialog by calling set Vi si bl e( ) with atrue argument.

Roll up your sleeves, because it istime to implement pai nt .
Back to top
Step 16 - Implementing the paint( ) method

Pai nt isresponsible for the drawing of our window. It handles drawing of the images as well as
centering and scaling within the window. This extrawork adds a bit of complexity, but makes the
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application much nicer and polished.

public void paint (G aphics g)

{
/I Handl e scaling and drawing the image to fit in the
[/ frame content area.
//1nsert "SlideShow paint"

L ocate the SlideShow paint clipping in the SlideShow folder and drag it directly below the last line of
code shown above. Y our code should now ook like this:

public void paint(Gaphics Q)

{
// Handl e scaling and drawing the image to fit in the
[/ frame content area.
//1nsert "SlideShow paint"

if (currentlmage !'= null)

{
D nension s = getSize( );
int iWdth = currentl mage. getWdth(this);
I nt i Height = currentl mage. get Hei ght (t hi s);

int scaleWdth = i Wdth;
I nt scal eHei ght = i Hei ght;

int wbelta
int hDelta

s.width - i Wdth;
S. hei ght - i Hei ght;

if (wbelta > 0 & hDelta > 0)
{
/1 The image fits, just drawit.
g. draw mage(currentlnmage, (s.width - iWdth) / 2,
(s.height - iHeight) / 2, this);
}
el se
{
// The i nage doesnit fit. W need to scale it
//down to fit.

float ratio = 1;

if (wbelta < hDelta)
{
if (iIWdth > 0)
{
[/wdth needs to be scaled to fit
ratio = s.wdth / (float)i Wdth;
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}
}
el se
{
if (iHeight > 0)
{
/I hei ght needs to be scaled to fit
ratio = s.height / (float)i Height;
}
}

scaleWdth = (int)(iWdth * ratio);
scal eHeight = (int)(iHeight * ratio);

g. drawl mage(current | nage,
(s.width - scaleWdth) / 2,
(s. height - scal eHeight) / 2,
scal eWdth, scal eHeight, this);

Whoa Nellie! That’s some funky math. Don’t worry about it. Understanding the algorithm isn’t as
important as understanding what the pai nt method does

First, we make sure we have a non-null image. If theimage is null, there is nothing to draw, and we are
done. If the image is not null, we get the size of the image and check to seeif it fitsinside our window.

If the image fits, we draw it centered within the window. If it does not fit, we scale the image to fit and

then draw the scaled image in our window.

The main drawing task is done by dr awl mage( ) . When we are called, we are passed in agraphic
context to draw into, and we call java.awt.Graphics.drawlmage( ) from this context. We pass the image
object to draw, the X location, Y location, width, height, and ourselves as the observer. The observer is
an object that will receive notification when the drawing of the image is complete. We pass ourselves
as the observer, even though we don’t do anything special when we are notified of completion.

Next, we will implement set Vi si bl e( ).

Back to top
Step 17 - Implementing setVisible( )

We overridethe set Vi si bl e( ) method to ensure that if the main window is made visible, the
controller is made visible aswell. Conversely, if the main window is hidden, we want to hide the
controller.

public void setVisibl e(Bool ean b)

{


http://java.sun.com/products/jdk/1.1/docs/api/java.awt.Graphics.html#drawImage(java.awt.Image,%20int,%20int,%20int,%20int,%20java.awt.image.ImageObserver)
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/I Make sure the controls are visible only when the
[/frane is visible.
[/l nsert "SlideShow set Vi si bl e"

L ocate the SlideShow setVisible clipping in the SlideShow folder and drag it directly below the last
line of code shown above. Y our code should now ook like this:

public void setVisibl e(Bool ean b)

{
/I Make sure the controls are visible only when the
[/frame is visible.
/llnsert "SlideShow set Vi si bl e"
super. set Vi si bl e(b) ;
If (controls !'= null)
control s. setVisible(b);
}

Since we are adding functionality to our set Vi si bl e method override, wecall set Vi si bl e( )
from our base class (Fr ane) to insure that we inherit the default behavior. Next, we check to seeif the
controls are null. If they aren’t we set the visibility of the controller to match the visibility of our
window.

In the next step, we will register handlers to add Macintosh-specific functionality to our application.

Back to top
Step 18 - Registering Special MRJ Handlers

Users expect their Macintosh applications to behave in a consistent way and are unwilling to accept
“But thisis aJava program” as an excuse for loss of functionality. As aresult, we add three specific
handlers for our application to add functionality, an open document handler, an about handler, and a
quit handler. The open document handler allows us to receive notification when documents are
dropped on our application icon (in the case of aJBound application). When this occurs, the Finder
sends an OpenDocunent event to our application which will call our registered handler. In our case,
any image files dropped on our application icon should be added to our image list.

The second handler, the about handler, notifies us when the user chooses the about item in the Apple
Menu. Thereis aso some additional work in the form of a Macintosh resource file that needs to be
completed in order for thisto look just right. We will cover this step in Making a Double-clickable

Application

Thethird and final handler, the quit handler, alows the application to respond to quit events from the
Finder. A quit event is generated when the user selects Shut Down from the Special Menu in the
Finder. All running applications are notified viathe Qui t Appl eEvent . Thisgivesthe user a
chance to save any open documents, clean up, etc., before the system shuts down. If we did not handle
this, and our program was running, the computer would not be able to shut down because the Finder
would be waiting for our application to terminate.
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protected void register VMRIHandl ers( )
{

// Regi ster MRJ handl ers for open, about and quit.
//1nsert "SlideShow register MRIHandl er s

L ocate the SlideShow registerMRJHandlers clipping in the SlideShow folder and drag it directly
below the last line of code shown above. Y our code should now ook like this:

protected void register MRIHandl ers( )

{
/I Regi ster MRJ handl ers for open, about and quit.
/[llnsert "SlideShow register MRIHandl er s"
MRII I MRJI = new MRII( );
MRJAppl i cationUtils. regi ster OQpenDocunent Handl er (1 MRJI ) ;
MRIAppl i cationUtils.registerQuitHandl er(IMII);
MRJApplicationUils.registerAbout Handl er (1 MRl ) ;

This code may look alittle strange at first, but it will make more sense if we examine the next code
block in tandem.

MRJAppl i cationUtils.registerAbout Handl er (1 MRJI) ;
}

/1l nner class defining the MR) Interface
[l1nsert "SlideShow MRII"

L ocate the SlideShow MRJI clipping in the SlideShow folder and drag it directly below thelast line
of code shown above. Y our code should now look like this:

MRJAppl i cationUtils. regi ster About Handl er (1 MRIJI) ;
}

[/l nner class defining the MRJ Interface
//1nsert "SlideShow MRII"
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cl ass MRIlI inplenments MRIOpenDocunent Handl er, NMRIQui t Handl er,
VRJAbout Handl er

{
/**
* This gets called by MRJ for each file/fol der dropped
* onto the application.
* If the file is a directory, this recurses through the
* directory structure collecting imge files.
* @aramthe file to add to the list of image files to
* display, or the File object to recurse to | ook for inmage
* files to add to the |ist.
*/
public void handl eCpenFile(File file)
{
if(file !'= null)
{
If (file.isDirectory( ))
{
String directory = file.getPath( );
if (!directory.endsWth("/"))
directory += "/";
String[] fileList =file.list( );
for (int filelnd = O;
filelnd < fileList.!|ength;
filelnd++)
{
t hi s. handl eQpenFil e(new Fil e(directory +
fileList[filelnd]));
}
}
el se
{
String upper CaseNane =
file.getNanme( ).toUpperCase( );
I f (upper CaseNane. endsWth(".JPG') ||
upper CaseNane. endsWth(". JPEG") |
upper CaseNane. endsWth(".gif"))
{
files.addEl enent (file);
}
}
}
}
/**

* This gets called when the application receives a
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* quit event

*/
public void handl eQuit( )
{
doOnQuit( );
}
/**

* This gets called when the About nenu itemin the
* Apple Menu is sel ected.

*/
public void handl eAbout ( )
{
doAbout ( ) ;
}

OK. Now that we have the inner class and the handler registration routine, we can look at both as a
single unit, starting with the inner class.

We declare our inner class:

cl ass MRIlI inplenments MRIOpenDocunent Handl er, MRIQui t Handl er,
MRJAbout Handl er

We need to implement three interfaces from the MRJAppl i cati onUti | i ti es package so that we
can handle specific custom event types. By implementing these three interfaces, we provide three
methods can be called by the MRJ in response to specific events: handl eOpenFi |l e( ),

handl eQui t ( ), andhandl eAbout ( ).

This organization is exactly the same as the one we use to handle events such asthe Act i onEvent .
We make an inner class that implements an interface specifying the signature of the class to be called.
In this case, instead of implementing act i onPer f or red( ), we are implementing three custom
handlers. These handlers each call aroutine to respond the particular event.

Let’slook at the code in detail starting with our MRJ| inner class:

class MRIlI i nplenents MRIOpenDocumnent Handl er, MRIJQui t Handl er,
VRJAbout Handl er

Our class implements the MRIOpenDocunent Handl er interface aswell asthe
VRJQui t Handl er and MRIJAbout Handl er interfaces. We need to implement these interfaces in
order to handle these specific event types.

Let’s start with the open document handler:
public void handl eQpenFile(File file)

{
if(file != null)
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if (file.isDirectory( ))
{

Our handl eOpenFi | e( ) method takes afile object as the parameter. Thisisthe file that the user
dropped on our application. If multiple files were dropped, handl eQpenFi | e( ) will get caled
once for each individual file. We first check to seeif thefileisnull. If it is, we don’t do anything.
Otherwise, we check to seeif our fileisadirectory. If it is, we need to iterate through al of the filesin
that directory. If it isnot adirectory, then it isan individual file and we can deal with that directly.

Let’slook at the directory case:
String directory = file.getPath( );
I f (!directory.endsWth("/"))
directory += "/";
String[] fileList =file.list( );
for (int filelnd = 0; filelnd < fileList.length; filelnd++)
{

}

thi s. handl eOpenFil e(new File(directory + fileList[filelnd]));

Our first task isto get the path of the directory and store it in alocal variable as a string. We
accomplish this by calling get Pat h( ) from theava.io.File class. Next, we append aslash (/")

character if the path does not end with one. Then we create an array of files that contains the list of
filesin the directory we are passed. Lastly, we loop through this array and call ourselves recursively
with each file in the directory.

If we were not passed a directory, we execute the following code:
el se

{
String upperCaseNane = file.getNanme( ).toUpperCase( );

I f (upper CaseNane. endsWth(".JPG")
| | upper CaseNane. endsWth(".JPEG")
| | upper CaseNane. endsWth(".gif"))

files.addEl enment (file);

We get the name of thefile, convert it to uppercase, and store in atemporary variable. Then, we look at
the file name, and only add it to our list of filesif it ends with an appropriate file extension.

The other two handlers are very simple.
public void handl eQuit( )
{

}

doOnQuit( );


http://java.sun.com/products/jdk/1.1/docs/api/java.io.File.html#_top_
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public void handl eAbout ( )
{

}

doAbout ( );

Both simply call the methods that we previously implemented that do the real work. Now let’ s look at
our registration function:

protected void register MRIHandl ers( )

{
MRIJI I MRIJI = new MRII( );
MRJApplicationUtils. regi sterOQpenDocunent Handl er (1 MRJI) ;
MRJApplicationUils.registerQuitHandl er (1 MRIl);
MRJApplicationUils. regi sterAbout Handl er (1 MRJI) ;

}

This method which we call from our constructor registers our MRJ1 classwith MRJ to be used as the
handler for the open, qui t , and about events. In our method, we create a new instance of our inner
class handler. Then we call registration functions from the MRIAppl i cati onUt i | s package with
our inner class as a parameter. These methods are documented in the Adobe Acrobat file " About MRJ
Toolkit," which is distributed as part of the MRJ SDK,

Next, we will begin to create our event handling architecture starting with the implementation of an
inner classfor handling Act i onEvent s.

Back to top
Step 19 - Creating a Inner Class to Handle ActionEvents

In this step, we will be creating our inner class that will be used to handle action events from the
menus, and the controller.

public void handl eAbout ( )
{

}

doAbout ( ) ;

}

/'l nner class for handling ActionEvents
//1nsert "SlideShow Action"

L ocate the SlideShow registerMRJHandlers clipping in the SlideShow folder and drag it directly
below the last line of code shown above. Y our code should now look like this:


http://developer.apple.com/java/text/download.html#sdk
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public void handl eAbout ( )
{

}

doAbout ( );

}

[/l nner class for handling ActionEvents
//1nsert "SlideShow Action"
cl ass Action inplenents ActionListener

{

public void actionPerformed(Acti onEvent event)
{
(bj ect obj ect = event. get Source( );
i f (object == openMenultem
openMenul t em Acti onPer for ned(event);
else if (object == quitMenultem
qui t Menul t em Acti onEvent (event);
else if (object == control sMenultem
control sMenul tem Acti onPer f or ned(event) ;
else if (object == full ScreenMenultemn
ful | ScreenMenul tem Acti onPerfornmed(event);
else if (object == playMenultem
pl ayMenul t em Acti onPer f or ned(event) ;
el se if (object == backMenultem
backMenul t em Acti onPer f or ned(event) ;
else if (object == forwardMenulten)
f orwar dMenul t em Acti onPer f or ned( event);
el se if (object == controls)
control s_ActionPerfornmed(event);

Once again, this code should be familiar by now. Just like we have done in numerous other classes, our
inner classimplementsthe Act i onLi st ener interface. We overridetheact i onPer f or nmed
method so that when we receive an action event, we can processit. The only difference isthat we are
handling events many different object types. Our classis abig if-then-else statement that compares the
source of the event with alist of object types and then calls a specific method to handle the event if the
types match. Most of these handlers are for menu items, except the last item, which handles events
from the controller.

Let’slook at the implementation of the individual action performed methods for each class.
Back to top
Step 20 - Responding to ActionEvents

In our final step, we will implement all of the methods that handle the action events dispatched from
our inner class event handler.
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el se if (object == controls)
control s _ActionPerforned(event);
}
}

// Routines for handling the various ActionEvents
//1nsert "SlideShow Acti on Managenent "

L ocate the SlideShow Action Management clipping in the SlideShow folder and drag it directly
below the last line of code shown above. Y our code should now look like this:

else if (object == controls)
control s_ActionPerfornmed(event);

}

// Routines for handling the various ActionEvents
//1nsert "SlideShow Action Managenent"
voi d openMenul t em Acti onPerfornmed( Acti onEvent event)
{

/'l Present the load file dialog.

openFi | eDi al ogl. set Vi si bl e(true);

/I Make sure a valid value is returned (user could cancel).
String resultPath = openFil eDi al ogl.getDirectory( );

String resultFile = openFileDi alogl.getFile( );
if(resultPath '= null && resultPath.length( ) !

=0
&% resultFile !'= null && resultFile.length( ) !=
{

0)

// Construct a File object fromthe information fromthe
/ 1 di al og.
File file = new File(resultPath + resultFile);
if(file !'= null)
{
//Add the file to our list of inmage files.
files.addEl ement (file);

//Load the image fromthe file, and display it as
//our current inage.

| mage i mage = M sc. | oadl mage(file.getPath( ), this,

fal se);
If (image !'= null)
{
If (currentlmage !'= null)
current I mage. fl ush( );
currentl mage = i nage,;

currentlindex = files.size( ) - 1,
repaint( );
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}
}

}

voi d quit Menul tem Acti onEvent (Acti onEvent event)

{
}

voi d control sMenultem Acti onPerforned( Acti onEvent event)

{
}

void full ScreenMenul t em Acti onPerfornmed( Acti onEvent event)

{
}

voi d pl ayMenul tem Acti onPerfornmed( Acti onEvent event)

{

doOnQuit( );

t oggl eControl s( );

t oggl eFul | Screen( );

t oggl ePl ayi ng( );
controls.setPlayState(!isPl aying);

}

voi d backMenul tem Acti onPerfornmed( Acti onEvent event)

{
}

voi d forwardMenultem Acti onPerforned(Acti onEvent event)

{
}

voi d control s_ActionPerforned(Acti onEvent event)

{

oneSt ep(fal se);

oneSt ep(true);

String command = event. get Acti onCommand( );

I f (command. equal s( Control | er. BACKWARD COMVVAND) )
oneSt ep(fal se);

el se if (command. equal s(Control | er. FORWARD COMVAND) )
oneSt ep(true);

el se if (command. equal s(Control | er. PLAY_COVVAND) )

t oggl ePl ayi ng( ) ;
el se if (command. equal s(Control | er. PAUSE COMVAND) )

t oggl ePl ayi ng( );
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Thefirst method openMenul t em Act i onPer f or med( ) iscalled when the open item on the
File menu is chosen. Slide Show ==
| ) Desktop Pictures 3 r}-_l [[ﬁ.-l @_1
Natne | Date Modified |2
BA sicdendw_7_Semhipg 0026057 =
| 9Ecal endar 8 Wl jpo IR —1
Fl ctcalonds 9 Laujpg 8028097
Uy sicka JPG 828097
4| amazon-queenjpg TH19%8 -]
¥ | Hide Preview |
Open

| Cancel I Choose

Thefirst step isto display our open file dialog.
openFi | eDi al ogl. setVisible(true);

This call does not return until the user clicks on either the Choose button (OK for systems that do not
have Navigation Services installed) or Cancel.

Once the user exits the dialog, we get the file from the dialog and test it to seeif it isvalid:

String resultPath openFi l eDi al ogl.getDirectory( );

String resultFile openFi l eDi al ogl. getFile( );

if(resultPath !'= null && resultPath.length( ) '=0 & resultFile !=
null && resultFile.length( ) !'= 0)

We get the file and the directory from the file dialog as a string which we cache in temporary variables.
Then we check to make sure that the strings are not empty or null. If the user clicked the Cancel
button, these would be null, and we would then not attempt to open thefile.

Otherwise, we create a new file object and check to make sureit isvalid:

File file = new File(resultPath + resultFile);

if(file!=null) { //Add the file to our list of inmage files.
files.addEl ement (file);

Our new file object takes a string argument which is the concatenation of the directory and the file. We
make sure thefileisnot null, and if it isvalid, add the file to our interna filelist.

Finally, we load the image from the file and display it:
| mage i mage = M sc. | oadl mage(file.getPath( ), this, false);
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if (image !'= null)

{
If (currentlmage !'= null)

current | mage. fl ush( );

current| mage = i mage;
currentlindex = files.size( ) - 1,
repaint( );

}

We load the image using our miscellaneous class and store alocal reference. If we have a current
Image in memory (i.e., the image reference is not null), we flush it from memory. This removes the
object from memory immediately. We could set the variable to null and wait for the garbage collector,
but these images could be of potentially very large size, so we want to free up the memory
immediately.

We set the current image to our newly loaded image, and set the current index variable to be to
location of our picture which is placed at the end of the vector. Weusefil es. size( ) =-1
because the vector is zero based. To get the last item, we need to subtract one. We then call r epai nt
so that our new image is drawn.

Our remaining handlers are much ssimpler. The next, qui t Menul t em Acti onEvent ( ),iscalled
when the user selects Quit from the File menu.

voi d quit Menultem Acti onEvent (Acti onEvent event)

{
}

doOnQuit( );

This method simply causethedoOnQui t () method we previously implemented. The method
control sMenul tem Acti onPer fornmed( ) iscalledwhen Toggle Controlsis selected from
the Options menu.

voi d control sMenultem Acti onPerfornmed(Acti onEvent event)

{
}

t oggl eControl s( );

This method simply calls toggleControls( ). Next is full ScreenMenultem_ActionPerformed( ) whichis
called when the user selects Toggle Fullscreen from the options menu.

void full ScreenMenul tem Acti onPerformed( Acti onEvent event)

{
}

t oggl eFul | Screen( );

This method issimpleaswell. It callst oggl eFul | Screen( ).
Pl ayMenul t em Acti onPerformed( ) iscaled whenthe Toggle Play item is selected from
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the SlideShow menu.
voi d pl ayMenul tem Acti onPerfornmed( Acti onEvent event)

{

t oggl ePl ayi ng( );
controls.setPlayState(!isPlaying);

This method callst oggl ePl ayi ng( ) and then notifies the controller that the play state has
changed by calling set Pl ay St at e from the controller object. The method

backMenul t em Acti onPer f or med( ) iscalled when the Back menu item is selected from the
SlideShow menu.

voi d backMenul tem Acti onPerfornmed( Acti onEvent event)

{
}

oneSt ep(fal se);

Here, wecall oneSt ep( ) withf al se asthe parameter. Thevalue of f al se tellsusto go
backwards instead of forwards. Our next method, f or war dMenul t em Acti onPerfornmed( ) is
very similar. It is called when the Forward menu item is selected from the SlideShow menu.

voi d forwardMenul t em Acti onPerforned( Acti onEvent event)

{
}

oneStep(true);

This method does the same thing as the back method, but we passtrueto oneSt ep( ) inorder to go
forward instead of backward. Our last method, control s_Acti onPer fornmed( ), iscaledin
response to any button in the controller being pressed.

voi d control s_ActionPerforned(Acti onEvent event)

{
String conmmand = event. get Acti onCommand( );
I f (command. equal s(Control | er. BACKWARD COMVAND) )
oneSt ep(fal se);
el se if (command. equal s(Control | er. FORWARD COMVAND) )
oneSt ep(true);
el se i f (command. equal s(Control |l er. PLAY_COVMAND) )
t oggl ePl ayi ng( );
el se if (command. equal s(Control | er. PAUSE COMVAND) )
t oggl ePl ayi ng( ) ;
}

This method is a bit more complex because it has to handle the events from the controller and respond
appropriately depending on the individual button that sent the event. First, we set up a string variable
to store the action command of the button.
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Next, we compare the command to a number of pre-defined stringsin the controller. If thereisa
match, we respond appropriately. For example, if the command tells us that the even is coming from
the backwards button, we call oneSt ep( ) with afalse argument. Thisis the same as what would
happen if the user chose the Back item from the SlideShow menu. However, we are responding to a
message from the controller instead of a message from a menu item.

Back to top

Summary

We did alot of work in this class. We started out setting up the application menus and initializing class
data members. Then we initialized the application state in the main routine and created the controls.
This completes all of the methods in the main application class, Sl i deShow. We registered our
listeners and implemented the threading model responsible for advancing images in the slide show.
Next, we implemented the methods called in response to the various menu items and buttons, and
implemented some custom MRJ handlers for responding to AppleEvents. Finally, we implemented our
main application event handling routines.

In our last file, we implement the ImageNameFilter used by the open file dialog in this class. To return
to the main tutorial file, click here.
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File: ImageNamekFilter.java

Contents
Overview

1) Implementing the Accept( ) routine
Summary

Overview

Thel mageNanmeFi | t er classisdesigned to “filter” files presented in adialog. A filter takes
agroup of filesand determinesif they meet a certain criteria. If afile adheresto the
specifications, it isdisplayed in the dialog. Filesthat don’t meet these criteria are “filtered” and
not displayed in thefilelist of the dialog. Our | mageNaneFi | eFi | t er filtersfilesbased on
whether or not they appear to be image files (which is based on the extension of the filename).

Our classimplementsthe Fi | enaneFi | t er interface, which specifies that derived classes
implement asingleaccept () method.

Steps to Follow

Step 1 - Implementing the accept( ) routine

When afilenamefilter isused by afiledialog, theaccept ( ) method of thefilter iscalled
once per filein thefilelist. It isthe job of the method to either accept or reject the file by
returning aBoolean. Thefilereturnst r ue if it meetsthe criteria of the filter and should be
displayed or false otherwise.
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I nport java.io.File;
I nport java.io.FilenaneFilter;

public class I mageNaneFilter inplenments FilenanmeFilter

{

/**

* Tests if a specified file should be included in a file

* |ist.

*

* @aram dir the directory in which the file was found.

* @aram name the nanme of the file.

* @eturn true if the nanme should be included in the file

* list; false otherw se.

* @i nce JDK1. 0

*/

publ i ¢ Bool ean accept(File dir, String nane)

{
/I Need to filter for inmage files (files whose nanes
/[lend Wwith ".jpg", ".gif", or ".jpeg", regardl ess
/| of case).

/1 nsert "ImageNaneFilter accept"

Note that we import both java.io.File and java.io.FileNameFilter. Aswe previously stated, our
class implements the FilenameFilter interface, and we implement the single method accept (

) . This method returns a Boolean and takes both afile reference and string (the filename).
These references are passed to us automatically by theFi | eDi al og we are registered with.

L ocate the ImageNamekFilter accept clipping in the ImageNameFilter folder and drag it
directly below the last line of code shown above. Y our code should now look like this:

I nport java.io.File;
I nport java.io.FilenaneFilter;

public class I mageNaneFilter inplenments FilenaneFilter

{

/**

* Tests if a specified file should be included in a file

* |ist.

* @aram dir the directory in which the file was found.
* @aram nane the nane of the file.

* @eturn true if the nane should be included in the file

* list; false otherw se.

* @i nce JDK1. 0

/
publ i c Bool ean accept(File dir, String nane)

{
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/I Need to filter for inmage files (files whose nanes
/lend with ".jpg", ".gif", or ".jpeg", regardl ess
/| of case).
/ll1nsert "I nmageNaneFilter accept
String upper CaseNanme = nane.toUpper Case( );
return (upperCaseNane. endsWth(".JPG') ||
upper CaseNane. endsWth(". JPEG") ||
upper CaseNane. endsWth(".gif"));

Our code for determining whether the file is an image or not isvery simplistic. We take thefile
name, and we convert it to uppercase characters, storing the result in atemporary variable. Then
we return the result of the Boolean expression that returnst r ue if the name string ends with
".jpg", ".jpeg", or ".gif". Thisisasimple way of checking, but it won't work if the extension of
the fileisincorrect or absent.

Summary

Fi |l eNane Filters arevery simpleclasses. They implement an interface which contains a
single method named accept () . The method takes aiile reference and a string reference (the
name of thefile), and the filter can check these objects against some criteria and accept or reject
the file based on the return value of the method.

Our filter simply checks the end of the file name to see if it matches a specific extension.

This concludes the source file modification for our tutorial. Click here to return to the main
tutoria file where we will put together the finishing pieces needed to build our application.
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Step 11 - Adding the Image Resources

O Slideshow.amncp ————
Now, that we have completed all of the .
code for our tutorial, it istime to mm—
configure our project to use the image |-E s A liate ..||EL| P ”@l g]
resources needed for our application. As re
. . #| File | Code | Data ;i
you can see from the picture (right), our :

. . W Bl FlayPauseBution_ java 0 0 = =
project has al of theimagesused by our|| « B rotiverButton, java 0 o @[
image buttons directly added to the ¢ [ S1ishov ava 0 o =

. . . . w L images 0 &TK =
project in an images group. Th!s was e i
accomplished by dragging the images B chesbosa.jng 0 7E0 g

. R . wuntre boerder. 0 &R14a -
folder from the Finder into the project E e 2wl @
window. B FFra g 0 v @

B FFFb_ s 0 &7 =
When you have an application that uses @ pause.pg 0 &M 3
. Bl pausea jpg o 1924 =
Image resources and you want them B pavseb g 0 s =
bundled in to your application, itisa B pie e 0 Emd @
good idea to add them to your project. E e i
Once these resources are part of your B R jpg 0 eeas @]
project, you can select all of the images, E ik £ ooEel  H
and then click on the project inspector || « & Classes 0 0o =3
button in the project Lﬁwg B0 @7
window so that you can tell =

CodeWarrior to copy the image files directly into the output file for the
application.

The project inspector dialog is shown in the image below. For image files, you will need
to click the checkbox M erge Into Output. Thistells CodeWarrior that you want to copy
the image file into the jar that is output when you build the application.

Thisisamuch more desirable approach then having afolder of images used by your
application that the user could muck with an image editing tool, or move out from under
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your application.

[: Project Inspector = 5| The project associated with this tutorial
m should already be set up so that all of the
image files will be merged into the output
file. Thisis mentioned primarily for future
clozebax . jpg
B reference.

Kl nd - Unk notwrn

Project: SlideShow mep If you do not perform this step, the
SlideShow application will not be able to

i find the image files when it looks for them.
Data Size: 731
Full Path: aleph:eleer:Michosl SlideShow :

s g Now that we have our image resources

configured, close the inspector windows.
Access Path: | Project}:

Back to top
Options
pebig | rfo Ol tenport wWeak
[ initialize Befare B tHerge Into Output
------ i T
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Step 12 - Building the Application

Now that all of the project sources are completed and the image resources and project
settings are configured properly, we are ready to build the application.

To compile al of the sources, choose M ake from the Pr oj ect menu or use the Command
key equivalent— <Command-M>.

Building SlideShow.m(p=\&)———— H
Project: SlideShow.meop Target: | Jdava application Stop
File Task File Count Line Count
AboutDialog._jara Compiling... 1 1]
Scanning: "Controller_java®™ Totals: 1 1]

Y ou will see abuild progress dialog similar to the one shown above. This dialog shows
the status of the build operation including the name of the file being compiled, and the
number errors or warnings encountered.

If you have any build errors, you will see adialog that |ooks like the picture below. This
dialog will list all of the errors found by the compiler. At the top of the window is a stop
icon that shows the number of errors. The alert icon shows the number of warnings.
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||l=———————————Frrors &Wanmings=—— H H

@ 2 ‘.-'i"-., 0 Errors and warnings for “SlideShow mep ™ & | o
Error ! Uhdefined wariable: labeli
AboutDialog.java line 22 labell = new Label{"Thi= i= my cool Slidef |
Errar ! Uhdefined wariable: labeli
AboutDialog.java line 2@ addy labe L1 3;

4 ] C
=

J}' H M. d-'v Fath: | Aleph #Uzer Michael:SlideS. . keleton) :AboutDialog. java {}

- b b b

B labell = new Label{"This iz my cool SlideShow Applicaton!",Label . .C El
Gr idBagConstraints gbc; -
gbc = new GridBagConstraints{ ; pemee
gbc.gridx = 1;
gbc.gridy = 1;
gbc.fill = GridBagConstraints.HOME; —
gbc.insets = new Insets{@,8,8,8); =
({GridBaglayout ygetlayout] y . setConstraints{laball, gbc);
addy labe L1 };
ffSetting up okButton and placing it in the layout -

Line : 22 | 4 L] »]

The pane at the top shows all of the errors and warningsin thefile. If you select an error
from thislist by clicking on the message, the bottom panel will show the line of code
where the error appears.

The pictureillustrates two errors caused by a missing clipping. In this example, our code
references the variable | abel 1, but the code where that data member is declared is
missing.

If you encounter compile errors, compare your modified skeleton source file with the

completed source file in the sour ces (completed) folder. Y ou must eliminate any
compile errors before going to the next step.

Back to top
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Making a Double-Clickable Application

Now that you have successfully built your application, you
should see anew file, “ SlideShow.jar,” at the same level ag
your project file (see pictureright). Thisfileisthe output
file created when you perform a make operation on your
project. Thisfile contains all of the compiled classfiles
and image resources needed by the application.

Thisfileisalibrary file; it is not an application. In order to
make our application runnable in a convenient format, we
need to build a double-clickable Macintosh application. To
do so, we need to use atool called JBindery which is part
of the MRJ SDK.

JBindery islocated in the MRJ SDK folder in a

[0 = [j SlideSho.. = E1 B

ditems, 335.4 ME availab

Marne

[ [ Finished Product
[= [ffi ifnages
[» [ SlideShowData
[k Slideshow jar
@ SlideShow.mecp
[= [ffi Source Clippings
[= E‘i Sources [complete)
[= Sources [skeleton)

M

4 C

4]

folder called JBindery. The applicationiconis

JEindery shown above. Launch JBindery by dropping the SlideShow.jar icon on the
JBindery icon. (If JBindery doesn’t accept the drop, that means that your desktop
database needs to be rebuilt. Double-click on the application icon, and follow the steps
carefully to make sure that the setting match). If you need additional information,

Technical: Java

ﬁmp Site Map) | |_Log In )
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consult the JBindery Adobe Acrobat documentation file, Using JBindery, located in the
same folder as the application.

When JBindery launches, you will see a dialog box with the Command page showing.

JBindery =]

. Command:
Cormmand Class name: SlideShow

q Optional

parameters:
Classpath
Propest s
r Redirect stdout: | Message Window #]

I;-‘F .

- Redirect stdin: | Nowhere (/dev/null) % |
Appearance

F‘

i_q

Sacurity
applcation | save settings.. | || Run i|

If the Command pageis not visible, click on the Command icon. The first text
i fieldlabeled “Classname” needsto match our application class that contains

termmand the main entry point of the application, the mai n( ) routine. Thisfield needs
to read “ SlideShow” since that is our main class.

The additional fields allow us to specify arguments to main (the Optional parameters
textfield), and redirect either st di n or st dout (the console).

Since we don’t use these features, we can use the default values for these items.

Now click on the Classpath icon in the left column to go to the classpath page.
The classpath page contains a panel for adding classfiles, .jar files, and .zip
Classpath files that contain resources needed to run the application. The first item
$CLASSPATH isthe implicit system path where Java classes are located. Any local
classes should be placed after this entry.
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- IBindery = -B

T Additions to class path:

Eait..

' (i slideShow jar Delete
Classpath El |B
m Make VIS

Propertes
E | .
i |  AddFolder.. | | Add.zipFile.. |
o
Appearance | Add Manually... |
|
[ [ Expand .zip and jar files
Security Expands .zip and _jar files before they are added to the
Wirtual File Swstem
Application | save Settings.. | || Run ||

As the above shows, our SlideShow.jar needs to be added to the classpath so that our
application classes can be found by the class |oader. If SlideShow.jar does not appear in
thislist, you may add it by dragging it from the Finder into the window below the
$CLASSPATH line. Since we only have one .jar file for all of our classes, that isthe only
entry that we need to add. If we had multiple classfiles or .jar archives, we would want
to add all of them here.

Now click on the Appearanceicon in the left column to go to the appearance
page in JBindery.

Appearance

The only item that needs to be changed is the checkbox that reads Size boxes intrude.
Hiize boxes intrude: - '

needs to be checked in order to make our application more Mac-like.

Lastly, click on the Application icon in the leftmost pane. Here, we will edit
the settings that will be used by the double-clickable application. We set the
application 4-Character creator code of the application, minimum and maximum
application heap sizes, and specify the resource file to be used.
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JBindery =]

=l

Cormimand

Clazzpath

B

Properties

Hppearance

Seourity

@

Applioation

Save-as-application aptions:

Creator: ShyD

Minimum app heap: E K
Maximum app heap: ||u24 | K

[ Merge resources from:
| Aleph llser Michas| SlideShaw

i kettrough  Sources
| skebeton) :SlideShow .rsro

[J Enable method profiling

Save Settings.. | |

Type “SlyD” in the creator field. Minimum and Maximum heap sizes can be left at their

default values.

Drag the file “ SlideShow.rsrc” from the Sour ces (skeleton) folder in the Finder to the
rectangular area below the M er ge resour ces from checkbox. When thisis successfully
completed, you should see the full path of the resource file in the non-editabl e text field.

This resource file has been pre-created for your convenience to include common
Macintosh resource types such as aversion resource. We have also added two resource
types that you may wish to consider using in your own applications.

[

MENUs from SlideShow.rsrc = E1 5| Thefirstisa’ MENU resource. We

add a' MENU resource with an ID of

—] 1128 with an Appleicon as the menu,
and About SlideShow... asthe sole

R-

About SlideShow..

menu item. By using this specia 1D,
and registering our about handler, MR]
knows to insert this resource as the first
menu item in the Apple Menu. Our
menu handler is called when thisitem
is chosen. This also removes the
default Quit menu item from the Apple

1122

Menu, which is not preferred for
“ | finished Macintosh applications.

It isimportant that the menu is created in exactly this manner, or it will not work
correctly. Additional information is provided in the Adobe Acrobat Document About
MRJ Toolkit that ships as part of the MRJ SDK.

The other main resource we added to the resource filewasa' BNDL' resource. This
resource tells the Finder what icons to use for the application and associated files. It aso
tells the Finder what type of files your application can accept for drag and drop.
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The image (left) showsthe' BNDL'
resource in ResEdit. We specify the
signature (which is needsto be the
same as the creator we specified in
the Application panein JBindery).
Our bundle supports three different
types. The APPL typeis our
application, and we specify the 1-bit,
4-bit, and 8-bit small and large icons
tobeused. The' ****' entry
specifies that we can handle any file
type (we don'’t create this type, so
we didn’t specify a custom icon),
andthe' f ol d' item specifiesthat
we can accept folders. Asyou recall,

our OpenDocunent handler knows

how to deal with folders and files.

Now that we have looked at the resources and specified the resource file to be used in
JBindery, we can build the application. Click on the Save Settings... button and save the

[ =BNDL ID = 128 from SlideShow.rsrc = B

Signature: | SlyD

Tvpe Fi_ntlerlcuns_
APPL i@mi@]ﬂ
-
fold

application in the same location as your project file using the name “ SlideShow”.

A double-clickable application will be created and should have the icons we specified.
That’sit! Congratulations! Y ou have made your first real Java-based application. Feel
free to launch your application and drop some image files on it to see how it works.

Back to top
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Summary

We've covered alot of ground here. First, we talked a little bit about our application and
configured our project correctly. We are building an application, so we needed to specify
“Application” asthe project type and set the output format to use the “.jar” format. Once
our project was set up, we jumped right into the implementation of our classes.

We started out with the About Box, and then moved on to our button classes, which are
aclassic example of good object-oriented programming methodology. We built broad
low-level functionality into the base class and then derived a series of subsequent classes
which successively refined the underlying classes.

Next, we implemented the Cont r ol | er classwhich demonstrated event handling and
creating and managing floating windows. Finally, we implemented the Appl i cat i on
class where we learned about threads, menu management, and special MRJ handlers.

Once we built our .jar file, we used JBi nder y to create a double-clickable Macintosh
application.
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Where to Go From Here

Now that you have made your first application, there are many interesting places where
you can go to find out more about Java Programming, and Java on the Macintosh. The
following isalist of recommended links you can follow for additional information.

The best place to start ison Apple’' s Java Devel oper page:
<http://devel oper.apple.com/java/>

There you will find lots of useful information including introductory material at:

<http://devel oper.appl e.com/javaljavaintro/>

Sun has awealth of Java Information on their Java pages:

<http://www.javasoft.com/>

There you can find the Java Tutorial:
<http://java.sun.com/docs/books/tutorial/>

aswell as APl documentation

<http://java.sun.com/products/products.a-z.html>

| hope your journey was interesting and informative. If you encounter difficulty, errors,
or have suggestions on how to improve this tutorial, please enter your feedback in the
BugReporter tool.
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