Supplement H.2: JBuilder 2005 Tutorial

For Introduction to Java Programming, 5E
By Y. Daniel Liang

This supplement covers the following topics:

e Getting Started with JBuilder

e Creating a Project

e Creating, Compiling, and Running a Java Program
e Debugging i1n JBuilder

e Getting Help in JBuilder

e Creating and Testing Java Applets

e Adding classes to the library

NOTE: To use this supplement with the text,
cover Sections 1, 2, and 3 in this supplement
after Chapter 1 in the text, cover Sections 4
and 5 In this supplement after Chapter 2 iIn the
text, and cover Section 6 In this supplement at
the beginning of Chapter 14 in the text.

O Introduction

This tutorial is for students who are currently taking a
Java course using JBuilder with Introduction to Java
Programming, 5E.

You can use the JDK command line utility to write Java
programs. The JDK command line utility consists of a set of
separate programs, such as compiler and interpreter, each of
which i1s invoked from a command line. Besides the JDK
command line utility, there are more than a dozen Java
development tools on the market today, including Borland
JBuilder, NetBeans, Sun ONE Studio (a commercial version of
NetBeans), Eclipse, and WebGain Visual Café. These tools
support an integrated development environment (IDE) for
rapidly developing Java programs. Editing, compiling,
building, debugging, and online help are integrated in one
graphical user interface. Using these tools effectively will
greatly iIncrease your programming productivity.

This brief tutorial will help you to become familiar
with JBuilder. Specifically, you will learn how to
create projects, create programs, compile, and run
programs.
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NOTE: JBuilder can run on any platform with a
Java Virtual Machine. The screen shots in the
tutorial are taken from Windows using JBuilder
2005. You can download JBuilder 2005 Foundation
from
http://www._borland.com/products/downloads/downloa
d jbuilder_html.

NOTE: JBuilder 2005 is bundled with JDK 1.4. To
use JDK 1.5 in JBuilder, (1) download and install
JDK 1.5. JDK 5.0 can be downloaded from
http://java.sun.com/j2se/1.5.0/download. jsp. See
Supplement A, “Installing JDK 5.0,” on how to
install JDK 5.0; (2) See Supplement H.3 on how to
configure and set JDK 1.5 in JBuilder.

1 Getting Started with JBuilder

Assume you have successfully installed JBuilder on your
machine. Start JBuilder from Windows, Solaris, Linux, or
Mac. The main JBuilder user interface appears, as shown iIn
Figure 1.1. If you don"t see the Welcome project, choose
Help, Learning About JBuilder, Welcome Project (Sample) from
the main menu.

NOTE: The screen shots in this book are from
JBuilder 2005 Enterprise. The screen for
JBuilder 2005 Foundation and JBuilder 2005
Developer may look slightly different.

@JBuilder 2005 - C:/Borland; JBuilder2005/samples/Welcome/src/com/borland o ] |
File Edit Search FRefactor Miew Project Pun Team  Enterprise Tools  Window  He Purchase
- & E - E@@ @|nmt@ % | ¢ [ritriranToread o T =
Bel b - - P@
JQ Wiglcame ﬂ{h WelcomeApgp
B E S Z package com.borland.samples.welcome; =
Welcome e T
Wyielcome jj - “import java.awt.®*;
-0 <Project Source= import javax.swing.UIManager;
EI [ﬁl com horland samples welcome J
HI Melcomedpp java
aWﬁlCDmEFfamelava =l Fpublic class Welcomedpp |
ProjectlFllES| ClaSSBS| hoolean packFrame = false;
=~ / &
* Construct the applicaticon =
2| >] 4] | _"I_I
N SFF W‘?'CD"”'?*“‘WU [wielcomeAnn java [Cnset [ ze1 ~lcua <[ -0
é::::::)  rotmn 2™ <] | souos [Desin] Been] Doc] istor]
| [&2 -
Figure 1.1
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The JBuilder user interface is a single window that
performs functions for editing, compiling, debugging,
and running programs.

The JBuilder user interface presents a single window, called
AppBrowser, for managing Java projects, browsing files,
compiling, running, and debugging programs. The AppBrowser
window primarily consists of the main menu, main toolbar,
status bar, project pane, structure pane, and content pane.

1.1 The Main Menu

The main menu is similar to that of other Windows
applications and provides most of the commands you need to
use JBuilder, including those for creating, editing,
compiling, running, and debugging programs. The menu items
are enabled and disabled in response to the current context.

1.2 The Toolbar

The toolbar provides buttons for several frequently used
commands on the menu bar. Clicking a toolbar is faster than
using the menu bar. For some commands, you also can use
function keys or keyboard shortcuts. For example, you can
save a file in three ways:

e Select File, Save from the menu bar.

e Click the '"save" toolbar button.

e Use the keyboard shortcut Ctrl+S.

TIP: You can display a label, known as ToolTip,
for a button by pointing the mouse to the button
without clicking.

1.3 The Status Bar

The status bar displays a message that alerts the user to
the operation status, such as file saved for the Save fTile
command and compilation successful for the Compilation
command .

1.4 The Project Pane
The project pane displays the contents of one or more

projects opened in the AppBrowser. It consists of the
following items, as shown In Figure 1.2.
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Figure 1.2

The project pane manages JBuilder projects.

e A small toolbar with four buttons (Close Project ©@,

Add To Project £, Remove From Project &, and Refresh
2y .

e A drop-down list of all opened projects.

e A tree view of all the files that make up the active
project.

The project pane shows a list of one or more files. The
project (-jpx) Tile appears Tirst. Attached to i1t is a list
of the files In the project. The list can include .java,
-html, text, or image files. You select a file in the
project pane by clicking it. The content pane and the
structure pane display information about the selected file.
As you select different files In the project pane, each one
will be represented In the content and structure panes.

The project pane shown in Figure 1.2 contains three files.
The Add button is used to add new files to the project, and
the Remove button to remove files from the project. For
example, you can remove Welcome.html by selecting the file
in the project pane and clicking the Remove button. You can
then add the file back to the project as follows:

1. Click the Add button to display the Open
dialog box shown in Figure 1.3.

2. Open Welcome._html. You will see Welcome.html
displayed in the project pane.

11
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Figure 1.3

The Open dialog box enables you to open an existing
file.

TIP: You can select multiple files by clicking
the files with the CTRL key pressed, or select
consecutive fTiles with the SHIFT key pressed.

1.5 The Content Pane

The content pane displays all the opened files as a set of
tabs. To open a file iIn the content pane, double-click it in
the project pane. The content pane displays the detailed
content of the selected file. The editor or viewer used IS
determined by the file"s extension. If you click the
WelcomeApp.java file in the project pane, for example, you
will see six tabs (Source, Design, Bean, UML, Doc, and
History) at the bottom of the content pane (see Figure 1.1).
IT you select the Source tab, you will see the JBuilder Java
source code editor. This is a full-featured, syntax-
highlighted programming editor.

IT you select Welcome.html In the project pane, you will see
the content pane become an HTML browser, as shown In Figure
1.4. ITf you choose the Source tab, you can view and edit the
HTML code in the content pane, as shown in Figure 1.5.
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Figure 1.4
JBuilder renders HTML files in the content pane.
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Figure 1.5
You can edit HTML files iIn the content pane.

1.6 The Structure Pane

The structure pane displays the structural information about
the files you selected in the project pane. All the i1tems
displayed in the structure pane are in the form of a
hierarchical indexed list. The expand symbol in front of an
item indicates that it contains subitems. You can see the
subitems by clicking on the expand symbol.

You can also use the structure pane as a quick navigational
tool to the various structural elements in the file. 1T you
select the WelcomeFrame.java file, for example, you will see
classes, variables, and methods In the structure pane. If
you then click on any of those elements in the structure
pane, the content pane will move to and highlight it In the
source code.

IT you click on the jMenuFile item iIn the structure pane, as
shown in Figure 1.6, the content pane moves to and
highlights the statement that defines the jMenuFile data
field. This provides a much faster way to browse and find
the elements of a file than scrolling through it.
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Figure 1.6

You can cruise through the source code from the
structure pane.

2 Creating a Project

A project is like a holder that ties all the files together.
The information about each JBuilder project is stored in a
project file with a .jpx file extension. (Prior to JBuilder
7, the project Tile extension was either _jpx or _jpr. The
-jpr project files are still compatible in JBuilder X.) The
project file contains a list of all the files and project
settings and properties. JBuilder uses this information to
load and save all the files in the project and compile and
run the programs. To create and run a program, you have to
first create a project.

To avoid frustrating mistakes, 1t is Important to create
projects in a consistent and uniform way for all your
programs. 1 recommend that new users create a project as
follows:

1. Choose File, New Project to bring up the Project
wizard dialog box, as shown in Figure 2.1.

@ Project Wizard - Step 1 of 3 x|

Select name and template for your new JBuilder project

Enter & name far your project and the path to the directory where it is to be saved. You can
optionally choose an existing project as a template for the initial default values used in this
wizard.

Matme; Itutorial Type: Iﬁ
Directary: k:.l’smith LI _l
Template: I(Defaurt project LI _l

[T Zdd project ta aetive project grous

v Generate project notes file

= Eack | et = I Finizh | Cancel | Hela |

Figure 2.1

15
© Copyright Y. Daniel Liang, 2005



The Project wizard dialog box enables you to specify
the project file with other optional information.

2. Type tutorial in the Name field and c:/smith in the
Directory field. Check the Generate project notes
file option box. Click Next to display Project Wizard
Step 2 of 3, as shown in Figure 2.2.

(3 Project Wizard - Step 2 of 3 x|

Fre—r] Specify project paths

Edit the paths and zettings here to help define your nesw project. These and other properies can be
changed after the project is created.

JDK: fizwvar version 1.5.0-b64 |
Output path: |c:ssmith |
Backup path: IC:.l'sm'rth.'hak |
Wiorking directory: IC:Ism'rth |

SOLFGE | Du:u:umentatiu:unl Requirec Librariesl F‘reviewl

Default | Test Path Ao
O & | Cusmithaest - T
Remove
fce e
Mo Do
= Back Mext = Finizh | Cancel | Help
Figure 2.2

Project Wizard Step 2 of 3 enables you to modify
project settings.

3. Type c:/smith in the Output path field, c:/smith/bak
in the Backup path field, and c:/smith in the Working
directory field. In the Source tab, change the
Default path and Test path to c:/smith. To do so,
click the Edit button to display the Select Directory
dialog box, as shown In Figure 2.3. Type c:/smith In
the Directory field. If the directory does not exist,
you will see the No Such Directory dialog box, as
shown in Figure 2.4. Click Yes to return to Project
Wizard - Step 2 of 3.

16
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(D Select Directory ﬂ
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Figure 2.3

You can select or specify a directory in the Select
Directory dialog box.

Mo Such Directory x|

@ The directory 'ciismith' does nok exist, Accept it anwwaw?

Figure 2.4

You can select or specify a directory in the Select
Directory dialog box.

4. Click Next in Project Wizard Step 2 of 3 to display
Project Wizard — Step 3 of 3, as shown in Figure 2.5.
Fill in the title, author, company, and description
fields. These optional fields provide a description
for the project. (Uncheck Enable source package
discovery and compilation to shorten the contents
displayed in the project pane)

5. Click Finish. The new project i1s displayed iIn the
project pane, as shown In Figure 2.6. The Project
wizard created the project file (tutorial.jpx) and an
HTML file (tutorial_html), and placed them 1in
c:\smith. The project file stores the information
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about the project, and the HTML file i1s used to
describe the project.

@ Project Wizard - Step 3 of 3 x|

Specify general project settings

Erter settings here to help define your new project. Theze and other propedies can be changed after the project iz
created.

Encoding: IDefaurt LI

—autamatic source packages

[ Enable source package dizcovery and compilation

Deepest package expozed: 3 i’

Clazs Javadoc fields:

Label Test |
Title: JEuilder Tutarial
Description: First Praoject
Copyright: Copyright (o 2004
Carnpany: ABC University
wathor Smith
v ersian 1.0

[T Inelude references from project library class files

Ul Diagram references fram generated soLrce

= Back Mext =

Finizh I Cancel | Help |

Figure 2.5

Project Wizard Step 3 of 3 collects optional
information for the project.
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Figure 2.6

A new project is created with the .jpx file and .html
file.

NOTE: JBuilder automatically generates many
backup files. | use bak as the root directory
for all these backup files so that they can be
easily located and removed.

IMPORTANT CAUTION: Creating a project is a
preliminary step before developing Java
programs. Creating projects incorrectly iIs a
common problem for new JBuilder users, and can
lead to frustrating mistakes. To avoid these,
you may create your project exactly as shown in
this section and change smith to your name, or
follow the instructions from your instructors.

3 Creating, Compiling, and Running a Java Program

After you created a project, you can create programs in the
project.

3.1 Creating a Java Program

19
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There are many ways to create a Java program in JBuilder.
This tutorial will show you how to use various wizards to
create certain types of Java programs. In this section, you
will learn how to create Java programs using the Class
wizard.

The following are the steps iIn creating a Java program:

1. Open the tutorial.jpx project 1f 1t is not iIn the
project pane. To open it, choose File, Reopen to display
a submenu consisting of the most recently opened
projects and files, as shown in Figure 3.1. Select the
project 1f i1t 1s In the menu. Otherwise, choose File,
Open to locate and open tutorial.jpx. The project file
is the one with the (&)icon.

(W JBuilder 2005 .

W Edit Search Refactor View Project Run Team Enterprise  Tools indow Help Purchase

E 33 |“ IWrthdraWThread j ﬁh ?ﬂ Ei-i

-

17 Mew... Chrl+h
@?J Mew Project. ..

i -
Toslanl

A Mew Class. .,

2] Hew File...
g Cpen Project. ..
[EL Cpen File... Crl+0

By Reopen @; 0 vielcome . jpi

Close Prajects... B 1 tutorid
Close Chrl+F4 2] 2 book. jpi
Close Al Exzept Current File @ 3 chapter13.jpx
Closes, ., Chrl+Shift-+F4 &) 4 chapterl2.jpx
Rewvett @ 5 chapterl2.jpx
Save Project @ & book. jpx
Save Froject As.., @ 7 exercise, jpx
B save Chrl+5 2] & selftest. jpx
SaVE AS., . @ 9 chpaterd. jpx
Save Copy G5, .. Clear Project History
Gl Gave Al Chrl+Shift+a Select File. .. Chrl+HE
Rename. .. Clear Fil= Histaory:

Page Layout..,
g Frint.,
Exit
Broject | TS | Cosaes |

|Reopen project: "ClsmithAutorial jox" !?'- -

Figure 3.1

Recently used projects can be reopened by choosing
File, Reopen.

2. Choose File, New Class to display the Class
wizard, as shown in Figure 3.2.
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(ij Class Wizard

E Create a new Java class
} Fill in the fields below to set the package, name, base class, and other options far the Java class
wwehich will be created.

—Class informsation

Clazs name: IWElCDmEI

Package: I LI _l
Baze clazs: iava.lang.@bject LI _I

—Options

v Pukblic: [T Generste cefault constructar

¥ Gererste main methodd r Overtice superclass constructars

r Crerride abstract methods

[ Generate header comments

Ok Cancel Helg

Figure 3.2
You can use the Class wizard to create a template for
new class.
3. In the Class wizard, type Welcome in the Class name

field, leave the Package field blank, and check the
options Public, Generate main method, and Generate
header comments In the Options section, as shown iIn
Figure 3.2. Click OK to generate Welcome.java, as

shown 1n Figure 3.3.
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Figure 3.3
The program Welcome.java is generated by the Class
wizard.
4. Replace Line 3 with the following line In the main
method:

System.out.printin(‘'Welcome to Java');

5. Select File, Save All to save all your work. You
should see a confirmation message in the status bar
indicating that the files are saved.

NOTE: As you type, the code completion
assistance may automatically come up to give you
suggestions for completing the code. For
instance, when you type a dot (.) after System
and pause for a second, JBuilder displays a
popup menu with hints for completing the code,
as shown in Figure 3.4. You can then select from
the menu to complete the code.
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Figure 3.4

The Code Insight popup menu is automatically displayed
to help you complete the code.

CAUTION: Java source programs are case-
sensitive. It would be wrong, for example, to
replace main in the program with Main. Program
file names are case-sensitive on UNIX and
generally not case-sensitive on PCs, but file
names are case-sensitive iIn JBuilder.

TIP: The public class name must match the file
name. To change the file name, right-click the
file in the project pane to display the context
menu. Choose Rename in the context menu to
change the file name, as shown in Figure 3.5.
You can also delete the file from the context
menu.
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Figure 3.5

The context menu of the file in the project pane has
many useful commands.

NOTE: You could type any package name (e.g.,
chapterl or com.yourcompany.hostname) in the
Package fTield in Figure 3.2. To match the

examples 1n the book, don’t use package and
leave the Package filed blank in Figure 3.2.

3.2 Compiling a Java Program

To compile Welcome.java, use one of the following methods.
(Be sure that Welcome.java is selected in the project pane.)
[BL] Select Project, Make "Welcome.java'"™ from the menu

bar.

%a)

[BX] Point to Welcome.java in the project pane, right-
click the mouse button to display a popup menu (see
Figure 3.5), and choose Make from the menu. (1 find
this method most useful.)

[BL] Click the Make toolbar button (

The compilation status is displayed on the status bar. If
there are no syntax errors, the compiler generates a file
named Welcome.class. This file is not an object file as
generated by other high-level language compilers. This file

24
© Copyright Y. Daniel Liang, 2005



is called the bytecode. The bytecode is similar to machine
instructions, but is architecture-neutral and can run on any
platform that has the Java interpreter and runtime
environment. This is one of Java’s primary advantages: Java
bytecode can run on a variety of hardware platforms and
operating systems.

NOTE: The bytecode is stored iIn
OutputPath\PackageName. Therefore, Welcome.class
iIs stored iIn c:\smith, since the Output path is
set to c:\smith (see Figure 3.2) and the package
name is blank. The file structures for the
examples in this book are shown in Figure 3.6.

tutorial.jpx
——tutorial.html
| Welcome.class
Welcome.java
Welcome.java~1~
Figure 3.6

Welcome. java and Welcome.class are placed In c:\smith.

TIP: You can delete the .class fTile by choosing
the Clean command from the context menu of the
.java Tile iIn the project pane. You can delete
all _.class fTiles In the project by choosing the
Clean command from the context menu of the
project node In the project pane.

TIP: The public class name must match the file
name. To change the file name, right-click the
file in the project pane to display the context
menu. Choose Rename in the context menu to
change the file name, as shown iIn Figure 3.5.
You can also delete the file from the context
menu.

TIP: As you type, the source code in the editor
i1s dynamically parsed. The errors are displayed
in the structure pane as shown In Figure 3.7.
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Figure 3.7

JBuilder dynamically parses the source code and
displays the syntax errors in the structure pane.

3.3 Executing a Java Application

To run Welcome.class, point to Welcome.java in the project
pane and right-click the mouse button to display a popup
menu. Choose Run Using Defaults from the popup menu.

NOTE: The Run command invokes the Compile
command 1f the program is not compiled or was
modified after the last compilation.

NOTE: You could run a program by selecting Run,
Run “Welcome.java” from the main menu, or by
clicking the Run toolbar button (¥), but then
you have to specify a main class In the Runtime
Properties dialog box. So i1t iIs more convenient
to run a program from the project pane.

When this program executes, JBuilder displays the output iIn
the message pane, as shown in Figure 3.8. The execution
status is displayed below the message pane.
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The execution result is shown in the message pane.

TIP: If the message pane is not displayed,
choose View, Panes, Messages to display it.

3.4 Run Java Applications from the Command Window

So far you have run programs in JBuilder IDE. You also can
run a program standalone directly from the operating system.
Here are the steps in running the Welcome application from

the DOS prompt.

1. Start a DOS window by clicking the Window"s Start

button, Programs, MS-DOS Prompt in Windows.

2. Type the following commands to set up proper

environment variables for running Java programs in the

DOS environment in Windows:

set path=%path%;c:\Program Files\java\jdkl.5.0\bin

set classpath=. ;%classpath%

3. Type cd c:\smith to change the directory to c:\smith.
4. Type java Welcome to run the program. A sample run of

the output is shown in Figure 3.9.
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| Command Prompt =10l x|
snred smith :I
issmith>javac Welcome. java o
tsamithr>java Welcome
elcome to Java
tsaemith> =
L | AW

Figure 3.9

You can run a Java program from the DOS prompt using
the java command.

Insert the following two lines

set path=%path%;c:\Program Files\java\jdkl.5.0\bin

set classpath=. ;%classpath%
in the autoexec.bat file on Windows 95 or Windows 98 to
avoid setting the environment variables in Step 2 for every
DOS session. On Windows NT or Windows 2000, select System
from the Control Panel to set the environment variables.

Setting environment variables enables you to use the JDK
command-line utilities. The java command invokes the Java
interpreter to run the Java bytecode.

NOTE: You can also compile the program using the
jJavac command at the DOS prompt, as shown 1in
Figure 3.9.

4 Debugging in JBuilder

The debugger utility is iIntegrated in JBuilder. You can
pinpoint bugs in your program with the help of the JBuilder
debugger without leaving the IDE. The JBuilder debugger
enables you to set breakpoints and execute programs line by
line. As your program executes, you can watch the values
stored in variables, observe which methods are being called,
and know what events have occurred iIn the program. Let us
use Example 2.4, “Displaying the Current Time,” to
demonstrate debugging. Create a new class named
ShowCurrentTime in tutorial.jpx. The source code for
ShowCurrentTime. java can be obtained from Example 2.4.

4.1 Setting Breakpoints

You can execute a program line by line to trace i1t, but this
is time-consuming 1f you are debugging a large program.
Often, you know that some parts of the program work fine. It
makes no sense to trace these parts when you only need to
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trace the lines of code that are likely to have bugs. In
cases of this kind, you can use breakpoints.

A breakpoint is a stop sign placed on a line of source code
that tells the debugger to pause when this line is
encountered. The debugger executes every line until it
encounters a breakpoint, so you can trace the part of the
program at the breakpoint. Using the breakpoint, you can
quickly move over the sections you know work correctly and
concentrate on the sections causing problems.

There are several ways to set a breakpoint on a line. One
quick way is to click the cutter of the line on which you
want to put a breakpoint. You will see the line highlighted,
as shown in Figure 4.1. You also can set breakpoints by
choosing Run, Add Breakpoint. To remove a breakpoint, simply
click the cutter of the line.

As you debug your program, you can set as many breakpoints
as you want, and can remove breakpoints at any time during
debugging. The project retains the breakpoints you have set
when you exit the project. The breakpoints are restored when
you reopen it.

4.2 Starting the Debugger
Perform the following steps to start debugging
ShowCurrentTime:

1. Select ShowCurrentTime.java in the project pane.

2. Click the cutter (the gray column on the left edge of
the content pane) of the first non-comment line in
the main method to set a breakpoint, as shown iIn
Figure 4.1. A solid circle is displayed at the cutter
of the line.

3. Choose ShowCurrentTime.java in the project pane, and
right-click the mouse button to display the context menu.
Click Debug Using Defaults in the context menu to start
debugging.

JBuilder NOTE: There are several ways to start
the debugger. Steps 2 and 3 are the most
convenient.

29
© Copyright Y. Daniel Liang, 2005



@ JBuilder 2005 - C:/smith/ShowCurrentTime.java
File Edit

Search  Refactor

Wiews  Projeck

=10l =]

Run Team Enterprise Tools ‘Window Help Purchase

ﬁ'@@'nﬁ'%‘n m @ %‘Mlh‘\lﬂhdrawThread

€-P-

@\ -

= Project

I%o' E = | E?I-‘ tutorial jpx -
@1 tutorial jpex
: ﬂi Sh arrentTime java

@3 utarial bt
Lo B8 yelcame java

[ Project I Filesl Classesl

e
mEENEE &

(=]
=]

@ Imports
=@ & ShowCurrentTime
ooty @ maingStringl] args)

R

B bR

X|®4 showCurrentTime I ﬂ{i We|come|

1 import javax.swing.JOptionPane; 1=
2

3 ¥public class ShowCurrentTime |

4 ¥ public static wvoid main(8tring[] args) |

g // Obtain the total milliseconds =ince the n
@ long totalMilliseconds = System. currentTimer
7 |
a /4 Obtain the total seconds since the midnic
9 long totalSeconds = totalMilliseconds / 100
1a

11 /4 Compute the current second in the minute
12 int currentSecond = (int) (totallSeconds % 60)
13

14 /4 Obtain the total minutes

-;livl‘l B mencwe = mde ] BT o amaade o~ — J—HJ—,-I'I L R s £ Pl Y LILI
|Sh0wCurrer‘dTime.iava | Inzert | 21 '| LA, '|O\ '|0

. Source | Designl Eleanl Doc:l His‘toryl

[Z& -

Figure 4.1

A breakpoint is set in ShowCurrentTime.java.

IT the program compiles without problems, the message pane
becomes a debugger pane, as shown in Figure 4.2.
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Figure 4.2
The message pane became a debugger pane.

There are six tabs on the left side of the message pane:
console view (2), stack view (), watch view (=), loaded
class view (22), breakpoint view (*2), and class tracing
view (#). The console view displays output and errors and
enables the user to enter input from the console. The stack
view displays threads running in the program. The watch view
displays the contents of the variables in the watch view. To
add a variable to the watch view, see Section 4.4.1, “The
Add Watch Command.” The loaded class view displays classes
currently loaded by the program. The class tracing view
displays classes with tracing disabled. This feature is not
available in JBuilder Foundation. It is only available in
the Developer and Enterprise Editions of JBuilder. By
default, tracing for the classes in the Java library is
disabled. To enable tracing a Java library class, choose the
package that contains the class, and right-click the mouse
to display a context menu. Click Remove to remove the
package from the Class Tracing view.

4.3 Controlling Program Execution

The program pauses at the first breakpoint line encountered.
This line, called the current execution point, is
highlighted and has a green arrow to the left. The execution
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point marks the next line of source code to be executed by
the debugger.

When the program pauses at the execution point, you can
issue debugging commands to control the execution of the
program. You also can inspect or modify the values of
variables in the program.

When JBuilder is in the debugging mode, the Run menu
contains the debugging commands (see Figure 4.3). Most of
the commands also appear in the toolbar under the message
pane. The toolbar contains additional commands that are not
in the Run menu. Here are the commands for controlling
program execution:

Step Over executes a single statement. If the statement
contains a call to a method, the entire method is
executed without stepping through it.

Step Into executes a single statement or steps into a
method.

Step Out executes all the statements in the current
method and returns to its caller.

Run to Cursor runs the program, starting from the
current execution point, and pauses and places the
execution point on the line of code containing the
cursor, or at a breakpoint.

Run to End of Method runs the program until it reaches
the end of the current method or a breakpoint.

Resume Program continues the current debugging session
or restarts one that has finished or been reset.

Reset Program ends the current program and releases it
from memory. Use Reset to restart an application from
the beginning, as when you make a change to the code
and want to run again from the beginning, or if
variables or data structures become corrupted with
unwanted values. This command terminates debugging and
returns to the normal editing session.

Show Execution Point positions the cursor at the
execution point in the content pane.
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Figure 4.3
The debugging commands appear under the Run menu.
TIP: The Thread tab is very useful. As shown in
Figure 4.4, the values of the variables are
displayed as you execute the program line by
line.
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Figure 4.4

The overall execution information is displayed in the
Thread tab.

NOTE: The debugger is an indispensable, powerful
tool that boosts your programming productivity.
It may take you some time to become familiar
with it, but your investment will pay off in the
long run.

5 Getting Help 1n JBuilder

JBuilder provides a large number of documents online, giving
you a great deal of information on a variety of topics
pertaining to the use of JBuilder and Java.

5.1 Accessing from the Help Menu

To access online help, choose Help, Help Topics to display
JBuilder Help, as shown in Figure 5.1.
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Figure 5.1
All help documents are displayed in JBuilder Help.

JBuilder Help behaves like a Web browser and contains the
main menus, nhavigation pane, and content pane. From the main
menus, you can open a URL from the File menu, add bookmarks
from the Bookmarks menu, and get help on using JBuilder Help
from the Help menu.

The navigation pane contains eight action buttons on top of
the three tabs. The buttons are Home, Previous, Next, Print,
Find In Page, Synchronize Table of Contents, Previous
Topics, and Next Topic. The Home, Previous, and Next buttons
let you go to the first, previous, and next topics iIn the
history list. The Print button prints the document in the
content pane. The Find In Page button enables you to search
the current topic. The Synchronize Table of Contents button
synchronizes the topic with the contents iIn the content
pane. The Previous Topic and Next Topic buttons let you go
to the previous and next topics.

The three tabs are Contents, Index, and Find. The Contents
tab displays available documents. The table of contents of
the document is displayed in a tree-like list in the
navigation pane. To view a given topic, select the node in
the tree associated with the topic. JBuilder Help displays
the document for the topic in the content pane.

The Index tab shows the index entries for the current
document. The Find page shows the combined index entries for
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all the available documents in JBuilder. To display the
index, simply type the first few letters in the entry. As
you start typing, the index scrolls, doing an incremental
search on the index entries to find the closest match.
Select and double-click the index in the entry to display
the document for the entry in the content pane.

5.2 Obtaining Help on Java Keywords and Classes

To obtain help on a Java keyword, highlight 1t in the
content pane and press F1. For example, if you highlight
public in the content pane, as shown in Figure 5.2, and
press F1, you will see the help on public displayed in
Figure 5.3.

@ JBuilder 2005 - C:/smith/Welcome.java - IEIIlI
Filz Edit Search Refactor VWiew Projeck RBun Team  Enterprise  Tools ‘Window Help  Purchase
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@tutorial.jpx Swstem. out.println ("Welcoms to Jawa'™) ;
----- {i ShoweCurrentTime java !
@ tutorial il
= Cﬁ Wiglcome java b
[ Project I Filesl Classesl
= LIre g
@521 = ¥ B
E--@ &' Wielcome |~ 4] | ﬂ
Lty mainString[] args) _|Welcome.ia\ra [ nzert | 1:7 lcua [ ~[@
Source I Designl Bean IEI His‘toryl
| [&2 -
Figure 5.2
Highlight public and press F1 to display the
documentation on the keyword public.
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public

Determining Accessibility

m Whether a package is accessible is determined by the host system (&7.2).

m |f3class arinterface type is declared public, then it may he accessed by any Java code that can access
the package inwhich itis declared. If a class orinterface type is not declared public, then it may be
accessed only from within the package inwhich itis declared.

n A member field or method) of 3 reference (class, interface, or arrayd type or a constructor of a class type is
accegsible only ifthe type is accessible and the member or constructor is declared to permit access:

* |fthe member or constructor is declared public, then access is permitted. All members of
interfaces are implicitly public.
* Otherwise, if the member or constructar is declared protected, then access is permitted only when
one of the following is true;
* Access to the member or constructor oceurs from within the package containing the class in
which the protected member is declared.
* Access occurs within a subclass ofthe class inwhich the protected member is declared,
and the access is carrect as described in §6.6.2

r Otherwise, if the member or constructor is declared private, then access is permitted only when it
aceurs fram within the class inwhich itis declared.

* Otherwise, we say there is default access, which is permitted only when the access ocours from
within the package inwhich the type is declared.

M a wm = mw -~ o

iar:file:c:EnrIandIJBuiIder2DDSId0c:.ﬂb_ui.jar!.fuimeywnrdsmeyjublic.Hlml

Figure 5.3

The documentation on the keyword public is displayed
JBuilder Help.

in

To display the documentation on a Java class, highlight the
class name (e.g., String) in the content pane and press F1.

The documentation for the class is displayed in JBuilder
Help, as shown in Figure 5.4.
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Figure 5.4

The documentation on the String class is displayed in

JBuilder Help.

You can also display the source code of the class by
choosing Find Definition in the context menu of the class in
the content pane, as shown in Figure 5.5. The class source
code is displayed in the content pane, as shown in Figure

5.6.
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Figure 5.5

You can display the source code of a class in the Java

API.
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Figure 5.6

The source code of the class is displayed in the
content pane.

6 Creating and Testing Java Applets

You have learned how to create, compile, and execute a Java
program. Applets are special type of Java program. JBuilder
provides the Applet wizard that can be used to create Java

applets.
6.1 Creating a Java Applet
The following steps create template files for a new applet:
1. Choose File, New to display the Object Gallery, as
shown in Figure 6.1. In the Web page of the Object

Gallery, click the Applet i1con to open the Applet
wizard.
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f._Tj Object Gallery

------ Wieh Services
[Develaper ot

Enterprize Yersions
ol

[Develaper o
Erterprize versions
ol

E —
...... }( r'.""_ . ﬁ .
[=HEnterprize et hadule (VAR Standard Servlet Listener Servlet
L CORBA, (Lreveloper or (Lreveloper or [Ereveloper ar
. EJB Enterprise versions  Enterprize versions  Enterprise versions
...... Archive ol ol okl
----- Build
...... Test ﬁﬁ .
----- ticro
Fiter Serylet JEH ek Start Launcher

[Developer of
Efterprize Yersions
ol

e

034 Cancel | Helg |

Figure 6.1

The Object Gallery contains many useful wizards for
creating various types of Java programs.

2. JBuilder starts Applet Wizard Step 1 of 4 to configure
your applet (see Figure 6.2). Enter WelcomeApplet in the

Class name field,
Javax.swing.JApplet in the Base class

leave the Package field empty, choose

field, and check

the Generate header comments and Can run standalone

options as shown in Figure 6.2. Click
the template files for the applet.
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Finish to generate
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Cij Applet Wizard - Step 1 of 4 |

Enter applet class details

Fill ir the folowwing fields to guickly define and creste a newy Java applet.

Class name: IWEI::DmE.-'J«ppIet

Package: I LI _I
‘ Basze class:; iavax.swing.-.l.ﬂ.pplet LI _I
N

s 4 ™ Gererate header Comimets:
= I" ¥ Ean run standslons

' [ Generste standard methocks

= Back Mewt = Finizh Cancel | Help |

Figure 6.2

Applet wizard Step 1 of 3 prompts you to enter the
package name, the applet class name, and other optional
information.

NOTE: You may choose the Next button to display
Step 2 of 4 of the Applet wizard to enter the
parameters for the applet.

The Applet wizard generates two fTiles: WelcomeApplet.html
and WelcomeApplet.java. The source code for
WelcomeApplet.html is shown in the content pane of the
AppBrowser in Figure 6.3. The source code for
welcomeApplet.java is shown in Figure 6.4.

NOTE: The HTML file WelcomeApplet.html is stored
in the project source path directory (i.e.,
c:\smith) and the Java source file
WelcomeApplet.java is stored in the project
source path directory/packageName (i1.e.,
c:\smith). To view the code in
WelcomeApplet.html, you need to choose the
Source tab at the bottom of the content pane.
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@ JBuilder 2005 - C:/smithWelcomeApplet.html ;lglll

File Edit Search Refactor Wiew Project Run  Team Enterprise  Tools “Window Help  Purchase
N-EE-DEHG &0~ %l | Afreees W WM
¢-9-|@|r-

Fa Project -0 X ﬂg WelcomeAppletl

@ E = ‘ @I-' tutorial jpx =

== IR R

<html>

<head>

<titlel>

HTML Te=st Page

</titlel>

</head>

<bodvy>

WelcomeApplet will appear below in a Java enabl
9 <applet

Project I Filesl Classesl 10 codebage = "0

11 code = "WelcomehApplet.class"

|»

[ TS B S O Y N S B Y )
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Figure 6.3

The source code of WelcomeApplet.html is shown in the
content pane.

@ JBuilder 2005 - C:/smith/WelcomeApplet.java - |EI|5|
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1

2

3

4 import javax.swing.*;

5

&
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g

BorderLayout borderLayoutl = new BorderLavout () ;

9
Praoject |m|%| 10 //Get a parameter value
. =R ||11Y  public String getParameter (String key, String def
I @ el = o B (|12 return isZtandalone 7 System. getPropertyikey, c
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| &2 -
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Figure 6.4

The source code of WelcomeApplet.java is shown in the
content pane.

6.2 Modifying Applets

Replace WelcomeApplet.java with the code on Page XXX in the
book to display the text “Welcome to Java” in the applet.

6.3 Viewing Applets in the Content Pane

You can view the applet in the content pane using the
JBuilder’s applet viewer by selecting the applet’s HTML file
(e.g., WelcomeApplet_html) in the project pane and choosing
the View tab in the content pane, as shown in Figure 6.5.

@ JBuilder 2005 - C:/smith/YWelcomeApplet.html - |EI|£|

File Edit Search Refactor Wiew Project Rum Team Enkerprise Tools Window Help Purchase

- - Ellj @‘nmlﬁ ,}Q|M|WrthdrawThread leii'hfilm'
B b -t -

'3
[

] Jg Wiglcarmetpplet | ﬂﬁi WelcomeAppIetI
B E = | B tutorislipx ~ || @ @ & B [vtsstfle 0 st slcome Applet il
@_-‘ tutarial jox
...... & ShoweCurrentTime java WelcomeApplet will appear below in a Java enabled hrowser.
g tutorial himl

------ v:h Welc:ome java

F -y elcome A pplet bl
------ L'\i Welcome.i\pplet java

| v

Welcome ta Java

1

|Apple’[ =Welcomedpplet= started.
Project I FiIeSI Classesl igy | Sourcel Hisioryl

| s -

Figure 6.5

The applet i1s displayed in the content pane inside
JBuilder IDE.

6.4 Viewing Applets Using the Applet Viewer Utility

You can also view a Java applet using the Sun applet viewer.
Choose the applet®s HTML file (e.g., WelcomeApplet.html) in
the project pane. Right-click i1t to display i1ts context
menu. Click Run using defaults iIn the context menu. The
applet is displayed in the applet viewer as shown In Figure
6.6.
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i ppplet ¥iewer: Welcomeapplet.class - O] x|
Applet

Welcome to Java

Applet started.

Figure 6.6

The WelcomeApplet program is running from the applet
viewer.

You can also invoke the applet viewer from the DOS prompt
using the following command:

appletviewer WelcomeApplet.html

6.5 Viewing Applets from a Web Browser

Applets are eventually displayed in a Web browser. Using
JBuilder’s applet viewer and Sun’s applet viewer, you do not
need to start a Web browser. Both applet viewers function as
browsers. They are convenient for testing applets before
deploying them on a Web site. JBuilder’s applet viewer has
limited functions. For example, you cannot use menus from
JBuilder’s applet viewer. Sun’s applet viewer fully
simulates a Web browser. To display an applet from a Web
browser, open the applet’s HTML file (e.g-,
WelcomeApplet.html). lts output is shown in Figure 6.7.

2 HTML Test Page - Microsoft Internet Explorer -10Ol x|
File Edit View Favorikes  Toaols  Help

<Back - = - ) it | iQhsearch [GFavorites fiMedia o4 | By S - *
Address @ C:\smithywelcomeApplet. html j PaEo |Links » @ -

Welcomefpplet will appear below in a Java enabled browser,

Welcome to Java

| K

|ﬁ:| Applet TestApplet started l_ l_ l_ |Q‘ My Computer

Figure 6.7

The WelcomeApplet program is displayed in Internet
Explorer.
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7 Adding Classes to the Library

IT your project uses a Java class file not in the Java API,
the class must be iIn the project output path or must be
added into the Required Library page in the Project
Properties dialog, as shown in Figure 7.1.

@Propertim for "tutorial.jpx’ il
«| Paths
 Find Classes Fiter JOK: [java version 1.5.0_02-609 [=]
Unit Testing Filter Output path = Jamith
“UML Diagram Filter AL I = —I
Run Backup path Ci/smith/bak
— Build A2 I —I
~Jawa Warking directory: IC /smith |
L?esource Source | Documentation Required Librariss I Preview|
~Javadoc
~-Weh Seices LI
Menu ltems .
~~Basic Formatting LI
=Java Farmatting Rernove
~-Blocks = |
Spaces
~~Blank Lines
~\Wrapping |-
- Generated flave Up |
Imports
-~ Decorations fove Dovw |
- Berver LI
Reset oK I Cancel | Help |
Figure 7.1

You can add .class files, .jar files, and .zip files in
the Required Libraries page.

For example, suppose you have a JAR file named classesl2.jar
located in c:\book\classesl2.jar. Your project needs to use
the classes i1n this JAR file. You can add it into the
library as follows:

1.

2.

In the Path node of the Project Properties dialog,
choose Required Libraries, as shown in Figure 7.1.
Click the Add button to display the Add to Project
Classpath dialog, as shown in Figure 7.2.

. Click the New button to display the New Library

wizard, as shown in Figure 7.3. Type MyLibl in the
Name field as the name for the new library.

. Click the Add button in Figure 7.3 to display a dialog

to select one or more directories, as shown In Figure
7.4. Select classesl2.jar under c:\book and click OK.
You will see the file added in the New Library wizard,
as shown i1n Figure 7.5.

. Click OK to dismiss the New Library wizard. You will

see MyLibl added in the Add to Project Classpath
dialog, as shown iIn Figure 7.6.

. Click OK to add MyLibl to the Required Libraries page,

as shown in Figure 7.7.

. Click OK to close the Project Properties dialog.
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(2 Add to Project Classpath
Libraries | F'rojectsl Archivesl

Select one or more libraries to add to the project classpath

|l Project

"1 User Home

..... T MySQL
----- & OracleSi
----- 5 Tomcat 4.1 Servlet

----- & Borland Make
----- & BorandsmL

----- T Cactus Client
----- 5 Cactus Server

-If5 CORBA Express
----- 5 Data Express

----- 5 Data Express for EJB
----- T dbSwing

----- {5 HttpUnit

----- & InterClient

----- InternetBeans Express

||

0K | Cancel | Help |

Figure 7.2

You can create add or create a new library from the

Library tab.

l'-L New Library Wizard

Define the new library

x|

Select a name and location for the new library, and add one ar
maore paths containing classes, source, or documentation.
JBuilder will automatically determine the correct path types.

MNarne:

Location: |User Home LI

Library paths:

Add...

Bermaove |

(074 I Cancel | Help |

Figure 7.3

You can create a new library in the New Library wizard.
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{-L Select One or More Directories

x|
Directary: I classes12 jar LI TR
i B[] book -
acme.jar _I
Home J
Project
FindGrade.jar
FindGrade. zip
image
myprograms. zip
mysql3.jar
mysqgl-connectorjava-3.0.16-ga-hin jar
B mysgljdbe.jar
w0 nﬂyﬁbqﬂjmn mjmlm LI
Directory:
0K I Cancel | Help |
Figure 7.4

You can select one or more directories or JAR files to

create a library.

@ New Library Wizard

Define the new library

JBuilder will automatically determine the correct

x|

Select a name and location for the new library, and add one or
more paths containing classes, source, or documentation.

path types.

Marme: IMyLib‘l

Location: IUser Home

Library paths:

) [Cibookiclassest? jar]

A

Rermove |

[B]°4 | Cancel | Help |

Figure 7.5

A new library is created for the JAR file.
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@ Add to Project Classpath

Libraries | F‘rujectsl Archivesl

Select one or more libraries to add to the project classpath

"7 Project
=1 User Home

------ 5 Borland Make
------ 5 BorlandXML

------ 5 Cactus Client
------ 5 Cactus Server

[

Ok | Cancel | Help |

Figure 7.6

A new library is added in the User Home.

@ Properties for 'tutorial.jpx’
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~-3erver

Paths

Jok: | version 1.5.0_02-609
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T MyLib1
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Edit

Remove

Iove Wp

M :
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Figure 7.7

A new library 1is
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added in the Required Libraries page.
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