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Chapter

Introduction

Building Applications with JBuilder explains how to use JBuilder’s IDE to
manage your projects and to compile, run, and debug your Java
programs. It explains how to use BeansExpress to create JavaBeans. It also
describes advanced techniques, such as deploying and internationalizing
applications for different locales, visualizing code, refactoring and unit
testing.

Building Applications with JBuilder contains the following chapters:

Chapter 2, “Creating and managing projects”
Explains how to work with JBuilder projects and set project properties.
Chapter 3, “Working with project groups”

Describes how to place related projects in project groups and how to
use them.

Chapter 4, “Managing paths”

A companion chapter to Chapter 2, “Creating and managing projects,”
this chapter describes how paths are used in JBuilder. Describes how to
work with libraries and packages.

Chapter 5, “Compiling Java programs”

Explains how to compile your project and set compiler options. Also
explains how to compile from the command line.

Chapter 6, “Building Java programs”

Explains the JBuilder build process. Discusses the difference between
Make and Rebuild. Describes how to build external Ant files, how to
build project groups, and how to use additional JBuilder features, such
as automatic source packages, package filtering, and resource copying.
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Chapter 7, “Running Java programs”

Explains how to use JBuilder’s IDE to run your applications and
applets. Also explains how to manage runtime configurations.

Chapter 8, “Debugging Java programs”

Explains how to use JBuilder’s integrated debugger to find and fix
errors in your program. Describes the entire debugging process,
discusses the types of bugs you may encounter, and explains how to
examine the values of program variables to uncover bugs.

Chapter 9, “Remote debugging”
Describes how to debug a program running on a remote computer.
Chapter 10, “Creating JavaBeans with BeansExpress”

Describes how to create a JavaBean and how to convert an existing class
to a JavaBean.

Chapter 11, “Visualizing code with UML”

Describes how to use JBuilder’s code visualization features to examine,
navigate, and understand your code.

Chapter 12, “Refactoring code symbols”

Describes how to use JBuilder’s refactoring features.
Chapter 13, “Unit testing”

Describes the unit testing features available in JBuilder.
Chapter 14, “Creating Javadoc from API source files”

Describes how to use JBuilder’s Javadoc-related features to generate
HTML formatted output files from comments in API source code.

Chapter 15, “Deploying Java programs”

Provides an overview of general deployment issues and explains how
to create Java archive files with the jar tool.

¢ “Deploying with the Archive Builder” on page 15-17

Explains how to use the Archive Builder to deploy your Java
programs.

* “Creating executables with the Native Executable Builder” on
page 15-29

Explains how to use the Native Executable Builder to create native
executables for your deployed Java programs.
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¢ Chapter 16, “Internationalizing programs with JBuilder”

Explains how to internationalize your Java application or applet with
JBuilder.

¢ Tutorials:
e Chapter 17, “Tutorial: Compiling, running, and debugging”
Find and fix syntax errors, compiler errors, and logic errors.
e Chapter 18, “Tutorial: Building with Ant files”
Use an Ant build file to build a project.
¢ Chapter 19, “Tutorial: Remote debugging”

Use remote debugging features to attach to a program already
running on a remote computer and debug using cross-process

stepping.
¢ Chapter 20, “Tutorial: Visualizing code with the UML browser”

Use JBuilder's UML features to visualize, analyze, and troubleshoot
your code.

¢ Chapter 21, “Tutorial: Creating and running test cases and test
suites”

Use JBuilder’s unit testing features to create and run unit tests with
JUnit.

e Chapter 22, “Tutorial: Working with test fixtures”

Create a JDBC Fixture and a Comparison Fixture and use them in a
test case.

The following are appendixes to Building Applications with JBuilder:
e Appendix A, “Creating configuration files for native executables”

Learn how to write custom configuration files to launch the native
executables you create with the Native Executable Builder or the
Archive Builder.

¢ Appendix B, “Using the command-line tools”

Explains how to use JBuilder’s command-line compilers, JBuilder’s
command-line arguments, and the JDK tools. Also discusses setting the
class path.
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You can also find the following topics in online help:

¢ “Error and warning messages”

Describes the kinds of errors and warnings that can occur when
compiling, debugging, or running JBuilder applications. Also includes
a list of errors by number.

e “Compiler error messages”

Lists the error messages by number and includes a description of each

message.

For definitions of any unfamiliar Java terms, see “Online glossaries” in
Getting Started with Java.

Documentation conventions

The Borland documentation for JBuilder uses the typefaces and symbols
described in the following table to indicate special text.

Table 1.1 Typeface and symbol conventions

Typeface

Monospaced type

Bold

Italics
Keycaps

[l

Meaning

Monospaced type represents the following:
* textas it appears onscreen

e anything you must type, such as “Type Hello lorld in the
Title field of the Application wizard.”

e file names

e path names

e directory and folder names

e commands, such as SET PATH

e Java code

e Java data types, such as boolearn, int, and long.

¢ Java identifiers, such as names of variables, classes, package
names, interfaces, components, properties, methods, and
events

® argument names
¢ field names
e Java keywords, such as void and static

Bold is used for java tools, bmj (Borland Make for Java), bcj
(Borland Compiler for Java), and compiler options. For example:
javac, bmj, -classpath.

Ttalicized words are used for new terms being defined, for book
titles, and occasionally for emphasis.

This typeface indicates a key on your keyboard, such as “Press
Esc to exit a menu.”

Square brackets in text or syntax listings enclose optional items.
Do not type the brackets.
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Table 1.1 Typeface and symbol conventions (continued)

Typeface

<>

Italics, serif

Meaning

Angle brackets are used to indicate variables in directory paths,
command options, and code samples.

For example, <filenane> may be used to indicate where you need
to supply a file name (including file extension), and <username>
typically indicates that you must provide your user name.

When replacing variables in directory paths, command options,
and code samples, replace the entire variable, including the
angle brackets (< >). For example, you would replace <filename>
with the name of a file, such as employee. jds, and omit the angle
brackets.

Note: Angle brackets are used in HTML, XML, JSP, and other
tag-based files to demarcate document elements, such as <font
color=red> and <ejb-jar>. The following convention describes
how variable strings are specified within code samples that are
already using angle brackets for delimiters.

This formatting is used to indicate variable strings within code
samples that are already using angle brackets as delimiters. For
example, <url="jdbc:borland:jbuilder\\samples\\guestbook.jds">

In code examples, an ellipsis (...) indicates code that has been
omitted from the example to save space and improve clarity. On
a button, an ellipsis indicates that the button links to a selection
dialog box.

JBuilder is available on multiple platforms. See the following table for a
description of platform conventions used in the documentation.

Table 1.2  Platform conventions

Item
Paths

Home directory

Screen shots

Meaning

Directory paths in the documentation are indicated with a
forward slash (/).

For Windows platforms, use a backslash (\).

The location of the standard home directory varies by platform
and is indicated with a variable, <home>.

e For UNIX and Linux, the home directory can vary. For
example, it could be /user/<username> or /home/<username>

¢ For Windows NT, the home directory is C:\Winnt\Profiles\
<username>

e For Windows 2000 and XP, the home directory is
C:\Documents and Settings\<username>

Screen shots reflect the Metal Look & Feel on various
platforms.
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Developer support and resources

Borland provides a variety of support options and information resources
to help developers get the most out of their Borland products. These
options include a range of Borland Technical Support programs, as well as
free services on the Internet, where you can search our extensive
information base and connect with other users of Borland products.

Contacting Borland Technical Support

Borland offers several support programs for customers and prospective
customers. You can choose from several categories of support, ranging
from free support on installation of the Borland product to fee-based
consultant-level support and extensive assistance.

For more information about Borland’s developer support services, see our
web site at http://www.borland.com/devsupport/, call Borland Assist at (800)
523-7070, or contact our Sales Department at (831) 431-1064.

When contacting support, be prepared to provide complete information
about your environment, the version of the product you are using, and a
detailed description of the problem.

For support on third-party tools or documentation, contact the vendor of
the tool.

Online resources

You can get information from any of these online sources:

World Wide Web http://www.borland.com/
FTP ftp://ftp.borland.com/
Technical documents available by anonymous ftp.

Listserv To subscribe to electronic newsletters, use the online
form at:
http://info.borland.com/contact/listserv.html

or, for Borland’s international listserver,
http://info.borland.com/contact/intlist.html

World Wide Web

Check www.borland. com/jbuilder regularly. This is where the Java Products
Development Team posts white papers, competitive analyses, answers to
frequently asked questions, sample applications, updated software,
updated documentation, and information about new and existing
products.
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Note

Developer support and resources

You may want to check these URLs in particular:
® http://www.borland.con/jbuilder/ (updated software and other files)

® http://www.borland.com/techpubs/jbuilder/ (updated documentation and
other files)

e http://community.borland.com/ (contains our web-based news magazine
for developers)

Borland newsgroups

You can register JBuilder and participate in many threaded discussion
groups devoted to JBuilder. The Borland newsgroups provide a means for
the global community of Borland customers to exchange tips and
techniques about Borland products and related tools and technologies.

You can find user-supported newsgroups for JBuilder and other Borland
products at http://www.borland.com/newsgroups/.

Usenet newsgroups

The following Usenet groups are devoted to Java and related
programming issues:

news:comp. lang. java.advocacy
news:comp. lang.java.announce
news:comp. lang.java.beans
news:comp. lang.java.databases
news:comp.lang.java.qul
news:comp. lang.java.help
news:comp. lang.java.machine
news:comp.lang.java.programmer
news:comp.lang.java.security
news:comp.lang.java.softwaretools

These newsgroups are maintained by users and are not official Borland
sites.

Reporting bugs

If you find what you think may be a bug in the software, please report it in
the Support Programs page at http://www.borland.com/devsupport /namerica/.
Click the “Reporting Defects” link to bring up the Entry Form.

When you report a bug, please include all the steps needed to reproduce
the bug, including any special environmental settings you used and other
programs you were using with JBuilder. Please be specific about the
expected behavior versus what actually happened.
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If you have comments (compliments, suggestions, or issues) for the
JBuilder documentation team, you may e-mail jpgoubs@borland.com. This is

for documentation issues only. Please note that you must address support
issues to developer support.

JBuilder is made by developers for developers. We really value your
input.
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Note

This is a feature of
JBuilder SE and
Enterprise

Chapter

Creating and managing projects

JBuilder does everything within the context of a project. As used in this
documentation, the term “project” includes all the files within a
user-defined body of work, the directory structure those files reside in,
and the paths, settings, and resources required.

The project is an organizational tool, not a repository. This means that files
in a project can be in any folder. Restructuring a project tree has no effect
on your directory tree. This gives you independent control of projects and
directory structure.

Each project is administered by a project file. The project file’s name is the
name of the project with a jpx extension. The project file contains a list of
files in the project and maintains the project properties, which include a
project template, default paths, class libraries, and connection
configurations. JBuilder uses this information when you load, save, build,
or run a project. Project files are modified whenever you use the JBuilder
development environment to add or remove files or set or change project
properties. You can see the project file as a node in the project pane. Listed
below it are all the packages and files in the project.

If automatic source packaging is enabled, source package nodes also
appear in the project pane. These display files and packages that are on
the project’s source path. See “Automatic source packages” on page 6-21.

While you can include any type of file in a JBuilder project, there are
certain types of files that JBuilder automatically recognizes and for which
it has appropriate views. You can add binary file types, customize file
type handling, and see the icons associated with file types by selecting
Tools I IDE Options and choosing the File Types tab.

You're asked to configure file associations when starting JBuilder for the
first time. JBuilder prompts you to associate .class, .Jjava, and project and
project group file types of files with JBuilder. Doing so makes JBuilder the
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Creating a new project
default program for opening and viewing these files. You can change

these configurations by selecting Tools | Configure File Associations to
invoke the Configure File Associations dialog box.

Creating a new project

To start a new project, use JBuilder’s Project wizard to generate the basic
framework of files, directories, paths, and preferences automatically. The
Project wizard can automatically create a project notes file for your notes
and comments. The class Javadoc fields that are filled out in the Project
wizard are used in the project notes file, as Javadoc header comments
when using JBuilder’s wizards to create Java files, and consequently
included in Javadoc-generated documentation. These comments can be
modified on the General page of the Project Properties.

When using many of JBuilder’s wizards, if a project is not open, the
Project wizard is launched first so that you can create a new project.

Creating a new project with the Project wizard

To create a new project with the Project wizard, select File | New Project.
You may also choose File | New, select the Project tab, and double-click the
Project icon. The Project wizard appears.

Selecting project name and template

Use Step 1 to set your project name, type, root directory, and project
template.

€D Project Wizard - Step 1 of 3 x|

Select name and template for your new JBuilder project

Enter a name for your project and the path to the directanywhere itis to be
saved. You can optionally choose an existing project as a ternplate for the
initial default values used in this wizard.

E Hame: ‘umilledﬂ | Type: jpx *

Directony: ‘C [Documents and BemngsfsupErprngrammerljhpni v|

Template: ‘(Default project) il | 4

[v] Add project to active project group

[T] Generate project notes file

next> | [ Pmsn || cancel || Hemw |
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Creating a new project

1 Enter a name for the new project.

JBuilder uses the project name as the package name by default.

Any file name legal to the file system is allowed for the project name.
However, there are other names which are derived from this file name
and these derived names have restrictions which must be met:

a The project directory name can appear on a Java classpath. Since
embedded spaces can cause problems, if there are spaces, they are
replaced with underbars.

b The wizard uses the project name as the default package name.
Therefore, it must be a legal Java package name. This means that
leading numbers are removed from the file name, spaces are
replaced with underbars, the case is forced to lowercase, and the
name may be truncated if it’s too long.

Select the project directory. The project directory is the one that
contains the project file. Many other project paths, such as the source
and backup paths, descend from this by default.

¢ Click the down arrow to select a directory you've used previously as
the parent or to choose one in the same tree that you can edit.

* You can edit the field directly or click the ... button to browse to an
existing directory.

If you enter a path that’s syntactically flawed, you won't be able
proceed.

Accept (Default project) as the value of the Template field. (You can
click the Help button to read about project templates if you like.)

To add the project you are creating to an existing project group (the
project group must be active), check the Add Project To Active Project
Group check box. This check box is enabled only if you currently have
an open and active project group. Project groups are available in
JBuilder Enterprise only. For more information about project groups,
see Chapter 3, “Working with project groups.”

To generate an HTML project notes file, check the Generate Project
Notes File check box. This file is optional.

Click Next to go to Step 2.

If the Finish button is enabled, you can click it, accepting JBuilder’s
defaults for the rest of the wizard, and create the project immediately.
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Note

Setting project paths

Step 2 sets all paths for the project, including the JDK version to compile
against. You can change these settings later using the Paths page of the
Project Properties dialog box (Project | Project Properties) if you need to.

@ Project Wizard - Step 2 of 3

= Specify project paths

Editthe paths and settings here to help define your new project. These and other properties
can be changed after the project is created

JDHK; java version 1.4.0_02-002 =1
Output path: ‘C MINNTIProfilesiAdministratorjbprojectiuntiied1/classes | ':
Backup path: [CMINNTIProflesiadmministratonbprojectiuntitied 1 fhak =]
Working directons: ‘C PVINNTIProfiles/Administratar]bprojectiuntitied 1 | ,:

[ Source [Documentation | Required Libraries

Default| Test| Path | | add...
[]) | CoAmINNTIProfilesiAdministratonibprojectiuntitied | fsre =
[ ® | CINNTIProfilesifdministratorjbprojectiuntitied! ftest

| <gack || mewt> | [ mnsn | cancer || mem |

JBuilder suggests the project directory set in Step 1 as the working
directory. The working directory is the starting directory that JBuilder
gives a program when it is launched. Any directory may be configured as
the working directory.

To change any of paths on this page, either type in the new path or
navigate to it by clicking the ... button next to the appropriate field.

If you're just beginning with JBuilder, simply accept the default values on
this page. If you enter a path that’s syntactically flawed, you can’t
proceed. More advanced users might want to change these directories to
those of their choosing. For more information about using this page and
complete information about the various directories, click the Help button
in the Project wizard.

Click Next to go to Step 3 or click Finish to create your project. More
advanced users might want to continue to Step 3.

Setting general project settings

Step 3 of the Project wizard includes general project settings, such as
encoding, default runtime configuration, automatic source packages, class
Javadoc fields, and references from project libraries.
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This information can later be changed on the General page and Run page
of the Project Properties dialog box (Project | Project Properties).

(D project Wizard - Step 3of 3 x|

F=—= Specify general project settings

Enter settings here to help define your news project. These and other properties can be
changed afler the project is created

Encoding: |Defaut -

Automatic source packages

[v] Enable source package discovery and compilation

Deepest \3 |

Class Javadoc fields:

Lahel | Text |
Tille -
Description:
Copyright: Copyright {c) 2002 =

[] Include references from praject library class files

["] Diagram references from generated source

<Back [ Enisn || cancer || new |

1 Choose an encoding or accept the default encoding. Encoding
determines how JBuilder should handle characters beyond the ASCII
character set. The default is your platform’s default encoder.

See also
* “Specifying a native encoding for the compiler” on page 16-12

* “Internationalization Tools: native2ascii” at http://java.sun.com/
products/jdk/1.4/docs/tooldocs/tools.html#intl

2 Choose the Enable Assert Keyword option if you want assert
recognized as a keyword.

JBuilder supports JDK 1.4 assertions. Before JDK 1.4, assert was a
keyword reserved for future use. With JDK 1.4, the assert keyword has
been added to the language and is used in the assertion facility. assert
takes a boolean value which checks a condition before the associated
expression is executed. Assertions are enabled or disabled at runtime.

See also
* http://java.sun.com/j2se/1.4/docs/guide/lang/assert.html
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Thisis afeature of 3 Select Automatic Source Packages options.
JBuilder SE and

Enterprise a The Enable Source Package Discovery And Compilation option is

enabled by default. When it’s enabled, several things happen:

¢ All packages in the project’s source path appear in the project
pane (upper left pane) of the IDE.

¢ Packages that contain Java files are compiled automatically.

¢ Files generated by this compilation are copied to the project’s out
path.

Not all packages are displayed, only a logical subset determined by
how deeply you tell JBuilder to expose packages.

b Select how deeply you want packages exposed.

JBuilder exposes packages to the level you set, unless adding more
levels to a package will not change the length of the package list. For
instance, if you have these three packages,

one.two.three.four
one.two.three.five
one.two.four.six

and set the package level to three, this is what shows in the project
pane:

one.two.three
one.two.four.six

The two packages one. two.three. four and one.two.three.five are both
contained in one.two.three, so JBuilder represents only the parent
package and allows you to expand the package node to access the
packages and files inside.

The package one.two. four.six is exposed to the fourth level because
shortening the representation won't shorten the package list, so you
might as well see what you've got.

See also
* “Packages” on page 4-6

4 Specify the class Javadoc fields. These can be used in the project notes
file, your application’s Help | About dialog box, and can also be
inserted as Javadoc header comments in wizard-generated files created
for your project.

Select a field to edit and enter the appropriate text in the Text column.
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Find References is a
feature of JBuilder SE
and Enterprise

UML is a feature of
JBuilder Enterprise

Creating a project from existing files

5 Check Include References From Project Library Class Files if you want
to be able to find references to any of the project libraries. The Find
References command on the editor’s context menu allows you to
discover all source files that use a given symbol. Also check this if you
want your project’s UML diagrams to show references from project
libraries.

See also
¢ “Finding references to a symbol” on page 12-8
¢ Chapter 11, “Visualizing code with UML”

6 If you have JBuilder Enterprise and you want to include references
such as IIOP files or EJB stubs in the UML diagrams of your project,
check the Diagram References From Generated Source option.

See also
¢ Chapter 11, “Visualizing code with UML”
7 Click Finish when done.
JBuilder creates a new project that appears in the project pane.

If you later want to change the settings you specified for your project
using the Project wizard, you can change them using the Paths page and
the General page of the Project Properties dialog box (Project | Project
Properties).

Creating a project from existing files

This is a feature of
JBuilder SE and
Enterprise

The Project For Existing Code wizard allows you to create a new JBuilder
project using an existing body of work. When you use this wizard,
JBuilder scans the existing directory and builds paths that are used for
compiling, searching, debugging, and other processes. Any JAR or ZIP
files that aren’t already in libraries are placed in a new library and added
to the project. Project libraries are listed on the Required Libraries tab of
the Paths page of Project Properties (Project | Project Properties).

To access the Project For Existing Code wizard,

1 Select File |New. The object gallery appears.

2 Select the Project tab.

3 Double-click the Project For Existing Code icon.
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Selecting the source directory and name for your new
JBuilder project

Step 1 sets your project directory, name, type, and project template.

1 Choose the directory where the existing project or source tree is located.
Click the ... button to browse to it. JBuilder scans the selected directory
for such files as class, source, JAR, and ZIP and places them in the
appropriate directories within that directory.

2 Enter a name for the new project. JBuilder uses the project name as the
package name by default, so if you have an existing package name use
that as the project name. JBuilder’s wizards also use the project name as
the package name, which can be edited in the wizards.

3 Select your project template:

¢ Click the down arrow to choose a project you've used previously as
a template.

¢ Click the ... button to use a different project as the template in the
Open Project dialog box.

The project template provides default values for the settings
described in the Project Properties dialog box (Project | Project
Properties). If you already have a JBuilder project whose project
properties are close to what is required in the new project, select it
here. This minimizes the repetitive work involved in setting up a
new project within an established environment.

4 Choose whether to generate an HTML project notes file. The initial
information in this file, such as title, author, and description, is
generated from the class Javadoc fields set in Step 3 of the Project For
Existing Code wizard. You can also add notes and other information in
this file as needed.

5 Click Next to go to Step 2.

Steps 2 and 3 of the Project For Existing Code wizard are identical to the
Project wizard. These steps are also the same as the Paths page and the
General page of Project Properties. See “Creating a new project with the
Project wizard” on page 2-2.

If your project requires specific libraries, you can add them to the project on
the Paths page of the Project Properties dialog box. To set the main class to
run your project, choose the Run page of the Project Properties dialog box.
See also

* “Setting paths for required libraries” on page 2-22

¢ “Using the Run command” on page 7-3
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Displaying files

JBuilder displays each open file of a project in the content pane of the
AppBrowser. Double-click a file in the project pane to open it in the
content pane. A tab with the file name appears at the top of the content
pane.

The following figure shows a project file, Welcone. jpx, in the project pane
with the source files listed below it. This project contains a package and
three source files. Two files are open in the content pane with the selected
file, WelcomeApp.java, showing in the source pane.

@ Right Cross - C:/RightCross/samples; Tutorials/FirstApplet/src/firstapplet/Goos =10 5[
File Edit Search View Project Run Team Wizards Tools Window Help

D DEGG~ cmB LA [~|hwh o & 5l

- e =&

Rl - FirstApplet... - - [(| XIS Firstappiet'| x|:2: GoodEveningApplet |

FH’S?A;JpIeUpX public class GoodEveningipplet extemds Applet { =

© @l <Project Source= ; hoolean isStandalone = false;

@ il firstapplat BorderLayout borderLayoutl = new BorderLayout():
gApplelJAR ; Panel lower = mew Paneli); &=

Firstipplet html : Panel upper = new Panel():

& GoodEveningApplethiml CardLayout cardLayourl = mew CardLayour|): m
& GoodEveningAppletjava Panel panell = new Panel();

Panel panelZ = new Panel(};
Panel panel3 = mew Panel(]:
Panel paneld = mew Panel();
Panel panell = new Panel(};
BorderLayout horderLayout? = new BorderLayouc():

[ 53 Javadoc Conflicts

@[] Imports Borderlayout borderlayoutd = new Borderlayout(:
@ @ GoodEveningApplet BorderLayout borderlayoutd = new EorderLayout():
2 Applet BorderLayout borderLayouts = new BorderLayout():
 GoodEveningApplet) Choice choicel = mew Choice();
 destrov) Label labell = mew Label();

b getAppletinfod

% getParameter(String key,
% getParameterinfo)

* initg)

* startp

Label lahel2 = mew Label():

Label label3 = mew Label();
: ] | .::..:‘ | >|
 [GoodEveninan... | [“nsert |1 = CUA M
| >|_ LSI]LI[[:E LDEsign LBEan UML | Doc | History

[4]

EE

Right-click the project file to display a menu with such menu selections as
Open, Add Files/Packages, Remove From Project, Close Project, Make,
Rebuild, and Properties. Many of these menu selections are also available
from the Project menu.

Switching between files

When you have a lot of files open, it’s not always easy to look through all
the open file tabs to find the one you want to use. There are two ways to
switch quickly between open files:

* Choose Window | Switch or press Ctri+B to display the Switch dialog
box, which lists all the open files in your project. Scroll down to select
the file you want. Or begin typing the name of the file and the first
match in the list is selected; keep typing until the file you want is
selected. Once you've selected your file, choose OK.
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* Choose Window to display the Window menu and select the file you
want from the list of open files listed on the menu. The currently active
file has a checkmark next to it.

You can also switch between open projects from the Window menu.

Tip If you prefer, you can have the file tabs display vertically on the right side
of the content pane instead of at the top. Choose Tools | IDE Options and
in the Content Pane Tab options, select Vertical from the drop-down
Orientation list. The Content Pane Tab options also offer other tab display
options you might like to explore.

Saving projects

When you are working on a project, you can save it to the suggested
location or to a directory of your choice. By default, JBuilder saves projects
to the jbproject directory of your home directory, although this depends
on how your system is set up. Each project is saved to its own directory
within jbproject. Each project directory includes a project file, an optional
.html file for project notes, a classes subdirectory for generated files (such
as .class files), a src subdirectory for source files, a bak subdirectory for
backup files, and a doc directory for documentation.

Saving and closing projects
To save a project, select File | Save All, File | Save Project, or click the Save
ﬁ| All button on the main toolbar.

) To close a project, select File | Close Projects or click the Close Project
button on the project toolbar.

See also
e “How JBuilder constructs paths” on page 4-9

* “Where are my files?” on page 4-12

Opening an existing project

There is one way to open an existing project for the first time: use File |
Open Project. There are two ways to open an existing project you have
opened before: either the File | Open Project command or the File | Reopen
command.

To open a project using the File | Open Project command,

1 Choose File | Open Project. The Open File dialog box appears.
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2 Navigate to the directory that contains the project file you want to
open.

3 Select the project file and click OK or press Enter. You can also
double-click the project file to open it.

To open a previously opened project with the File | Reopen command,
1 Choose File | Reopen.

2 Choose the project you want to open from the list of previously opened
projects.

The project file and its source files will appear in the project pane.

To open a file in the content pane, you may do one of three things:

¢ Double-click the file in the project pane.
¢ Select the file in the project pane and press Enter.
¢ Right-click the file in the project pane and select Open.

To view a project in a new AppBrowser,
1 Select Window | New Browser.

2 Select File | Open Project and navigate to the file in the Open Project
dialog box.

If you have more than one AppBrowser open and the same files open in
multiple AppBrowsers, changes you make in one AppBrowser will be
reflected immediately in the same file open in the other AppBrowser. This
keeps all your working versions of a file congruent.

Note All open projects are available in all AppBrowsers from the Project
drop-down list.

Creating a new Java source file

There are several ways to create Java source files within JBuilder. Many of
JBuilder’s wizards create files. Most of these are available from the object
gallery (File | New) or from the Wizards menu. Specifically, the Class
wizard generates the framework of a new Java class.

To create an empty Java source file,
1 Choose File | New File to display the Create New File dialog box.
2 Type the name of the file in the Name field.

3 Select the java file type from the drop-down list or include the
extension when you type the name.
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4 If you want to change the directory where the file is saved, type in the
new directory in the Directory field or choose the ... button to select the
directory you want.

5 Choose OK.

JBuilder creates the new file and opens it in the content pane.

To create a new Java source file using the Class wizard,

1 Create a new project as described in “Creating a new project” on
page 2-2.

2 Choose File| New Class to display the Class wizard.

€D Class Wizard . x|

Create a new Java class
7

Fillinthe fields below to setthe package, name, hase class, and other options for the
Java class which will be created

Class information

Package: | | v| ’—

Class name: |Unlilled1

|
Base class: |java lang.Chject | & | 4

Options

[v] Public [v] Generate default constructor
[_] Generate main method [_] Override superclass constructors

[v] Generate header comments [v] Override abstract methods

[Cox || cancer || new |

3 Enter the package, class, and base class names in the Class wizard.

4 Select options for exposure, method handling, and header comments.
5 Click OK.

The .java file is created and added to your project (its node appears in the

project pane). The new file opens in the content pane in editor.

See also

* “Adding to a project” on page 2-13

* “Packages” on page 4-6

* “Setting general project settings” on page 2-4

| After you edit a file, save it by choosing File | Save or clicking the Save File
icon. The path and parent directory of the file appears at the top of the
AppBrowser window when the file is selected and open. You can save all
E files in your project by choosing File | Save All or clicking the Save All

icon.
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Managing projects

Note

Tip

JBuilder is designed to support the developer in performing as many
development tasks as possible. JBuilder’s project tools, rich IDE, and
extensive editor features automate and simplify the work of development
while allowing you to focus on your code.

Adding to a project

In the AppBrowser, you can add folders, new files, and existing files to
your project. Many of these commands are available from the project
pane’s context-sensitive (right-click) menu as well as the main menu.

For larger projects, you can use project folders to organize your project’s
hierarchy.

Project folders are for organizational purposes only and do not
correspond to directories on disk.

Adding folders

Project folders don’t affect the directory tree. They are organizing tools
that allow you to sort elements of a project in a way that’s useful to you
without affecting the directory structure.

To add a project folder to a project,
1 Select the project in the project pane (upper left).

2 Choose File | New Folder from the main menu or right-click in the
project pane.

3 Select New Folder.

To nest the new folder inside an existing one, select the existing folder
before choosing File | New Folder.

4 Type the name of the folder.
5 Click OK or press Enter.

To add a file to a folder,

1 Either right-click the folder and choose Add Files/Packages to open the
Add Files Or Packages To Project dialog box, or select the folder and
click the Add Files/Packages button on the project pane toolbar.

2 Navigate on the Explorer page of the Add Files To Project dialog box to
the directory that contains the file you want to add.

3 Select the file and click Open.
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Note

Adding files and packages

Automatic source path discovery, a feature of JBuilder SE and Enterprise,
adds new files and packages to the project on the fly. Set this option on the
General page of the Project Properties dialog. It’s on by default.

If you're not using this feature, files and packages must be explicitly
added to a project in order for JBuilder to treat them as part of the project.
Add files and packages to the current project using the Add Files Or
Packages To Project dialog box.

There are two ways to access this dialog box. Use the way you prefer:
¢ Click the Add Files/Packages button that’s on the project pane toolbar.

¢ Right-click any node in the project pane and choose Add Files/
Packages from the context menu.

When the dialog box is appears, follow these steps:

1 Select the Explorer page to add a file, the Packages page to add a
package, or the Classes page to add a class. All of these pages support
multiple selection.

2 Navigate to the file, class, or package you want to import.

3 Select the file or package you want. Once you're in a file’s parent
directory, you may type in the filename instead of selecting it.

4 Double-click your selection, click OK, or press Enter.

The new node appears inside the project directory in the project pane.

Removing material from a project

You can remove folders, files, classes, and packages from your project
without deleting them from the drive with the Remove From Project
dialog box.

To remove a node from your project, choose one of these options:

¢ Right-click the node you want to remove, choose Remove From Project,
and click OK.

* Select the node you want to remove, click the Remove From Project
button on the project pane toolbar, and click OK.

If a folder contains files, they are also removed from the project.

You can also select multiple nodes and remove them from the project.
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Caution

This is a feature of
JBuilder SE and
Enterprise.

Note

Managing projects

Deleting material

You can also delete unwanted files, classes, and packages from the disk by
right-clicking the item in the project pane and choosing Delete.

This permanently deletes the files from the project and the computer’s
hard disk.

Opening a file outside of a project

Use the File | Open file command to open a file in the AppBrowser without
adding the file to the open project. A project must be open in order for this
option to be available.

To open a file without adding it to a project,
1 Choose File | Open File. The Open File dialog box appears.
2 Select the file you want to open.

3 Click OK. The file contents are displayed in the AppBrowser.

You can also open a file in the open project in another AppBrowser.
1 Right-click a file in the project pane.

2 Choose Open In New Browser.

Renaming projects and files

To rename a project or file,
1 Select the project or file in the project pane.

2 Select Project | Rename, File | Rename, or right-click in the project pane
and select Rename.

3 Enter the new name in the Rename dialog box and click OK.

You can also rename an open file using the file’s tab at the top of the
content pane:

1 Right-click the file tab at the top of the content pane.
2 Select Rename.
3 Enter the new name in the Rename dialog box and click OK.

Renaming a file does not change the file type. To change the file extension,
use File | Save As.
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Caution Renaming projects and files does not change the package and file names
referenced inside the code. JBuilder SE and Enterprise provide rename
refactoring. This changes all of the uses of the old name to match the new
name.

See also

e Chapter 12, “Refactoring code symbols”

Adding a new directory view

Thisis a feature of ~ You can choose to add a new node to the project pane that can point to
JBuilder SEand  any directory of your choosing. For example, you might have code that is
Enterprise  buried deep in your project structure. You can simply add the directory
that contains that code as a project node in the project pane. When you
open that node, you'll have immediate access to your code instead of
having to navigate through a complicated directory structure.

A directory view is much like a live view of your directory or directory
tree that displays all file types. Once you've created a directory view and
when changes occur to the actual contents of the directory or its
subdirectories, the directory view will be updated in the project pane (you
might need to click the Refresh icon on the project toolbar to refresh the
project).

When you pull a project using CVS, a new directory view node is created
that shows the entire project directory tree with CVS subdirectories
hidden. This provides the ability to locate any file in the project regardless
of type, and select it for doing a CVS operation.

To add a directory view to a project,

1 Choose Project | New Directory View or right-click the project node (the
jpx file) in the project pane and choose New Directory View.

2 Navigate to the directory you want to expose directly in the project
pane.

3 Click OK and the directory you selected is added as a node in the
project pane.

4 Open the node to see the files contained in the directory.

You can customize which files and subdirectories appear when you open
the directory view project node. For example, you could choose to display
just .java files or .html files. You can even have multiple directory views of
the same project so that one view displays .java files, another .htn! files,
and another displays all files that begin with the letter ‘a’.
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To customize the directory view,
1 Right-click the directory view project node in the project pane.
2 Choose Properties.
The Properties dialog box appears containing just a Directory View
page:
D) Properties for 'ESiteWL" E x|
Directory View |

Name:  [ESite |
Directory: |CrJBuilderfsamples/Ejb/Ejh20ESite
Filtering

[C] Show subdirectories|

] Use:

Reset [ ok || cancer || memw |

3 Specify a meaningful name for the directory view project node or keep
the default name, which is the name of the directory.

4 Use the Filtering options to filter the files and directories that appear
when you open the directory view project node. For example, These are
examples of file patterns:

*, java
myfile?.java
file??.*

Note You cannot string multiple file patterns together, such as *.java; *.cpp.

For complete information about using these options, click the Help
button in this dialog box.

5 Click OK.

Setting project properties

Project properties control how the project is compiled. Using the Project
Properties dialog box (Project | Project Properties), you can specify project
path settings, set up a run configuration for your project, specify how a
project is built, customize the display of UML diagrams, specify server
options, and much more.
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To set project properties,

1 Right-click the .jpx file name in the project pane and choose Properties
to display the Project Properties dialog box. Or, select the project and
choose Project | Project Properties. The Project Properties dialog box
appears.

2 Select the appropriate tab for the options you want to set. In this image
the Paths page is selected:

@ Project Properties 5‘
[Paths | General | Run | Build | Formatting | Class Fiters | Server |
JDk: Java version 1.4.0_02-h02 [~
Output path: |C JBuilder?isamplesiTexrEdiloriclasses | ’:
Backup path: [CBuilderisamplesTexEdianhak =]
Working directory: |C./JBuilder?izamplesTeEditor [

["Source | Dacumentation | Required Libraries

Default] Test| Fath | | Add...
O] (2 | GuJBuilder/samples/TextEditorsre =
[ ® | CilBuilder/samplesTexdEditortest

Reset [Tox || cancer || nemw |

Here are brief descriptions of what you can do on each page of the Project
Properties dialog box:

¢ Paths page: set project path settings for the JDK version, output path,
backup path, working directory, source paths, test path, documentation
path, and required libraries paths.

* General page: set options for encoding, enabling automatic source
packages, modify class Javadoc fields that wizards can generate, and
set the option to include references from project libraries.

* Run page: select or create a configuration to use for running or
debugging.

¢ Build page: set compiler options for building a project, including debug
information and selective resource copying.

¢ Formatting page: set code formatting options. JBuilder can speed your
coding by formatting it automatically to your specifications. This is a
feature of JBuilder Enterprise.
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Setting project properties

* Class Filters: set options for class filters.

* Server page: set server options. This is a feature of JBuilder Enterprise.

You can also set these options for all future projects in the Default
Project Properties dialog box (Project | Default Project Properties) or
select the default project as your project template in the Project wizard.

Setting the JDK

On the Paths page, you can set the JDK version, various paths for the
project, and the Required Libraries Paths.

JBuilder SE and Enterprise fully support JDK switching, while JBuilder
Personal allows you to edit a single JDK. JBuilder compiles and runs
against all Sun JDKs and many others.

With JBuilder SE and Enterprise, you can set the JDK version for your
project on the Paths page of the Project Properties dialog box as well as
add, edit, and remove JDKs in the Configure JDKs dialog box. See “Setting
the JDK in SE and Enterprise” on page 2-20.

For JBuilder Personal, you can edit the JDK in the Configure JDKs dialog
box (Tools | Configure JDKs). See “Editing the JDK” on page 2-19.

Editing the JDK

You can edit the current JDK version as follows:

1 Select Tools | Configure JDKs to open the Configure JDKs dialog box:

€D Configure 1DKs x|
|_1 Project A
DEE];\':\ESWH A (et Hame: java version 1.4.0_02-h02 Rename...
- ?B“ ‘_f;a version 1.3.1_04-b02 JDK home path; |CiRightCrossidk 4 Change...
uloer

[C] Always debug with -classic

fclass rSuun:e r’Dm:umErllaﬁun |

[C:RightCrossjdk1.4jrelibjextidnsns.jar] ‘ Add...
[C:RightCrossjdk1.40refibiextidapsec.jar] —
[C:RightCrossjdk1.41refibiextlocaledata.jar]
[C:RightCrossjdk1.4jrelibiext'sunjce_provider jar]
[C:RightCrossjdk1.4qrefibicharsets.jar]
[C:RightCrossjdk1.41refibjaws.jar]
[C:RightCross/jdk1.4jreflibjce.jar]
[C:RightCrossjdk1.4qrefibjsse.jar]
[C:RightCrossjdk1.41refibirtjar]
[C:RightCross/jdk1.4jrelibisunrsasign.jar]
[C:RightCrossjdk1.4Mibidt jar]
[C:RightCrossjdk1.4libvhtmicomserter jar]
[C:RightCross/jdk1.4libiools.jar]

[ mew. || adafower.. || peete

| OK || Cancel H Help ‘

2 Click the Change button to the right of the JDK Home Path field. The
Select Directory dialog box appears.
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3 Browse to the target JDK.
4 Click OK to change the JDK.

Note the revised JDK name and home path in the Configure JDKs
dialog box.

5 Click OK to close the Configure JDKs dialog box.

Debugging with -classic

The Always Debug With -Classic option in the Configure JDKs dialog box
provides improved performance for users with JVM versions below 1.3.1.
JBuilder automatically checks to see if this option will improve your
performance, then checks or unchecks this box according to what will give
you the best results. This feature is available in all editions of JBuilder.

In performing its evaluation, JBuilder performs two checks:
1 Do you have the Classic VM?
2 If present, is the JVM a version earlier than 1.3.1?

This selection is overridden when you define VM parameters such as
native, hotspot, green, or server.

Setting the JDK in SE and Enterprise

JBuilder SE and Enterprise support JDK switching. You can also add, edit,
and delete JDKs. To switch to another JDK, follow these steps:

1 Select Project | Project Properties and select the Paths tab.

2 Click the ... button to the right of the JDK version. The Select A JDK
dialog box appears:

3} Project Properties e

Paths | General = Run | Build Formatting rCIass Filters rSEIVE[ |

JDK; iswa warcian 4 A N N7.k07

(D) select a IDK X

Output path: = x|
i |_1 Project

HERL DGR [ |- User Home

Warking directory: | G java version 1.4.0_02-h02

= g0 java version 1.3.1_04-h02

Source | Docum I JBuilder
Degull Test| Add...

[EREY
o @ e

1]
i

| Hew... | | 0K || Cancel H Help ‘

Reset [[on || cancer || Hew |
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3 If the target JDK is listed, select it and press OK.
If it’s not listed, select New to open the New JDK wizard.

f New JDK Wizard [ =]
Select a home path for a JDK
Setthe JOK harme path belovw to a particular JOK's home directary;
far example cijdk1.2.2. Then select a location to store the library
S specification for this JDK
Existing JDK home path:
Hame for this JDK:
Location to store new .JDK specification:
|User Home - ‘
| OK | | Cancel | ‘ Help ‘

a Click the ... button and browse to the home directory of the JDK you
want to add to the list. Click OK. Note that the JDK Name field is
filled in automatically.

b Select the location to store the JDK specifications:

¢ User Home: saves the JDK specifications in a . library file in the
.jbuilder directory of the user’s home directory. Save to this
location if you want the JDK available to all projects.

® JBuilder: saves the JDK specifications in a .1library file in the
jbuilder directory. Multiple users who are using JBuilder on a
network or sharing JBuilder on a single machine have access to
the JDKs in this folder. This is a feature of JBuilder SE and
Enterprise.

* Project: saves the JDK specifications in a . library file in the
current project’s directory. Save to this location if you only want
the JDK available to this project. This is a feature of JBuilder SE
and Enterprise.

¢ User-defined folder: saves the JDK specifications to an existing
user-defined folder or shared directory. You must add the new
folder (select Tools | Configure JDK and click Add Folder) before
it can appear in the drop-down list. This is a feature of JBuilder
Enterprise.

¢ Click OK. Note that the JDK specification has been added to the
specified directory in the Select A JDK dialog box.

4 Click OK to close the Select A JDK dialog box. Note that the JDK path is
updated to the new selection.

5 Click OK to close the Project Properties dialog box.
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Tip

Adding and deleting
JDKs are features of
JBuilder SE and
Enterprise

6 Save the project. The JDK version is updated in the project file.

You can add, edit, and delete JDKs by selecting Tools | Configure JDKs.
You can also modify the Default Project Properties (Project | Default
Project Properties) to change the JDK for all future projects.

Configuring JDKs

You can add, edit, and delete JDKs in the Configure JDKs dialog box
(Tools | Configure JDKs). JBuilder Personal users can edit JDKs as
explained in “Editing the JDK” on page 2-19.

In this dialog box, you can
e Name the JDK by selecting the Rename button.

¢ Add, edit, remove, and reorder JDK class, source, and documentation
files.

* Open the New JDK wizard and add JDKs by selecting the New button.

e Add a folder that others can share. This is a feature of JBuilder
Enterprise.

¢ Delete an existing JDK from the list.

See also

¢ Configure JDKs dialog box Help button.
¢ New JDK wizard Help button.

Setting paths for required libraries

On the Paths page of the Project Properties dialog box, you can set the
libraries to use when compiling. JBuilder places any selected libraries on
the classpath. To add, edit, remove, and reorder libraries, select the
Required Libraries tab.

(D Select One or More Libraties x|

JEuIlder -
& Ant ]
T Apache SOAP |
By Axig

& Borandx<mL
7 Cactus Client
By Cactus Server
% Castor

8 Cocoon o
7y CORBA Express |4
7Y Data Express

% Data Express for EJB

T dbSwing

5 Hitalnit

InternetBeans Express

5 JavaBeans Activation Framewark
& JavaMail =

-

[ mew. | [ on || cancer || new |
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You can select libraries in the Required Libraries list on the Paths page
and edit, delete, or change their order in the library list.

Note Libraries are searched in the order listed. To switch the order of libraries,
select a library, then click Move Up or Move Down.

The Add button displays the Select One Or More Libraries dialog box,
where you choose the libraries to add to your project. Select New in this
dialog box to open the New Library wizard and create a new library.

1) Select one or more libraries

|- userHome

|1 JBuilder
E CORBA Express
& Data Express
[ DataStore Remote
E DataStore Server
& Catastore
B dbswing
E Enterprise JavaBeans
& IntermetBeans |2
B Jaxp
& ecL
& KLGroup JClass Field 4.5
[T KLGroup JClass Gauge 4.5 |
B i+ tont L

Hew... 0K Cancel Help
| [ ] | v |

You can also configure libraries by selecting Tools | Configure Libraries.

See also
e “Working with libraries” on page 4-1

Working with multiple projects

You can work on multiple projects simultaneously in the JBuilder
development environment. You can open them in one AppBrowser or in
different AppBrowsers. All open projects are available from any open
AppBrowser from the Project drop-down list. Any changes made in one
AppBrowser are also made in any other open AppBrowsers displaying
the same project. Open a new JBuilder AppBrowser by selecting
Window | New Browser.

If you have JBuilder Enterprise, you can also group multiple projects in
project groups. Project groups are particularly useful when you are
working with related projects. For information about projects groups, see
Chapter 3, “Working with project groups.”

Switching between projects

If several projects are open in the AppBrowser, only one project is visible
in the project pane. Switch to another open project by selecting the project
from the Project drop-down list on the toolbar above the project pane.
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Open AppBrowsers, projects, and files are all available from the Window
menu:

Opens a new Controls display of
AppBrowser apen AppBrowsers
ﬂﬁndqy| Help
| E%w Browser |

Minimize Browsers

Restore Browsers
=, Cascade Browsers
[T] Tile Browsers

0 JBuilder - D:/JBuilder/samplest...welcomeWelcomefpp java
[+ 1 JBuilder - D:iJBuilder/samplesiVelcomenVelconje.jpx

|7 A Welcome.jpx
B TextEditor.jpx
C HelloJDBC.jpx

2 Welcome.html
3 WelcomeApp.java

Switch... Ctrl-B
ACcesses open ACcesses open Accesses the active
files in the projects in all file in all open
active project open AppBrowsers AppBrowsers

Choose New Browser to open another AppBrowser. Control the browser
windows with the next four commands. Select either the open file or the
project file that belongs to an alternate AppBrowser to switch between
browser windows.

Open files in the current browser are also available from this menu. This
provides an alternate way to access open files—especially helpful for
those who prefer not to show file names on file tabs.

Saving multiple projects

To save changes to all open files and projects, choose File | Save All. All
files in all open AppBrowsers are saved.

More information about projects

The ability to group
projects is a feature of
JBuilder Enterprise

While you are working with your JBuilder projects, you must have a good
understanding of how JBuilder uses paths so you can make full use of
features such as libraries and Codelnsight. See Chapter 4, “Managing
paths.”

JBuilder allows you to group projects into a project group. To read about
project groups, see Chapter 3, “Working with project groups.”
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Working with project groups

This is a feature of ~ Project groups are containers for projects and can be useful when working

JBuilder Enterprise ~ with related projects. For example, you might have two projects that have
dependencies on each other, such as a client and a server. Another logical
grouping would be projects that use the same source files but have
different settings, such as different target application servers or different
JDKs. In addition, project groups provide other advantages, such as ease
of navigation between projects and building projects as a group.

Project groups can only contain other projects, but not other project
groups. A project group is saved as an XML file with a . jpgr file extension
and, by default, to the root of the jbproject directory. Unlike projects,
project groups aren’t saved to a project group folder, but only as a file.
Projects themselves aren’t aware of project groups and can be open
standalone and within a project group simultaneously. Changes you make
to a project in a group are also made in the standalone project.

Creating project groups

JBuilder provides the Project Group wizard, available on the Project page of
the object gallery (File | New), for creating project groups. You can create an
empty project group or populate it with projects when completing the
wizard. You can add projects to a project group at any time as described in
“Adding and removing projects from project groups” on page 3-3. Once
you've created a project group, you can also add new projects with the
Project wizard. When creating the new project, select the Add Project To
Active Project Group option to include it in the project group.

Projects within a project group are built in the order they appear in the
project pane. The build order is specified on Step 2 of the Project wizard
and can be changed at any time in the Project Group Properties dialog
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Creating project groups
box. For more information on building project groups, see “Building
project groups” on page 6-5.
To create a project group with the Project Group wizard, complete the
following steps:
1 Choose File | New and click the Project tab of the object gallery.

2 Double-click the Project Group icon to open the Project Group wizard.

3 Edit the project group file name and/or the location of the file in the
File Name field.

4 Click Next to continue to the next step.
5 Do one of the following:

a Choose the Add button, browse to a project, and select it. Click OK
to add the project. Repeat to add another project.

b Choose the Add Recursively button, select a directory to scan, and
click OK. JBuilder scans the selected directory and all its
subdirectories and adds all project files (. jpx) to the project group.

@ Project Group Wizard - Step 2 of 2

i Specify projects
Add projects to the project group. When you build 2 project group, its

© projects are builtin sequential order, so position the projects that need to
| be huiltfirst at the top of the list box
S

. Projects:

TextEditor.jpx ‘ Add...
Welcome.jpx
Rdd Recursively...
Remaove

E | <§ack | ” | E|n|sh || .Ca.ncel | ‘ Help.. ‘

6 Select a project in the list and use the Move Up or Move Down buttons
to reorder the list of projects. Projects are built and displayed in the
project pane in the order listed.

7 Click OK to close the wizard.

The project group file is displayed at the top of the project pane and the
projects are displayed beneath it in the order added. Double-click the
project group node to expand and collapse it. Only one project in the
group can be active at a time. A project can be open independently and in
the project group simultaneously. Double-click a project to make it the
active project within the group. Expand the project’s node to see its
contents. Note that an open, active project is displayed in a bold font in the
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project pane and in an italic or bold font in the project drop-down list,
depending on the look and feel. For more information about navigating
project groups, see “Navigating project groups” on page 3-4.

Once you've created a project group, you can close it with File | Close
Projects, with the Close button on the project pane toolbar, or by
right-clicking the project group node in the project pane and choosing
Close Project Group<Name.jpgr>. To open a project group, use File | Open
Project or File | Open File. By default, project groups are saved in the
jbproject directory, so look for project groups (files with a .jpgr extension)
in jbproject unless you specified a different location for the project group
when you created it with the Project Group wizard.

Adding and removing projects from project groups

You can add projects to and remove projects from a project group at any
time. There are several ways to do this:

¢ Project menu
* Project pane context menu
* Project pane toolbar

¢ Project Group Properties

To add a project to the open project group, do any of the following:
* Select the project group in the project pane and do one of the following:
¢ Choose Project| Add Project.

* Choose the Add button on the project pane toolbar and browse to
the project you want to add.

e Right-click the project group and choose Add Project.

* Choose Project | Project Group Properties, click the Add button, and
select the project you want to add.

To remove a project from the open project group, do any of the following:

* Select the project(s) in the project pane and choose Project | Remove
From Project Group.

¢ Right-click the project(s) in the project pane and choose Remove From
Project from the context menu.

* Select the project(s) in the project pane and choose the Remove button
on the project pane toolbar.

* Choose Project | Project Group Properties, select the project you want to
remove, and click the Remove button.
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Navigating project groups

One advantage of gathering projects into groups is ease of navigation.
Although only one project is active at a time, you can quickly move from
one open project to another within the group. You can choose another
project from the project pane drop-down list. As with projects, you can
also open project groups in multiple AppBrowser windows. Choose
Window | New Browser to open another AppBrowser window.

Adding projects as required libraries

Projects within project groups often have dependencies upon each other.
If you have such a project that is dependent on another, you can add the
project upon which your project is dependent to the list of required
libraries for your project.

To add a project as a required library,

1 Choose Project | Project Properties and select the Paths page.
2 Click the Required Libraries tab.

3 Click the Add Project button.

4 Select the project you want to add.

5 Click OK.

The project you specified is added to the bottom of list of required
libraries.

6 Click OK to close the Project Properties dialog box.

Be sure that project you specified as a required library is listed ahead of
the project that depends upon it in the project group. That way you know
the required project is built first. See “Building project groups” on

page 6-5 for information about building project groups.
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Paths are the infrastructure of Java program development. Paths provide a
program with what it needs to run. When you set a JDK, you tell the
program what path to use to access a JDK. When you create a library, you
collate a set of paths that the program will need. Every time a file
references another file, it uses a path to get to it.

This section covers how JBuilder constructs paths, how to manipulate
paths in the Project Properties dialog box, and how to use path-based tools
such as libraries and Codelnsight features.

Working with libraries

JBuilder uses libraries to find everything it needs to run a project as well
as for browsing through source, viewing Javadoc, using the visual
designer, applying Codelnsight, and compiling code. Libraries are
collections of paths that include classes, source files, and documentation
files. Libraries are static, not dynamic. Individual library paths are often
contained in JAR or ZIP files but can also be contained in directories.

When libraries are added to JBuilder, they are added to the class path so
JBuilder can find them. Libraries are searched in the order listed. The
order of libraries can be changed in the Configure Libraries dialog box
(Tools | Configure Libraries) and on the Paths page of the Project
Properties dialog box (Project | Project Properties).

See also

¢ “How JBuilder constructs paths” on page 4-9
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Library configurations are saved in .1library files and can be saved to
several locations:
¢ User Home

Saves the .1library file to the <.jbuilder> directory in the user’s home
directory.

¢ JBuilder
This is a feature of JBuilder SE and Enterprise

Saves the .library file to the <jbuilder>/1ib directory. Multiple users
who are using JBuilder on a network or sharing JBuilder on a single
machine have access to the libraries in this folder.

¢ Project
This is a feature of JBuilder SE and Enterprise

Saves the .library file in the current project’s directory. When using the
version control features, the .1library file is checked in with the other
project files.

¢ User-defined folder
This is a feature of JBuilder Enterprise

Saves the .1library file to a user-defined folder or shared directory. You
must add the new folder in the Configure Libraries dialog box before it
can appear in the drop-down list.

Adding and configuring libraries

There are several ways to add new libraries to your project. First, you may
want to gather your files into JAR files, especially if you plan to deploy
your program.

Once you've created the library, add it to JBuilder as follows:

1 Select Tools | Configure Libraries. The Configure Libraries dialog box
appears.

The left-hand pane lets you browse the available libraries. The
right-hand pane shows the settings of the selected library.
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2 Click the New button under the left pane to open the New Library
wizard.

(D) New Library Wizard x|

Define the new librany

Selecta narne and location for the new library, and add one o rmaore
" paths containing classes, source, or documentation. JBuilder will

4 automatically determine the correct path types.

Name:  [Untitied |

Location: |User Homa ~|

¢ Library paths:
&

[[ok || cancel || Hew |

3 Enter a name for the new library in the Name field.

4 Select a location from the drop-down list to save the library
configurations: Project, User Home, JBuilder, or user-defined folder.
User-defined folders are a feature of Enterprise.

5 Click the Add button and select one or more paths containing class,
source, and documentation files. JBuilder automatically determines the
correct path for the files. Click OK. Notice that the selection appears in
the Library Paths list.

6 Click OK to close the New Library wizard. Note that the library is
saved to the appropriate class, source, and documentation paths in the
Configure Libraries dialog box. You can also add, edit, remove, and
reorder the library lists in this dialog box. JBuilder Enterprise also
includes an Add Folder feature and allows you to add a framework as a
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library. For information about adding a framework as a library, see
“JSP frameworks” in the Web Application Developer’s Guide.

€D Configure Libraries x|

E Project =] Library
User Home b |
@5 Tameat 2.3 Senilet | %
5 WebLogic 7 Client b2
5 WebLogic 7.x Deploy b Framewaork r Required Libraries ‘

D JEuilder Class r’ Source r Documentation |
4 At B - —
EI Apache SOAP = [C:RightCrossfib/ant.jar] ‘ Add...
[ i [C:RightCross/ib/optional jar]
5 BorlandXmL ]| [C:RightCrossibibuilder.jar]

E| Cactus Client

Ty Cactus Server

Ty Castor

Cocoon

5 CORBA Express

Ty Data Express

E| Data Express for EIB
5 dbSwing

5 Hitalnit —
(R 1o =

[ mew. || adafower.. || peete

| OK || Cancel H Help ‘

7 Click OK or press Enter to close the Configure Libraries dialog box.

To add the library to a project, see “Setting paths for required libraries” on
page 2-22.

You can also add libraries in the Project Properties dialog box.
1 Select Project | Project Properties.

2 Select the Required Libraries tab on the Paths page and click the Add
button.

3 Click the New button to open the New Library wizard.

See also
* “Setting paths for required libraries” on page 2-22

e “Using JAR Files: The Basics” at http://java.sun.com/docs/books/
tutorial/jar/basics/index.html

* “New Library wizard” in online help
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Editing libraries

To edit an existing library,

1
2
3

Select Tools | Configure Libraries.
Select the library you want to edit from the list of libraries.

Select the Class, Source, Documentation, Framework, or Required
Libraries tab to choose the library path you want to edit.

Select the library path and click Edit.

Browse to a file or user-defined folder in the Select Directory dialog
box. Click OK.

Click Add to browse to a library to add.

Select a library path and click Remove to remove it.

8 Reorder library paths by selecting a library path and clicking Move Up

or Move Down.
JBuilder searches libraries in the order listed.

Click OK or press Enter to close the Configure Libraries dialog box.

Adding projects as required libraries

Projects can have dependencies upon other projects. If you have such a
project that is dependent on another, you can add the project upon which
your project is dependent to the list of required libraries for your project.

To add a project as a required library,

1

2
3
4
5

Choose Project | Project Properties and select the Paths page.
Click the Required Libraries tab.

Click the Add Project button.

Select the project you want to add.

Click OK.

The project you specified is added to the bottom of list of required
libraries.

Click OK to close the Project Properties dialog box.
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Display of library lists

There are three possible colors for libraries listed in JBuilder dialog boxes:

Table 4.1  Colors in library lists

Color Description Troubleshooting

Black The library is defined
correctly.

Red Thelibrary definition ~ This typically means the project refers to a library
is missing. that is not yet defined. It can also mean that the

library definition is faulty: either the library has
been defined without any paths or there is more
than one library with that name.

Gray Use of this library You need to upgrade your edition of JBuilder in
requires an upgrade.  order to use this library. For example, if you have
JBuilder Personal, use of the dbSwing library
requires that you upgrade to JBuilder Enterprise.

Packages

Java groups .java and .class files in a package. All the files that make up
the source for a Java package are in one subdirectory (src) and all
compiled files are in another subdirectory (classes). When building
applications, JBuilder uses the name of the project as the default name for
the package in the Application or Applet wizard. For instance, if the
project name is untitledl.jpx, the Application or Applet wizard suggests
using a package name of untitledl. Suggested package names are always
based on the project name.

Let’s look at a sample project to see how the package name affects the file
structure.

Note In these examples, paths reflect the UNIX platform. See “Documentation
conventions” on page 1-4 for information on how paths are documented
here.

To organize your project, you might have your project in a folder called
SampleProject. This project folder contains a project file (africa.jpx), a
classes directory and a src directory:

Sample Project
africa jpx
classes
src

In creating this project, you'll want to create your own packages to hold
related sources and classes. In this example, africa.jpx contains a package
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Note

Note

Packages

name of feline.africa. This package contains source files on certain felines
found in Africa: Lions, Cheetahs and Leopards.

The class files, which are saved in a directory structure that matches the
package name, are saved in the classes subdirectory within the project.
The src subdirectory, which contains the . java files, has the same structure
as the class subdirectory.

Sample Project

africa jpx
classes—felline
sre-feline africa

airlica
If the individual classes contained in this project are Lion.class,
Cheetah.class, and Leopard.class, these would be found in classes/feline/
africa. The source files, Lion.java, Cheetah.java, and Leopard.java, would
be in found in src/feline/africa as shown here.

Sample Project

africa jpx
clasgas —— lel‘ine
Lionclss

src -feline africa
I Cheetah.class
africa

. Leopard class
Lion java
EChealah.java

Leopard java

java file location = source path + package path

It’s important to understand what pieces of information JBuilder uses to
build the directory location for any given .java file. The first part of the
directory path is determined by the source path.The source path is defined
at the project level and can be modified on the Paths page of the Project
Properties dialog box.

Continuing with the SampleProject example, the source path for Lion. java
is:

/<home>/<username>/jbproject /SampleProject/src

For the definition of the <home> directory, see “Documentation
conventions” on page 1-4.

The second part of the directory path is determined by the package name,
which in this case is feline.africa.

Java nomenclature uses a period (.) to separate the levels of a package.
The .java file location for Lion.java is:

/<home>/<username>/jbproject/SampleProject/src/feline/africa/Lion.java
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See also

e “How JBuilder constructs paths” on page 4-9

.class file location = output path + package path

The directory location for the .class file is determined by the output path
and the package name. The output path is the “root” to which JBuilder
will add package paths to create the directory structure for the .class files
generated by the compiler. The output path is defined at the project level
and can be modified on the Paths page of the Project Properties dialog
box.

In the SampleProject example, the output path for Lion.class is:
/<home>/<username>/jbproject/SampleProject/classes

The second part of the directory path is determined by the package name,
which in this case is feline.africa.

As shown below, the .class location for Lion.class is:

/<home>/<username>/jbproject/SampleProject/classes/feline/africa/Lion.class

See also

e “How JBuilder constructs paths” on page 4-9

Using packages in JBuilder

When referencing classes from a package, you can use an import
statement for convenience. An import statement allows you to reference
any class in the imported package just by using the short name in the
code. (JBuilder’s designers and wizards add import statements
automatically.) Here’s an example of an import statement:

import feline.africa.*;

If this import statement is included in your source code, you could refer to
the Lion class as just Lion in the body of the code.

If you don’t import the package, you must reference a particular class in
your code with its fully qualified class name. As shown in the following
diagram, the fully qualified class name for Lion.java is feline.africa.Lion
(package name + class name without the extension).

fully qualified class name

flh omefusemamedbprojectiSample Project/s r(llf"lf elinefafrica.l."l_ion .ja\faI

Source path Package File name

Packages can be selectively excluded from the build process.
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See also
¢ “Filtering packages” on page 6-23

Package naming guidelines

The following package naming guidelines are recommended for use in all
Java programs. To encourage consistency, readability, and
maintainability, package names should be

¢ One word
¢ Singular, rather than plural

¢ All lowercase, even if more than one word (for example,
fourwordpackagename not FourWordPackageName)

If your packages will be shared outside your group, package names
should start with an Internet domain name with the elements listed in
reverse order. For example, if you were using the domain name
foo.domain.com, your package names should be prefixed with
com.domain. foo.

How JBuilder constructs paths

Note

The JBuilder IDE uses several paths during processing:
* Source path

¢ Output path

¢ Class path

¢ Browse path

* Doc path

¢ Backup path

* Working directory

Paths are set at a project level. To set paths, use the Project Properties
dialog box. See “Setting project properties” on page 2-17 for more
information.

In the construction of paths, JBuilder eliminates duplicate path names.
This prevents potential problems with DOS limitations in Windows.

In these examples, paths reflect the UNIX platform. See “Documentation
conventions” on page 1-4.
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Source path

The source path controls where the compiler looks for source files. The
source path is constructed from both of the following:

* The path defined on the Source tab of the Paths page of the Project
Properties dialog box.

¢ The directory for generated files. This directory contains source files
that are automatically generated by the IDE. Examples of these source
files include IDL server and skeleton files. The directory for generated
files is placed in the output path. You can change this option on the
Build page of the Project Properties dialog box.

The complete source path is composed of these two elements in this order:
source path + output path/Generated Source

Using the SampleProject as an example, the source path for the africa.jpx
project is:

/<home>/<username>/jbproject /SampleProject/src

Output path

The output path contains the .class files created by JBuilder. The output
path is constructed from the path defined in the output path text box,
located on the Paths page of the Project Properties dialog box.

Files are placed in a directory whose path matches the output path + the
package name. There is only one output path per project.

For example, in the SampleProject example, the output path for the
feline.africa.jpx project is:

/<home>/<username>/jbproject/SampleProject/classes

Class path

The class path is used during compiling. This path is constructed from all
of the following;:

¢ The output path

¢ The class path for each library listed on the Paths page of the Project
Properties dialog box (in the same order in which they are listed)

* The target JDK version selected on the Paths page of the Project
Properties dialog box
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The complete class path is composed of these elements in this order:

output path + library class paths (in the order libraries are listed in the
Project Properties dialog box) + target JDK version

For example, the complete class path for Lion.class is:

/<home>/<username>/jbproject/SampleProject/classes:
/user/jbuilder/lib/dbswing.jar:/

The class path is displayed in the message pane when you run the project.

Browse path

The browse path is used by the IDE when you

¢ Use Codelnsight.

¢ Choose Find Definition from the editor pop-up menu.
¢ Choose Search | Find Classes.

* Run the debugger.

The browse path is constructed from all of the following:
¢ The source path

e The source path for each library listed on the Paths page of the Project
Properties dialog box (in the same order in which they are listed)

* The source path for the target JDK version selected on the Paths page of
the Project Properties dialog box

The complete browse path is composed of these elements in this order:

source path + library source paths (in the order libraries are listed on the
Paths page of the Project Properties dialog box) + JDXK target version
source path

For example, the complete browse path for Lion.class is:

/<home>/<username>/jbproject/SampleProject/src:
/user/jbuilder/src/dbswing-src.jar:
/user/jbuilder/src/dx-src.jar

Doc path

The doc path is the path or paths that contain HTML documentation files
for API class files. This allows reference documentation to be displayed in
the Doc page of the content pane.

The doc path can be set on the Paths page of the Project Properties dialog
box. Paths are searched in the order listed.
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Backup path

JBuilder uses the backup path to store backup versions of source files. The
default backup directory is:

/<home>/<username>/jbproject /SampleProject /bak

Important  JSP files, HTML files, and some other text files are not treated as source
files. These files are backed up in their original directories.
However, you can include these backups in the backup directory of your
project instead. To do so,
1 Select Project | Project Properties and look at the Paths page.
2 Select the Source page inside the Paths page.
3 Click Add in the Source page. This brings up the Select One Or More

Directories dialog box.
4 Browse to the project backup directory, select it, and click OK.
Working directory
The working directory is the starting directory that JBuilder gives a
program when it is launched. Any directory may be configured as the
working directory. By default, it has the same name as the project file.
It’s generally the parent directory of the source directory. It’s the default
parent directory of the output, backup, documentation, and library
directories.
Where are my files?

Each file in a project is stored with a relative path to the location of the
project file. JBuilder uses the source path, test path, class path, browse
path, and output path to find and save files.

This list explains the purpose of each type of path:
¢ The source path controls where the compiler looks for source files.
* The test path serves as the source path when you're using unit testing.

¢ The class path is used during compiling and at runtime and for certain
Enterprise editor features.

¢ The browse path is used by the IDE when using Codelnsight, Find
Definition in the editor, searching, and debugging.

¢ The output path contains the .class files created by JBuilder when you
compile your project.
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See also
e “How JBuilder constructs paths” on page 4-9

¢ “Working with libraries” on page 4-1

How JBuilder finds files when you drill down

When you drill down to explore source code, JBuilder searches for the
.Java files using the browse path. For more information about drilling
down, see “Navigating in the source code” in Introducing JBuilder.

How JBuilder finds files when you compile

When you compile your project, JBuilder uses the following paths:
¢ class path

* source path

* output path

JBuilder looks in the class path to find the location of the .class files, the
libraries to use, and the target JDK version to compile against. The
compiler compares the .class files with their source files, located in the
source path, and determines if the .class files need to be recompiled to
bring them up to date. The resulting .class files are placed in the specified
output path.

For information about compiling files, see Chapter 6, “Building Java
programs” and Chapter 5, “Compiling Java programs.”

How JBuilder finds class files when you run or debug

When you run and debug your program, JBuilder uses the class path to
locate all classes your program uses.

When you step through code with the debugger, JBuilder uses the browse
path to find source files.

For information about debugging files, see Chapter 8, “Debugging Java
programs.”
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Compiling Java programs

A Java compiler reads Java source files and any other source files passed
to it and produces the Java program in the form of .class files containing
bytecodes that are the machine code for the Java Virtual Machine (VM).
Compiling produces a separate .class file for each class and interface
declaration in a source file. When you run the resulting Java program on a
particular platform, such as Windows NT, the Java interpreter for that
platform runs the bytecodes contained in the .class files. For general
information about compiling in Java, see the Java Development Kit (JDK)
compiler overview, “javac - The Java programming language compiler” at
http://java.sun.com/j2se/1.4/docs/tooldocs/tools.html.

The default compiler for the JBuilder IDE, Borland Make for Java (bmj),
has full support for the Java language. The JBuilder compiler uses smart
dependencies checking, so the compiling /recompiling cycle is faster and
more efficient. The dependency checker determines the nature of source
code changes and only recompiles the necessary files. For more
information, see “Smart dependencies checking” on page 5-2. To
understand how the JBuilder compiler works, see “Borland Make for Java
(bmj)” on page B-12.

If you prefer to compile from the command line, JBuilder also provides
the following command-line tools in JBuilder SE and Enterprise editions:

¢ JBuilder -build command-line option for building projects
¢ Borland Make for Java (bmj), which uses the dependency checker
¢ Borland Compiler for Java (bcj)

JBuilder also provides the option to change compilers. To take advantage
of the many JBuilder features, such as smart dependencies checking,
UML, and refactoring, it's recommended that you use Borland Make.
However, if you wish to use javac, you can change compilers on the Build
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page of the Project Properties dialog box (Project | Project Properties). For
more information, see “Setting compiler options” on page 5-6.

Compiling is only one phase of the JBuilder build system. Other phases
include pre-compile, post-compile, clean, package, and deploy. For more
information on these phases and the JBuilder build system, see Chapter 6,
“Building Java programs.”

Smart dependencies checking

The Borland Make compiler provides fast yet complete compiling by
using smart dependencies checking, which results in fewer unnecessary
compiles of interdependent source files, and thus accelerates the edit/
recompile cycle. When compiling, instead of deciding whether to
recompile a source file based only on the time stamp of the file, Borland
Make analyzes the nature of the changes you make to source files.

There are several possible reasons for recompiling the source:
® One or more of the class files the source would produce are missing.
* The source has been modified since it was last compiled.

* One or more of the classes that the source produces depends on a
member in another class that changed.

A change in one source file may change the way other source files are
compiled. Not only can JBuilder detect this situation, but it’s capable of
noticing when a change in one source would not affect other files, because
they refer to portions that haven’t changed. In this case, JBuilder knows
not to recompile the files.

When you compile source files for the first time, a dependency file is
automatically created for each package and is placed in the output
directory along with the class files. The dependency file contains detailed
information about which class uses which for all the classes in that
package. This file has an extension of .dep2 and is saved in a folder called
package cache in the same directory as the classes.

Dependency files must be located on the class path so the compiler can
find them. When you compile in the IDE, the class path is correctly set by
default. For information on how the class path is constructed, see “Class
path” on page 4-10.

If you compile from the command line, you might need to set the CLASSPATH
environment variable. For more information, see “Setting the
CLASSPATH environment variable for command-line tools” on page B-2.

Smart dependencies checking is used by Borland Make in the IDE and by
the bmj command-line make but not by the b¢j command-line compiler.
bmj and bgj are available in JBuilder SE and Enterprise editions.
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Important  Libraries are considered “stable” and are not checked by the dependency
checker.

See also

* “JBuilder dependency checker” on Blake Stone’s home page at http://
homepages.borland.com/bstone/articles/depchecker.html

Compiling a program

The JBuilder IDE uses Borland Make for Java (bmj) to compile Java source
files. Because the JBuilder compiler uses smart dependencies checking, the
compiling/recompiling cycle is faster and more efficient. For more
information, see “Smart dependencies checking” on page 5-2. To
understand how the JBuilder compiler works, see “Borland Make for Java
(bmj)” on page B-12.

The following parts of a program can be compiled:
* The entire project

¢ Packages

¢ Java files

To understand how JBuilder locates files to compile the program, see
“How JBuilder constructs paths” on page 4-9 and “Where are my files?”
on page 4-12.

To compile the source files for a program:
1 Open the project containing the program or open a single Java file.
2 Do one of the following:

¢ Choose Project | Make Project.

¢ Right-click a Java file(s) in the project pane and choose Make
<filename>.

¢ Right-click the file tab of an open Java file in the editor and choose
Make <filename>.

¢ Choose the Make Project button on the toolbar.

JBuilder build menus

JBuilder provides menu commands for building your project: Make,
Rebuild, and Clean.

Make is a phase of the JBuilder build system that establishes dependencies
among other standalone phases: pre-compile, compile, post-compile,
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package, and deploy. The JBuilder Make command is not to be confused
with the Java compile make, which only compiles Java source files. The
Make command builds Java source files as well as other buildable files in
your project, such as archive files, WebApps, and other buildable nodes.

JBuilder also provides the Rebuild command for completely rebuilding
your project. The Rebuild command has clean and make as its
dependencies. First, all the build output is deleted, then make is executed.
Lastly, the Clean command deletes all the build output.

In JBuilder Enterprise, the build menus are configurable. For more
information, see “Configuring the Project menu” on page 6-18.

See also
e “The Make command” on page 6-3
e “The Rebuild command” on page 6-4

* “The Clean command” on page 6-5

Building projects with the Run command
The Run command can be set to execute a build target before running the
project. The default behavior of the Run Project command (Run | Run
Project) and the Run Project button is to make and run your application.
b | The default behavior can be changed in the run configurations for the
project. For example, you might want to rebuild your project each time
before you run it, instead of using the default make. Available build
targets vary by the type of project you are working on. Other available
targets might include rebuild, clean, none, external build tasks, Ant
targets, and any custom build tasks you've added in extending the build
system through the Open Tools. For information on how to change the
build target, see “Build Targets” on page 7-10.

See also
¢ “Using the Run command” on page 7-3

¢ “Building Ant projects with the Run command” on page 6-12

Syntax errors and error messages

Syntax errors are errors that violate the syntactical rules of the Java
programming language. The editor catches these errors as they occur,
before you compile. Syntax errors are displayed in a folder at the top of
the structure pane. To locate the line of code containing the error, expand
the Errors folder in the structure pane and double-click the error. The line
containing the error is highlighted in the editor.
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Error messages also appear on the Build tab in the message pane during
compiling. Select an error message and press F1 for Help. Use the arrow
keys to navigate through compiler error messages. Click an error message
to highlight the code in the open file. Double-click an error message to
move the cursor to the line of code in the editor.

(D JBuilder - D-AJBuilder/samples/T extE ditor/sre/com/borland/ samples /testedit_ [Bi[m] B3

File Edit Search View Project Run Team Wizards Tools Window Help

S @ F A & | %% Texteditciass [ TextEditor
TextEmtor.jpx = |7 1 s
©- §l =Project Sourc else {
e i com.barland.s frame.validate() :
& closeFile.gif }
& help git //Center the window
2 openFile.gif ; D
& TextEdHClass jai— ©

if (frameSize.height > screenSlze.helqht)i

frameSize.height = screenSize.height;

¥

OC\ass Ditneti] : if (fraweSize.width > screenfize.width) {
@ variable Too| | B 3
@ Class Dimen— | TextEditClass. java [ aa5 [ Insert

|
D | source IDesign Bean lUML IDoc lHismry

D 'TexdEditClass.java’; Error # 300 : class Dimension notfound in elass com.batland.sampl
o "TextEditClass java": Errar # 300 : variable Toolkit not found in elass com.borland. sampleg
D ' TexdEditClass.ava’; Error# 300 class Dimension notfound in class com.barland.sampl
<[k i ID

X | Build

Build completed with 3 errors and 1 file il Build took 0

See also
e “Error and warning messages” in online help

e “Compiler error messages” in online help, where error messages are
listed by number

Compile problems when opening projects

If you open a project and it won’t compile, check the path settings on the
Paths page of the Project Properties dialog box to make sure they are set
correctly. JBuilder uses the path settings to construct the class path and
source path, which is where the compiler looks for files.

Additionally, check the Required Libraries list on the Paths page. If one or
more of the libraries is highlighted in red, it’s not defined for your
installation of JBuilder. Double-click the library name or select it and
choose Edit to define it. Then, recompile the project.

Projects with WebApps may need a properly configured web server to
compile. See “Configuring your web server” in Web Application Developer’s
Guide.

To set default paths for new projects (to avoid future potential problems),
use the Default Project Properties dialog box (Project | Default Project
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Properties). See “Setting project properties” on page 2-17 and “How
JBuilder constructs paths” on page 4-9.

Checking for package/directory correspondence

JBuilder provides protective checking for duplicate class definitions in a
project and for package/directory correspondence. The bmj compiler,
which is the default compiler in the IDE, verifies that the package
statement in a source file corresponds to the package directory and that
two source files do not define the same class.

The first time you build a project, all the available . java files in a package
directory are verified and compiled. If you have temporary sources that
you do not want to compile, you should use another extension besides
.Java. For example, if the project contains an old version of a file you are
working on and that file contains another definition of the same class,
you’ll get a “duplicate class definition” error. This checking prevents
subtle problems that would be difficult to locate.

Setting compiler options

You can specify compiler options for the current project on the Java page
of the Build page of Project Properties (Project | Project Properties). The
options, which vary according to the compiler selected, are applied to all
files in the project tree. If you change compiler options, you should
rebuild your packages or your entire project and not just make them. The
project options are applied to any class being rebuilt, outside the project
tree as well as inside the project tree.

You can’t set compile options per file. However, a file can be used by two
projects, both of which have different settings for compiling. Applying
options on classes or packages individually is not supported, because
there is no separate compilation of headers and modules in Java. If some
import information is missing (such as a class file), the imported class is
compiled at the same time as the importing class, using the same
project-wide options.

You can also set compiler options for future projects in the Default Project
Properties dialog box (Project | Default Project Properties). After setting
default project properties, whenever you create a new project with the
Project wizard, the default settings are applied.

If you compile your project with Borland Make, compiler options are
applied to all files in the project tree and to files referenced by these files,
stopping at packages that are marked stable and have no classes in the
project tree. Borland Make provides additional compiler options, such as
Obfuscate, Synchronize Output Dir, and Exclude Class. For more
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information on these options, choose the Help button on the Java page of
the Build page.

To set compiler options for your project, complete the following steps:

1 Choose Project | Project Properties or right-click the . jpx project node in
the project pane and choose Properties. The Project Properties dialog
box is displayed.

2 Select the Build tab to display the Build page. Then select the Java tab.

Paths | General | Run | Build | Formatting rCIassFiIIErs rSENE[‘

Java General IDL Resource Ant Menu ems r Web Services |

compiier:  [[Boriand Make -|
Debug options: |Snurce, line, and variable information - |
TargetVM: [ All Java SDKs -]

Other compiler options

|¥] Show warnings |v Show deprecations
|_| Enable assert keyword  |v Synchronize output dir
|_] Obfuscate

|_] Exclude class:

Reset [ok || cancel || mew |

3 Select a compiler and any debug and compiler options that you want.
The available compiler options vary according to the compiler selected.
For more information on the options, see the Build page of the Project
Properties dialog box (Project | Project Properties). Switching compilers
is a feature of JBuilder Enterprise.

4 Set any desired options on other pages of the Build page.

5 Choose OK to close the Project Properties dialog box and save your
settings.

6 Choose Project | Rebuild Project to rebuild your project with the revised
settings.

7 Click OK to close the dialog box.
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This is a feature of
JBuilder Enterprise

Specifying a compiler

By default, JBuilder compiles projects with Borland Make for Java (bmj).
Generally, it’s recommended that you compile with the Borland compiler
to take full advantage of the JBuilder features, such as dependencies
checking and refactoring. Other available compilers include javac and the
Project javac. When you choose javac as the compiler, the project is
compiled using the host JDK javac, which is located in the JBuilder
directory. If Project javac is selected, JBuilder uses the JDK’s javac
specified for the project on the Paths page (Project | Project Properties).
When you choose a compiler, only options available to that compiler are
enabled.

To change the compiler for the project, complete the following steps:
1 Choose Project | Project Properties.

2 Choose the Build page and click the Java tab.

3 Choose a compiler from the Compiler drop-down list.

4 Click OK to close the dialog box.

Setting additional compiler and build options

On the Java page of the Build page of Project Properties (Project | Project
Properties), you can choose a compiler, debug options, target VM, and
other compiler options, such as Show Warnings, Show Deprecations, and
Enable Assert Keyword. For more information on these options, choose
the Help button on the Java page of the Build page. There are also
additional options on the General page of the Build page that affect
building.

Setting the output path

You can set the output path for your compiled class files in the Project
Properties dialog box.

To set the output path,

1 Choose Project | Project Properties.
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2 Choose the Paths tab to display the Paths page.

(D Properties for ‘TextEditor jpx’ [x]
JDK: javaversion 1.4.0_02-h02 [
Output path: ¢ Buildersamples TestCditonclazses | [[E
Backup path: | 4JBuildersamples TextEditorhak I
Working directory: | JBuilderis amples/TextEditor I T

d Libraries |

Default| Test| Path | | Add..
[ () CiiJBuilder'samplesiTextEditor/sre =
[} ® | culBuildersamplesTextEdtorte st

Reset [ok || cancel || mew |

3 Choose the ellipsis (...) button to the right of the Output Path field.

4 Browse to the directory you want your compiled class files to be saved
in and select it. If the directory does not exist, select the New Folder
button and create one. Click OK.

5 Click OK to close the dialog box.

See also
¢ “How JBuilder constructs paths” on page 4-9
* “Where are my files?” on page 4-12

Compiling projects within a project group

This is a feature of
JBuilder Enterprise

For information on compiling projects within a project group, see
“Building project groups” on page 6-5.

Compiling from the command line

These are features of
JBuilder SE and
Enterprise

You can compile from the command line using the bmj or bcj commands.
To see the syntax and list of options, type bmj or bcj at the command line
from the <jbuilder>/bin directory. You can also build a project from the
JBuilder command line. You might need to set the CLASSPATH environment
variable for the command line, so that the required classes are found.
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This is a feature of
JBuilder SE and
Enterprise

This is a feature of
JBuilder SE and
Enterprise

This is an option in
JBuilder SE and
Enterprise

bmj (Borland Make for Java)

The bmj compiler is the Borland Make for Java. bmj compiles any .java
files that have outdated or nonexistent .class files. bmj also compiles any
imported classes that have outdated or nonexistent .class files.

bmj looks for dependency files on the class path, and does dependencies
checking. If you specify a set of sources, some or all of those sources might
not be recompiled. For example, the class files might be determined to be
up to date if they have been saved but not edited since the last compile.
You can force recompilation using the -rebuild option.

To check a set (or “graph”) of interdependent modules, it is sufficient to
call bmj on the root source (or multiple root sources if one is not under the
other). You can specify this argument using source names, package
names, class names, or a combination.

See also
¢ “Borland Make for Java (bmj)” on page B-12

e “Setting the CLASSPATH environment variable for command-line
tools” on page B-2

bcj (Borland Compiler for Java)

The bcj compiler is the Borland Compiler for Java. bcj compiles the
specified sources, whether or not their .class files are outdated. It also
compiles any directly imported . java files that do not have .class files.
Imported . java files that already have .class files aren’t recompiled, even
if their .class files are outdated. After using bcj, some imported classes
might still have outdated .class files.

bcj does not do dependencies checking and does not use or generate a
dependency file. bcj only compiles the items you specify.

See also

¢ “Borland Compiler for Java (bcj)” on page B-7

e “Setting the CLASSPATH environment variable for command-line
tools” on page B-2

Building a project from the command line

You can build project files and specify build targets from the JBuilder
command line using the -build option from the <jbuilder>/bin directory.
For more information, see “JBuilder command-line interface” on page B-4.
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Switching between the command line and IDE

If you edit a file outside the IDE, be sure to include its package or at least
one of that package’s sources in your project, so that the package is
checked when you compile. Otherwise, the change isn’t detected and the
source isn’t recompiled.
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Chapter

Building Java programs

Build features vary by~ JBuilder’s build system, based on the Java-based build tool Ant, involves
JBuilder edition  various build phases. Build phases, which are special targets that the build
system always creates for every build process, can include such build
tasks as preparing non-Java files for compiling, compiling Java source
files, archiving, deploying, and so on. The build system can be customized
and extended with the OpenTool Builder class.

The JBuilder compiler, Borland Make for Java (bmj), has full support for the
Java language, including inner classes and JAR files. Because the JBuilder
compiler uses smart dependencies checking, the compiling/recompiling
cycle is faster and more efficient. The dependency checker determines the
nature of the changes and recompiles only the necessary files.

See also

¢ “Smart dependencies checking” on page 5-2
¢ “Compiling Java programs” on page 5-1

e “Borland Make for Java (bmj)” on page B-12

The JBuilder build system

JBuilder’s build system uses Ant, an open source, Java-based build tool,
programmatically to execute builds as opposed to using static Ant build
files. The build system, also extensible as an OpenTool, has several
advantages and allows you to do the following:

¢ Extend the build system with an OpenTool and track the output.

* Specify dependencies between build targets, a feature of JBuilder
Enterprise.
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¢ Build project groups, a feature of JBuilder Enterprise.
¢ Build existing Ant projects in JBuilder, a feature of JBuilder Enterprise.

¢ Filter packages and remove them from the build process, a feature of
JBuilder SE and Enterprise.

See also

¢ “JBuilder Build System Concepts” in the OpenTools online Help
¢ “Building project groups” on page 6-5

¢ “Building with external Ant files” on page 6-7

¢ “Filtering packages” on page 6-23

Build system terms

The following terms are used in discussing the build system.

Table 6.1  Build system terms
Term Definition

Build task A piece of code that can be executed during the build process, such as
java compilation, FTP, creating a JAR file, and so on.

Target Collections of zero or more build tasks to be executed. Targets can
have dependencies on other targets. For example, if target A depends
on targets B and C, B and C are executed before A is executed.

Phase Special targets that the JBuilder build system always creates for every
build process. There are eight phases: six standalone phases without
dependencies (clean, pre-compile, compile, post-compile, package,
and deploy) and two phases that establish dependencies among
phases (make and rebuild). Each phase has its own specific targets.

Build phases

The build phases in the JBuilder IDE include six standalone phases
without dependencies and two phases that establish dependencies among
the other phases. Every JBuilder project has the following standalone
phases: clean, pre-compile, compile, post-compile, package, and deploy.
Because each phase is standalone, a phase can be executed without
needing to execute any other phase. Each phase has its own targets as
dependencies. For example, SQLJ is a dependency of the Post-compile
phase.

Two additional phases establish dependencies among the six standalone
phases: make and rebuild. Make has these dependencies in the order
listed: pre-compile, compile, post-compile, package, and deploy. Rebuild
has clean and make as dependencies.
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Because the JBuilder build system is exposed as an OpenTool, you can
create your own build tasks and specify existing phases as dependencies
or not tie into the existing phases at all. See “JBuilder build system
concepts” in the OpenTools online Help for more information on
extending the build system. See the Obfuscator sample in the JBuilder
samples/opentoolsAPI/Build directory for a sample on creating Builders.

Table 6.2  Build system phases
Standalone phases

Term Definition
Clean Removes all build output, such as .class files, JARs, and so on.
Pre-compile Tasks that occur before compiling. IDL files, which are converted

to Java source files before compiling, are examples of a
Pre-compile target.

Compile Generation of Java class files from Java source files.

Post-compile Tasks that occur after compiling. This phase requires Java class
files to be executed. java2iiop and obfuscated code could be
targets of this phase.

Package Tasks that generate archive files.

Deploy Tasks that move deployed files to another location. For example,
this phase might have a task to FTP files.

Phases that establish dependencies

Term Definition

Make Make establishes dependencies among the standalone phases in
this order: pre-compile, compile, post-compile, package, and
deploy.

Rebuild Rebuild has clean and make as dependencies.

The Make command

Make is a phase that establishes dependencies among the standalone
phases. Make has the following dependencies in the order listed:
pre-compile, compile, post-compile, package, and deploy.

The Make command is not to be confused with the Java compile make,
which only compiles Java source files. For more information about the
JBuilder compiler, see “Borland Make for Java (bmj)” on page B-12 and
“Smart dependencies checking” on page 5-2.

Make executes various build tasks, depending on the nodes selected. The
selected nodes can be a project, packages, Java source files, or other
appropriate nodes, such as archive, documentation, WebApp, external
build task, or Ant target nodes. For example, if you make an archive node,
an archive file is generated. When you make a package, Java source files
are compiled and resources in these packages are copied to the project’s
output path. Making a project compiles the Java source files in the project,
as well as executing the appropriate build tasks on any buildable nodes.
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There are several ways to make a file, project, package, or other
appropriate node:

¢ Choose Project | Make Project.

* Choose Project | Make <filename>.

¢ Choose the Make Project button on the toolbar, if available.

¢ Right-click a node in the project pane and choose Make.

¢ Right-click the file tab in the content pane and select Make <filename>.

In addition, in JBuilder Enterprise, you can make a project group. For
more information on project groups, see Chapter 3, “Working with project
groups.”

The Rebuild command

Rebuild is another phase that establishes dependencies among the
standalone phases. It has clean and make as dependencies. Rebuild
deletes all the build output with clean, then does a make. The selected
node can be anything that’s buildable that supports clean. Some examples
include projects, packages, Java source files, archives, and resources.

Because Rebuild executes clean and then make, it takes longer than make.
But it’s useful if you want a clean build. For example, if you've deleted
Java source files, you would use Rebuild. Rebuild executes Clean, which
removes all of the build output, including the class files. Then make is
executed. If you were to do a make after deleting the Java source files,
their class files would still exist.

Important  If you change any debug or obfuscation options on the Build page of
Project Properties, you must rebuild your project for these changes to take
effect.

There are several ways to rebuild a file, project, package, or other
appropriate node:

¢ Choose Project | Rebuild Project.
* Choose Project | Rebuild <filename>.
¢ Right-click a node in the project pane and choose Rebuild.

¢ Right-click the file tab in the content pane and select Rebuild
<filename>.

* Choose the drop-down list next to the Make button on the toolbar and
choose Rebuild Project.

In addition, in JBuilder Enterprise, you can rebuild a project group. For
more information on building project groups, see “Building project
groups” on page 6-5.
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The Clean command

The Clean command removes all build output of the other targets, such as
the classes directory, JARs, WARs, and so on. If the source and output
paths are the same, the output directory is not deleted but the build
output is deleted. What Clean removes is dependent upon the node
selected:

Project nodes: recursively deletes the output directory. This only occurs
if the output directory is a subdirectory of the project. Clean doesn’t
delete the output directory if it’s the same as the source directory or a
subdirectory of the source directory.

Java nodes: deletes the corresponding .class files and any generated
files, such as javaZ2iiop. Also removes resources.

Package nodes: deletes the corresponding .class files and any
resources.

Resource nodes: deletes the copies in the output directory.

Documentation nodes: deletes all HTML and HTM files in the Javadoc
output directory.

Archive nodes: deletes the archive file(s) and executables.

WebApp nodes: deletes any WAR files and the WEB-INF/1ib and WEB-INF/
classes directories.

There are several ways to Clean:

Right-click the project file in the project pane and choose Clean.

Right-click an appropriate node or nodes in the project pane and
choose Clean.

As with the Make and Rebuild commands, the Clean command only
appears on the context menu when appropriate nodes are selected.

Building project groups

This is a feature of
JBuilder Enterprise

Using project groups allow you to control the build order of the projects
within the group. This is particularly useful if one project is dependent on
another. In this case, you would want to build the dependency first. For
example, if project B is dependent on project A, you would build project A
first, then project B.

The build order of projects within a project group can be modified on the
Build Order page of the Project Group Properties dialog box (Project |
Project Group Properties).
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Tip

See also
e Chapter 3, “Working with project groups”

Specifying the build order for a project group

The build order of a project group is determined by the order of the
projects in the project pane. For example, if a project group has two project
nodes, projectl.jpx and project2.jpx, and projectl.jpx is the first child
node of the project group, then JBuilder builds projectl.jpx first and
project2.jpx last. The build order can be changed in the Project Group
Properties dialog box.

Controlling the build order in a project group can be especially useful if a
project has another project added as a required library. If you want the
required project built first, then you need to put both projects in a project
group and have the required project first in the project group. For more
information, see “Adding projects as required libraries” on page 3-4.

To change the build order in a project group,
1 Open Project Group Properties:
¢ Choose Project | Project Group Properties.

¢ Right-click the project group node in the project pane and choose
Properties.

2 Click the Build Order tab on the Build page.

3 Select a project in the list and use the Move Up or Move Down buttons
to reorder the build order.

You can also add projects in the Project Group Properties dialog box.
Choose the Help button for more information.

4 Click OK to close the dialog box. Notice that the order of projects in the
project pane changes according to the new build order you just specified.

Building a project group

To build or rebuild a project group,

1 Specify the build order of the subprojects in the group as described in
“Specifying the build order for a project group” on page 6-6.

2 Do one of the following:

* Choose Project | Make Project Group or Project | Rebuild Project
Group.

¢ Right-click the project group file (.jpgr) in the project pane and
choose Make Project Group or Rebuild Project Group.

6-6 Building Applications with JBuilder



Wi,
g

Building with external Ant files

Make Project Group and Rebuild Project Group are also on the toolbar. By
default, Make Project Group is the button on the toolbar and Rebuild
Project Group is on the drop-down list next to the button. If you add any
custom targets, they’re also displayed on the drop-down list. The first two
menu choices of the project group build portion of the Project menu are
assigned keyboard mappings.

See also
* “The Make command” on page 6-3
* “The Rebuild command” on page 6-4

Adding project group build targets to the Project menu

JBuilder allows you to add new targets to the Project menu for project
groups and to customize the menu order. You can add a Clean Project
Group menu command, as well as custom targets that specify a collection
of build targets to execute with one menu command. Any targets that are
added to the Project menu also display on the context menu. For more
information, see “Configuring the Project menu for project groups” on
page 6-19.

Building with external Ant files

This is a feature of
JBuilder Enterprise

If you have an existing project that already uses Ant, you can run Ant in
JBuilder. Ant is a Java-based build tool that uses build files written in
XML. The build files use a target tree where various tasks are executed. A
target, which is a set of tasks to be executed, can depend on other targets.
Examples of targets include compiling, packaging into JARS for
distribution, cleaning directories, and so on.

For example, the following build file example has two targets, init and
compile. The init target executes a task that creates a build directory. The
compile target, which depends on the init target, executes the javac task
on the src directory and sends the compiled classes to the build directory.
Because compile is dependent on init, init must execute first. The build
directory must be created before the classes can be compiled. Build files
also have a default target, compile in this example, which is executed if a
target isn’t specified.

Build files can have a set of properties that have a case-sensitive name and
a value. Properties can be used as values in tasks and are surrounded

by ${ }. In this example, the property build has a value of build. The init
target, when it executes the <mkdir dir="${build}"/> task, creates a build
directory according to the property value, build.
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Build file example

<?xml version="1.0" encoding="UTF-8"?>
<project name="MyProject" default="compile" basedir=".">
<l--
[ property definitions ]
[ path and patternset
[ targets
-=>
<property name="build" value="build"/>
<property name="src" value="src"/>
<target name="init">
<mkdir dir="${build}"/>
</target>
<target name="compile" depends="init">
<javac srcdir="S${src}" destdir="${build}"/>
</target>
</project>

For more about build files, see the Ant documentation in the JBuilder
extras/Ant/docs/ directory or at http://jakarta.apache.org/ant /manual/
using.html#buildfile.

See also

¢ Chapter 18, “Tutorial: Building with Ant files”

* The Jakarta project at Apache: http://jakarta.apache.org/ant

¢ Ant documentation at http://jakarta.apache.org/ant/manual/index.html

* Ant documentation in the JBuilder extras/ant/docs/ directory

Adding Ant build files to projects

There are two ways to add Ant build files to a project: automatically with
the Ant wizard or manually with Project | Add Files/Packages. If you add
build files with the Ant wizard, JBuilder automatically recognizes them as
Ant nodes and displays Ant icons for the build file nodes. If you add your
build files manually with Project | Add Files/Packages, build files named
build.xml are the only files recognized as Ant build files. You can use other
names for the build files, but you must set an option in the node
properties for JBuilder to recognize them as Ant files. Also, when the Ant
build file is named build.xul, the relative path to the file displays in the
project pane. For more information on changing the properties for Ant
nodes, see “Setting Ant properties” on page 6-12.
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Adding Ant files with the Ant wizard

The easiest way to add Ant build files to your project is with the Ant
wizard. The wizard automatically sets the property for the file to an Ant
build file, so JBuilder recognizes it as an Ant node, regardless of the file
name. Once you've added a build file to the project with the wizard, it’s
displayed in the project pane with an Ant icon.

To add an Ant build file with the wizard,

1 Choose File | New, click the Build tab of the object gallery, and
double-click the Ant icon or choose Wizards | Ant.

2 Do one of the following:

¢ Choose the Add button, browse to any build XML files that you
want to add, and click OK. When you use the Add button, any XML
file that you add automatically has its property set to an Ant build
file so JBuilder recognizes it as an Ant node, regardless of the file
name. Once you’'ve added a build file with the Add button, it
displays in the project pane with an Ant icon.

* Choose the Add Recursively button, select a directory, and click OK.
JBuilder scans all files named build*.xml in the selected directory and
all its subdirectories and adds them to the project.

@ Ant Wizard [x]
L8 v Select Ant build files
| Selectthe Ant build XML files to add {o your project.

. untitied3build xmi | Add...

- uildd.xzml

LMyt uild <l Add Recursivety...
Remave

| OK | | Cancel | ‘ Help ‘

3 Click OK to close the wizard.

Adding Ant files manually

If you manually add Ant build files to your project, they must be named
build.xnl for JBuilder to recognize them automatically. If a file has a
different name, it displays in the project pane with the usual XML icon.
For JBuilder to recognize it as an Ant file, you must set the node properties
as described in the last step here.
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To add an Ant build file manually,

1

Note

Choose the Add Files/Packages button on the project pane toolbar or
choose Project | Add Files/Packages.

Browse to and select the build file you want to add.
Click OK.

If the Ant build file isn’t named build.xnl, change the node properties
for the file. Right-click the build file in the project pane and choose
Properties. Choose the Ant tab on the Properties page and select the
Ant Build File option. Click OK to close the Properties page. The build
file displays with an Ant icon.

Creating and editing Ant build files

If you don’t have an existing build file, you can create one in the JBuilder
editor, which also provides syntax highlighting. You can also use the
JBuilder editor to edit any existing Ant build files. To create a new build
file in JBuilder,

1
2
3

Open a project or create a new one.
Choose File | New File.

Enter a file name in the Name field, choose XML as the file extension
from the Type drop-down list, specify a directory for the file, and click
OK. If you name the file build.xnl, it’s automatically recognized as an
Ant build file. If the file isn’t named build.xnl, you need to set the Ant
Build File option in the Ant properties, so JBuilder will recognize it as
an Ant node. See “Setting Ant properties” on page 6-12.

Enter text in the new file open in the editor.

Choose Project | Add Files/Packages, select the new file, and click OK
to add it to your project.

Click OK to save the new file to your project.

Input the appropriate build information in the new file in the editor
and save the file.

Click the refresh button and expand the Ant node in the project pane to
display the targets.

Importing existing Ant projects

If you already have an existing Ant project that you'd like to work with in
JBuilder, use the Project For Existing Code wizard. The Project For
Existing code wizard creates a new JBuilder project from an existing body
of work, deriving paths from the directory tree. JBuilder automatically
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recognizes Ant build.xnl files and adds them to your new JBuilder project.
If the Ant build file isn’t named build.xnl, you need to set the Ant Build
File option on the Ant properties page. See “Setting Ant properties” on
page 6-12. To open the Project For Existing Code wizard, choose File |
New, click the Project tab, and double-click the Project For Existing Code
icon.

Building Ant projects

When you work with an Ant project, you can run Ant as part of the
JBuilder build process. To do this, you must set the Always Run Ant
When Building Project option for any Ant nodes that you want to include
in the build process. See “Setting Ant properties” on page 6-12. Once
you've set this option, the Make Project and Rebuild Project commands
run Ant as part of the JBuilder build process. If this option is off, the Make
Project and Rebuild Project commands run the JBuilder build process
without running Ant. See “Building Ant projects with the Run command”
on page 6-12.

You can add Ant targets to the Project menu and the toolbar. See
“Configuring the Project menu” on page 6-18.

You can also run Ant manually from the project pane. Simply right-click
the Ant node and choose Make to run the default target in the Ant build
file. The default target is a value specified in the <project> element. To run
several targets in the build file, select one or more of the target nodes,
right-click, and choose Make.

JBuilder might use different paths and directories for source files, class
files, and other files. You can change the JBuilder paths to match your Ant
targets on the Paths page of Project Properties. You can also change the
Ant paths by changing the Ant properties. See “Setting Ant properties” on
page 6-12.

Output from Ant displays on the Build tab of the message pane. Two
nodes can display messages:

e StdErr: displays the standard error output stream.
e StdOut: displays the standard output stream.

To navigate to files with errors in them, click the error messages in the
message pane. Double-click an error to move the cursor to the error in the
code.

If you want to pass different target parameters but not modify the build
file, right-click the Ant node, choose Properties, and add the parameters.
See “Setting Ant properties” on page 6-12.
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Specifying the JDK

By default, Ant uses the JDK shipped with JBuilder to build projects. In
some cases, you might have your project using a different JDK. If you
want Ant to use the same JDK as your project, you can set the Use Project
JDK When Running Ant option in the Project Properties.

To set Ant to use the project’s JDK,

1 Choose Project | Project Properties.

2 Click the Build tab, then the Ant tab.

3 Check the option, Use Project JDK When Running Ant.
4 Click OK to close the dialog box.

Building Ant projects with the Run command

When you run an Ant project in JBuilder with the Run Project command
(Run | Run Project), JBuilder runs the default build target, Make. Then,
JBuilder runs the project without running Ant. If you want to also run Ant
with this command, you must set the Always Run Ant When Building
Project option for any Ant nodes that you want to include in the build
process. Then JBuilder runs make for the JBuilder build process and Ant,
using the default Ant target in the build file. See “Setting Ant properties”
on page 6-12. Once this option is set, choosing the Run Project command
builds the project with Ant on the specified nodes as part of the JBuilder
build process, then runs the program.

In addition, you can change the default Make build target that executes
before running the program. For example, you might want to execute an
Ant target before running the project. The Always Run Ant When
Building Project option doesn’t need to be selected in this case. The build
target is specified in the runtime configurations in the Runtime Properties
dialog box (Run | Configurations). For information on how to change the
build target, see “Build Targets” on page 7-10.

See also
¢ “Building projects with the Run command” on page 5-4

¢ “Using the Run command” on page 7-3

Setting Ant properties

An Ant project can have a set of properties. Many Ant targets and tasks
are typically “property-aware.” For example, there is a property,
build.compiler, that specifies which compiler the javac task uses. You can
also specify whether a task is executed based on the existence or
non-existence of a property. Properties are also the mechanism used to
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pass parameters to tasks without overriding the existing properties in the
build file.

You can pass parameters and control the options for launching Ant in the
Properties dialog box for the build file. Right-click the Ant node in the
project pane, choose Properties, and click the Ant tab. In the Properties
dialog box, you can set such options as:

e Ant Build File

Select this option to identify the XML file as an Ant build file. If a build
file is named build.xml, this option is selected by default and disabled.

e Show Relative Path

Select this option to display the relative path in the project pane for any
Ant build file named build.xml.

* Log Level

Choose quiet, normal, verbose, or debug for message output.
¢ Use Log File

Output messages to a log file instead of the message pane.
* Properties

Add new properties and modify existing properties without
overwriting them in the build file. Modifications are saved in the
<project>. jpx file, not in the XML file.

¢ Use Borland Java Compiler
Use Borland Java Compiler (bmj) for javac tasks.
* VM Parameters

Specify any additional VM parameters when running Ant as an
external process from within JBuilder. For example, if you want the
maximum heap of the Java VM in which you are running Ant to be
256MB, enter -xmx256m in the VM Parameters field.

* Task Scheduling;:

Specify the build phase in which the build file is executed and choose
the targets that execute before and after the Ant file is built.

¢ Always Run Ant When Building Project

Run Ant on any Ant node that has this option selected when building
the project.

When you're using JBuilder features, such as refactoring, it’s
recommended that you accept the default option Use Borland Java
Compiler. When it’s selected and you have any javac tasks in your
build.xml file, those tasks will use bmj. For example, bmj puts additional
information in its dependency files that allows refactoring to work for
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certain edge cases, where the necessary information for refactoring cannot
be gleaned from .class files alone.

(@ Properties for 'build xml' [x]

[¥] Show relative path

L 1

Log level:

Quiet Normal Verbose Debug
[_] Use log file:
Properties:
Name \ Value | | Add...
build.compiler com.borland jhuilder.ant —
Remaove

[v| Use Borland Java compiler

Additional options: | |

VM parameters: [ |

Task scheduling

Phase: ‘ Pre-compile Sl ‘
Prior targets: ‘ | 4
Subsequent targets: \ | 4

[_I Aweays run Ant when building project

Reset [[ok || cancel || vew |

For more information on setting Ant properties, choose the Help button
on the Ant properties dialog box.

Ant options

You can enter additional Ant options in the Additional Options field of
the Properties dialog box.

Options include:

-help print this message

-projecthelp print project help information

-version print the version information and exit

-emacs produce logging information without adornments

-logger classname the class that is to perform logging

-listener classname add an instance of class as a project listener

-find file search for buildfile towards the root of the filesystem

and use the first one found

Adding custom Ant libraries

If your Ant targets require any Ant libraries, you can add them to your
project on the Build page of the Project Properties dialog box.

6-14 Building Applications with JBuilder



Note

Building SQLJ files

Choose Project | Project Properties and click the Build tab.
Choose the Ant tab.
Add libraries as needed and click OK.

Reorder the libraries in the list using the Move Up and Move Down
button.

S W0 NN -

The libraries are searched in the order listed.
5 Click OK to close the dialog box.

You can also use a different version of Ant by adding a library with the
Ant JARs. If you don’t specify any Ant JARs, JBuilder uses the Ant
delivered in the JBuilder 1ib directory.

Building SQLJ files

This is a feature of
JBuilder Enterprise

The JBuilder build system provides support for building SQL]J files. SQLJ
combines the Java programming language with SQL (Structured Query
Language), which is used to access relational databases. SQLJ,
complementary to JDBC, allows a Java program to access a database using
embedded SQL statements. Once the SQL statements are embedded, a
SQL]J translator is run on the program. The translator converts the SQL]J
program to Java and replaces the SQL statements with calls to the SQL]J
runtime. Then, the Java program is compiled and run against the
database. While SQL]J supports only static SQL, you can use it in
combination with JDBC in an application to also work with dynamic SQL.

For more information on SQL and databases, see the Database Application
Developer’s Guide.

JBuilder recognizes .sglj files in the build process. To generate .sqglj files,
you must first configure a translator and then specify one for your project
as follows:

1 Configure DB2 or Oracle SQL]J in the Enterprise Setup dialog box as
follows:

a Choose Tools | Enterprise Setup and choose the SQL]J tab.

b Select a SQLJ configuration to set up, such as Oracle or DB2.
¢ Browse to the location of the executable file.

d Enter any additional options.
e

Add any SQLJ-dependent libraries and JDBC drivers required by the
SQL]J translator. Check the DB2 or Oracle documentation to see
which JARs are need on your CLASSPATH. Create a library of these
JARs with the New Library wizard and add it to your SQL]J setup.

f Click OK to close the Enterprise Setup dialog box.

Building Java programs 6-15



Creating external build tasks

2 Specify the SQLJ translator to use for your project:

a Choose Project | Project Properties and choose the Build tab.
b Choose the General tab on the Build page.

¢ Choose a SQL]J translator for the project.

d Click OK to close the Project Properties dialog box.

Once your project has an active SQL]J translator, SQL]J is run against any
.sql] files in your project as part of the build process, and the generated
.Java files appear as children of the SQLJ node. The generated .java files
are then compiled as part of the overall build process.

See also
e SQLJ.org at http://www.sglj.org

Creating external build tasks

Thisis a feature of ~ There may be cases where you want to execute external tasks whenever

JBuilder Enterprise  you build a project. For example, you might have a .bat or .exe on
Windows or a .sh or executable on Linux or UNIX that you want to
execute every time you do a build. Examples of external tasks are: passing
compiled files to an obfuscator after the Package phase, deploying a
program and checking it into CVS, or passing a program to a preverifier
after compiling. With the External Build Task wizard, you can create
external tasks that allow you to execute external shell or console
commands as part of the build process.

External Build Task wizard

You can create an external build task with the External Build Task wizard.
To open the wizard, choose File | New, choose the Build page, and
double-click the External Build Task icon.

(@ External Build Task Wizard [x]

Create an external build task

Specify an external command {o be executed as part of the build
process. You can specify when in the build process the external
command is to be executed

| [¥I Show console output

| -External command

Program: ‘ |
Parameters: Insert Macrao...
Run di v CAWINDO roject
Task scheduling
Phase: Pre-compile A |
Prior targets:
Subsequent targets:
Cancel Help
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In the External Build Task wizard, you can set the following options:
¢ Name

Enter a name for the node that displays in the project pane.
¢ Show Console Output

Displays any console output in the JBuilder message pane. If this option
is off, no output is displayed.

¢ Program
Browse to the external program file you want to include in the build.
¢ Parameters
Enter any parameters and/or choose from the Macros List.
¢ Run Directory
Specify the directory that your external build task launches from.
¢ Task scheduling

Specify the build phase in which the task is executed and choose the
targets that execute before and after the external task.

Once you've completed the wizard, a node displays in the project pane.
You can have multiple external task nodes in a project. Each node displays
a tool tip with the executable name when you position the mouse over it.

External build tasks can be added to the Project menu. See “Configuring
the Project menu” on page 6-18. They can also be specified as the build
target to execute before running a project. See “Build Targets” on

page 7-10.

Building external tasks

To build only the external task node, right-click it in the project pane and
choose Make. If the Show Console Output option is selected, messages are
routed to the Build tab in the message pane. Two nodes can display
messages:

e StdErr: displays the standard error output stream.
e StdOut: displays the standard output stream.

Choose Project | Make Project to build the entire project and the external
task node.

Setting external build task properties

An external build task has a set of properties that are set initially in the
External Build Task wizard. These properties include name, executable to
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be executed, task scheduling, and parameters. Task scheduling
determines the phase in which the task is executed. For example, if your
external build task is an obfuscator, you would set the task in the Package
phase. You can also specify the targets that occur before and after the task
within the specified phase.

To modify any of these properties after you've created the external build
task, right-click the node in the project pane and choose Properties.

Configuring the Project menu

Thisis a feature of ~ For convenience, JBuilder allows you to configure the first group of the

JBuilder Enterprise  Project menu. By default, Make and Rebuild are the targets on the Project
menu. You can add additional targets and build tasks, such as Clean,
external build tasks, and Ant targets if your project contains them.

The first two menu items on the Project menu are assigned default key
bindings. The first menu item also displays on the toolbar. Next to the
toolbar menu button is a drop-down menu that contains Rebuild, unless
you've removed it from the menu, and any other custom targets that
you've added to the Project menu.

You can change these menu defaults, as well as add custom targets, on the
Menu Items page of the Build page in Project Properties. The first two
targets listed on the Menu Items page have configurable key bindings.
You can change the key bindings for these first two targets in the Keymap
Editor found on the Browser page of the IDE Options dialog box (Tools |
IDE Options | Browser | Customize). The first target in the list displays
with the appropriate icon on the main toolbar with a drop-down list of all
other targets added to the Project menu.

@ Properties for "Welcome.jps’
(‘Paths | General | Run | Builn | Formatting | ClassFilters | Server |
Java | General [ IDL | Resource | Ant | Menuliems r Web Services |
Specify which build targets to display on the Project Menu and on the toolbar,
The first two menu choices will also have the keyhindings specified by the
JBuilder keymap. You can also add custom menu choices that each execute
multiple build targets.
h Make ‘ Add...
2 Rebuild
Add Custom...
Reset [ok || cancel || mew |
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Configuring the Project menu

To add a project-level target to the Project menu,

1 Choose Project | Project Properties and click the Build tab.
2 Click the Menu Items tab.

3 Do one of the following:

¢ Click the Add button and choose an available target from the list.
Then Click OK to close the Add Build Target To Menu dialog box.

¢ (Click the Add Custom button to add a custom menu choice that
executes multiple build targets. Enter a menu name in the Menu
Label field, click the Add button, and select the desired targets. The
targets are executed in the order listed. Use the Move Up or Move
Down buttons to reorder the list. Click OK to close the New Custom
Target dialog box.

4 Change the order of the targets on the Menu Items page by selecting a
target and choosing Move Up or Move Down. This changes the order of
the targets on the Project Menu. As noted previously, the first target in
the list appears on the toolbar and the first two targets have
configurable key bindings.

5 Click OK to close Project Properties. The new targets now appear on the
Project menu and on the drop-down menu next to the target on the
toolbar.

To configure the Project menu for future projects, make the changes in
the Default Project Properties dialog box.

See also
¢ “Creating external build tasks” on page 6-16

¢ “Keymaps of Editor Emulations” in Introducing JBuilder

Configuring the Project menu for project groups

JBuilder also allows you to configure the Project menu for project groups.
You can add Clean Project Group to the Project menu, as well as targets
that contain collections of targets contained in the subprojects. By default,
Make Project Group and Rebuild Project Group are the project group
build targets on the Project menu. Any targets that are added to the
Project menu also display on the context menu.

The first two project group menu items on the Project menu are assigned
default key bindings. The first project group menu item also displays on
the toolbar. Next to the toolbar menu button is a drop-down menu that
contains Rebuild Project Group, unless you've removed it from the menu,
and any other custom targets that you've added to the Project menu for
project groups.
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You can change these menu defaults, as well as add custom targets, on the
Menu Items page of the Build page in Project Group Properties. The first
two targets listed on the Menu Items page have configurable key
bindings. You can change the key bindings for these first two targets in
the Keymap Editor found on the Browser page of the IDE Options dialog
box (Tools I IDE Options | Browser | Customize). The first target in the list
displays with the appropriate icon on the main toolbar with a drop-down
list of all other targets added to the Project menu.

@ Properties for "untitled18.jpor’

Build Order | Menu items

Specify which menu choices for building project groups to
display on the Project Menu. Each menu choice can be defined
to execute multiple build targets from different projects.

3 Make Project Group
%2 Rebuild Project Group

| Add...
Edit...

Remove

Reset

[ ok || cancel || mew |

To add a project group target to the Project menu,

1

S o1 AW DN

Choose Project | Project Group Properties to open the Project Group

Properties dial

og box. You can also right-click the project group node in

the project pane and choose Properties.

Choose the Build tab and click the Menu Items tab.

Click the Add button to open the Add Menu Item dialog box.
Enter a menu name for the target.

Click the Add button, select the targets you want to add, and click OK.

Select a target in the list and use the Move Up or Move Down buttons
in the Add Menu Item dialog box to reorder the target in the list. The
targets are executed in the order listed.
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7 Click OK to close the Add Target dialog box.

Menu item name:

lotear -

Railable targets: ]
“,, Clean Project Group = J

3 Make Project Group
%2 Rebuild Project Group
#, Clean Project -- DebugTutorialjpx
E!;l, Make Project -- DebugTutorialjpx
2 Rebuild Project -- DebugTutorial.jpx
#, Clean Project -- Firstpplet.jpx
9y Make Project -- FirstAppletipx
2 Rebuild Project - FirstApplet.jpx
i N

Orninné 0.

8 Select a menu item in the list and use the Move Up or Move Down
button on the Menu Items page to change the order of the target on the
Project menu.

9 Click OK to close the Properties dialog box.

The new target now displays on the Project menu with the other project
group build targets.

Automatic source packages

This is a feature of
JBuilder SE and
Enterprise

When the automatic source packages feature is enabled, all packages in
the project’s source paths automatically appear in the project pane. When
building with this option on, any packages that contain buildable files are
automatically built and copied with any resources to the project’s output
path. For example, if a project contains Java and SQL] files, the Java files
are compiled and SQLJ is run against any SQL] files. By default, JBuilder
considers resources to be images, sound, and properties files. Resources
can be defined on individual files and by file extension project wide. See
“Selective resource copying” on page 6-25 for more information on
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Note

resources. See “Setting the output path” on page 5-8 for information on
output paths for a project.

2 Chess.jpx Al
Chess.jpx ]
© il «Project Sources
ok 8 com.horland.samples.chess
ok 8 com.harland.samples.chess.client
ok 8 com.harland.samples.chess.clientboard
ok 8 com.horland.samples.chess.clientimages
ok 8 com.horland.samples.chess.model
ok ¥ com.horland.samples.chess.server

§ Standard Doclet

& chessapplet.html

&, ChessClienthtrnl

& ChessServer.html

&y Resjava

Source
packages

The automatic source packages feature is on by default and is located on
the General page of the Project Properties dialog box. To change the
settings, choose Project | Project Properties and choose the General page.
Then, check or uncheck the Enable Source Package Discovery And
Compilation option. You can also control the level of packages displayed
in the project pane by changing the value in the Deepest Package Exposed
field. For more information on this feature, press the Help button on the
General page (Project | Project Properties).

To minimize the number of package nodes listed, JBuilder automatically
displays a subset of the packages in your project. Even though some
source packages may not be listed at the top level of your project, JBuilder
still builds them.

After adding new source files to the project, select the refresh button on
the project toolbar to update the automatic source packages list.

A <Project Source> node also displays at the top of the project pane when
the automatic source packages feature is enabled. This node contains all the
source packages and source files in the project, except packages and files
that you've added manually. You can use this node to quickly filter source
packages. See “Filtering packages” on page 6-23 for more on filtering.

If you have file types in your project that JBuilder doesn’t recognize, you
can add them as generic resource files. For more information, see “Adding
unrecognized file types as generic resource files” on page 6-27.
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For more information on Java packages, see “Chapter 7: Packages” in the
Java Language Specification at http://java.sun.com/docs/books/31s/
second_edition/html/packages.doc.html#60384.

See also

¢ “How JBuilder constructs paths” on page 4-9

* General page of Project Properties dialog box

Filtering packages

This is a feature of
JBuilder SE and
Enterprise

Important

JBuilder provides a filtering feature that allows you to exclude packages
from the build process. However, if JBuilder’s dependency checker
determines that there is a dependency on classes in the excluded
packages, those classes are compiled. When you exclude packages from a
project, a Package Filters folder displays in the project pane. This folder
contains an overview of any filtering applied to the packages in the
project. Icons in this folder indicate the filtering applied. See Table 6.3,
“Package filtering icons,” on page 6-25 for definitions.

The automatic source packages feature, which is on by default, must be
enabled on the General page of Project Properties. If you have deeply
nested packages and are excluding only a few packages, it’s
recommended that you increase the number in the Deepest Package
Exposed field so more packages are displayed in the project pane. For
more information on automatic source packages, see “Automatic source
packages” on page 6-21.

A <Project Source> node also displays at the top of the project pane when
the automatic source packages feature is enabled. This node contains all
the source packages and source files in the project, except packages and
files that you've added manually. You can use this node to quickly filter
source packages. Once this node is excluded, it displays in the Package
Filters folder and not at the top of the project pane.

Manually added packages and files can’t be excluded with the Apply
Filter command. You must remove them from the project to exclude them
from the build process. Also, any buildable nodes that are children of the
project node, such as Java source files added by wizards, are compiled and
can’t be excluded unless you remove them from the project. Essentially,
any files or packages that display above the Package Filters folder are not
filtered and are included in the build process.
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Excluding packages

To exclude packages from the build process,

1 Select the package(s) in the project pane that you want to exclude.
2 Right-click and choose Apply Filter or choose Project | Apply Filter.
3 Choose one of these menu commands from the submenu:

¢ Exclude Package And Subpackages: excludes selected package(s)
and their subpackages.

¢ Exclude Package: excludes selected package(s) but not their
subpackages.

If the package and subpackages are excluded, the package isn’t displayed
at the top of the project pane. It’s only displayed in the Package Filters
folder. If a package is excluded, but a subpackage is included; it’s
displayed with the appropriate icon at the top of the project pane and in
the Package Filters folder.

If you want to exclude all the source packages in the project,

1 Right-click the <Project Source> node in the project pane and choose
Apply Filter.

2 Choose Exclude Package And Subpackages from the submenu.

In some cases, filtering may be a two-step process. For example, if you
want to exclude all the packages except for a few subpackages, you would
do the following;:

1 Select the <Project Source> node in the project pane and choose
Project | Apply Filter.

2 Choose Exclude Package And Subpackages from the submenu.
3 Open the Package Filters folder.

4 Drill down and select the subpackage(s) you want to include.
5 Right-click and choose Apply Filter | Include Package.

Filter settings are saved locally in the project file. Any new filter settings
that are applied to a package override the previous filter settings for that
package.
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Including packages

Once you've excluded packages, there are several ways to include them in
the build process again.

® Choose Project | Remove All Filters.
¢ Right-click the Package Filters folder and choose Remove All Filters.

¢ Expand the Package Filters folder. Right-click a package or packages,
and choose Apply Filter. Then choose one of these menu commands
from the submenu:

¢ Include Package And Subpackages: includes selected package(s) and
their subpackages.

¢ Include Package: includes selected package(s) but not their
subpackages.
Table 6.3  Package filtering icons

Ilcon Menu command Description
3 Exclude Package And  Excludes any selected packages and all their

Subpackages subpackages from the build process.

lﬂ Include Package And Includes any selected packages and all their
Subpackages subpackages in the build process.

Exclude Package Excludes only the selected packages from the build

process but doesn’t exclude their subpackages.

Include Package Includes only the selected packages in the build
process but doesn’t include their subpackages.

Selective resource copying

This is a feature of
JBuilder SE and
Enterprise

JBuilder copies all known resource types from the project’s source paths to
the output path during the compile process. By default, JBuilder
recognizes all images, sound, and properties files as resources and copies
them to the output path. You can override these default resource
definitions on individual files or by file extension project wide. See
“Setting the output path” on page 5-8 for more information on the output
path.

Individual resource properties

To change the default for individual files in a project, select and right-click
the file(s) in the project pane, choose Properties, and choose the Resource
tab on the Build page.
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Figure 6.1 Properties Resource page

@ Properties for ‘jbuilder_gif* E
Build |
Resource |
 Copy
File-specific
options Do not copy

& Lsefile extension defaults

~Projectwide defaults by extension
B Do notcopy;l & Copy
chtml Do not copy € Do not copy
cpp Do not copy
css Do not copy
deu Do not copy. ) )
dtd Do not copy Project-wide
aptions
ear Do not copy
% eargrp Do not copy
ejbarp Do not copy
ejhorpx Do not copy
exe Do not copy

Reset | QK I Cancel | Help |

File-specific options
The top three radio buttons are file-specific options which control the
currently selected file(s). These options are:

e Copy: copies selected file(s) to the output path.
* Do Not Copy: does not copy the selected file(s) to the output path.

¢ Use File Extension Defaults: uses the project-wide defaults as displayed
in the Project-wide Defaults By Extension list.

The Copy and Do Not Copy options select an absolute behavior: always
copy to the output path or never copy to the output path when the project
is built, regardless of whether or not the file type is normally considered a
resource.

The third option, Use File Extension Defaults, allows JBuilder to deploy
the file based on its file extension in the file list below. This is the default
behavior for all newly created files and files in existing projects. The
correct extensions for the selected files are automatically selected in the
list to highlight the default behavior.

If the selected files or extensions do not all share the same setting, none of
the radio buttons in the corresponding group are selected. Selecting one of
the radio buttons changes everything to the same value, while leaving
none selected allows the differing values to be left alone.
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If you change the defaults for individual files and you want to return them
to the project-wide defaults, select the files again and choose Use File
Extension Defaults.

Project-wide options

Below the three file-specific options is a list of project-wide defaults by
extension and their default deployment behavior. These defaults can be
changed on a project-by-project basis. Select one or more extensions and
use the radio buttons on the right to change the default behavior for these
extensions in the current project. The project-specific options include:

* Copy: copies selected file(s) to the output path.
* Do Not Copy: does not copy the selected file(s) to the output path.

Use the Reset button to return all files in the file extension list to the state
they were in when the dialog box was initially displayed. Remember, this
does not change your individual file settings to the default.

You can also change these defaults for all future projects in the Default
Project Properties dialog box (Project | Default Project Properties).

Adding unrecognized file types as generic resource files

If you have file types that aren’t recognized by JBuilder, you can associate
them with the generic resource file type. Then JBuilder will recognize
them and include them in the automatic source discovery process. You'll
also be able to bundle them into archives. For example, JBuilder doesn’t
recognize Flash files, but you might want to access them in your project
and deploy them to an archive with the rest of your project. To bundle an
unrecognized file type in an archive is a two-step process. First, you need
to add it as a recognized file type. Then you need to set it to copy to the
output path when the archive is built.

1 To add unrecognized file types to the list of recognized file types for
JBuilder, complete these steps:

a Choose Tools | IDE Options and choose the File Types tab.

b Choose Generic Resource File in the Recognized File Types list.
¢ Click the Add button, enter the new file extension, and click OK.
d Click OK to close the IDE Options dialog box.

By default, any file type added as a Generic Resource File is not
included in archives. You need to set the new file type to copy to the
output path on the Resource tab of the Build page in Project
Properties. Continue on to the next step to do this.
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2 To bundle the new file type with your archive, complete these steps:

a Choose Project | Project Properties and click the Build tab. To bundle
the new file type for all future projects, choose Project | Default
Project Properties.

b Choose the Resource tab and select the new file type in the
Recognized File Types list. Notice that by default it’s set to Do Not

Copy.
¢ Choose the Copy radio button to set this file type to copy to the
output path.

d Click OK to close the Project Properties dialog box.

Project Properties Resource page

Thisis a feature of ~ The Project Properties dialog box has a corresponding Resource tab on the
JBuilder SEand  Build page that provides control over the default behaviors for file
Enterprise  extensions for the entire project rather than on an individual file basis. Use
the Reset button to return all files in the file extension list to the state they
were in when the dialog box was displayed.

@ Properties for 'TextE ditor_jpx"
Paths [General [Run | Build [Code Style [Import Style | Editor | UmL | Server |
Java |IDL | JSP | Resource | Ant | SQLAJ | Menu kems |

Project-wide defaults by extension

@ dbxmi Do not copy = ® com

deu Da not copy 2 Do not copy
it Do not capy ||

ear Do not copy

&8 eararm Do not copy |

ejbarp Do not copy

ejbgrpx Do not copy [

exe Do hot copy

e it Copy

@ h Do not copy

21 hpp Da not capy

& hitm Do not copy

@ himl Do not copy
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Chapter

Running Java programs

When you're ready to test your program, you can simply run it, or you
can run it and debug it at the same time. When you run your program,
JBuilder uses the class path to locate all classes your program uses. To
understand how JBuilder locates files to run the program, see “How
JBuilder constructs paths” on page 4-9 and “Where are my files?” on
page 4-12.

There are several ways to run your files. You can run an individual file,
such as an applet HTML file or an application file, by right-clicking the file
in the project pane and choosing the Run command. You can also run a
project by selecting the Run Project button on the main toolbar.

The Run Project button can be configured with preset runtime parameters
and saved as drop-down menu selections. See “Setting runtime
configurations” on page 7-6. You must have at least one runtime
configuration created to be able to run a project using F9 or the Run
toolbar button. When you have multiple configurations, you can choose
one of them as the default to use at runtime.

Running program files

To run a program file within a project,
1 Save the .java file.

2 Choose the .java file containing the main() method and do one of the
following:

¢ Right-click the file in the project pane and select Run. If you have
more than one runtime configuration, you'll need to also select the
one you want to use from the sub-menu.
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* Double-click the file in the project pane to open it, or if opened
already, select it to make it the active file. Right-click the file’s Name
tab in the content pane, and choose Run.

¢ (Click the arrow beside the Run icon on the toolbar and choose a
configuration from the drop-down list.

¢ Select Run | Run Project (F9) on the main menu. This runs the main
class specified in the default configuration on the Run page of the
Project Properties dialog box. See “Running projects” on page 7-3. If
no default is selected, and you have just one configuration, it runs
the main class specified in that configuration.

In JBuilder SE or Enterprise,

¢ If the project has more than one runtime configuration, but no default
configuration is set, you are prompted to select a configuration before
the run operation continues.

¢ If no configurations exist for the project, the Run page of the Project
Properties dialog box will appear so you can create a runtime
configuration when you click the Run button or press F9. You can run
without runtime configurations by right-clicking the runnable file in
the Project pane and choosing Run Using Defaults.

Note If there is no runtime configuration, after you create one, you must rerun
the application.

The program compiles and runs if there are no errors. The build progress
is displayed in the status bar and the message pane displays any compiler
errors. Before compiling, error messages are displayed in the Errors folder
of the structure pane. If the program compiles successfully, the Java
command line is displayed in the message pane and the program runs.

Running web files

Applets are a feature of ~ JBuilder also supports running web files, such as JSPs, servlets, SHTML,
all JBuilder editions.  and HTML, through a web server for a live view of your web application.
To run an applet, right-click the HTML file containing the <applet> tag and
This is a feature of  choose Run. To run JSP, SHTML, and HTML files, right-click the file in the

JBuilder SEand  project pane and select Web Run.
Enterprise.
P For servlets, you must first set the Enable Web Run/Debug/Optimize

From Context Menu option. If you create your servlets with JBuilder’s
Servlet wizard, this option is set automatically. To enable this option,
right-click the servlet file in the project pane and select Properties. Check
the Enable Web Run/Debug/Optimize From Context Menu option on the
Web Run page. Then right-click the servlet file and select Web Run.
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See also
e “Working with applets” in the Web Application Developer’s Guide

* “Working with web applications in JBuilder” in the Web Application
Developer’s Guide

* “Creating servlets in JBuilder” in the Web Application Developer’s Guide
e “JavaServer Pages (JSP)” in the Web Application Developer’s Guide

Running projects

13

You can run your project by selecting Run | Run Project, pressing the F9
shortcut key, or by clicking the Run Project button on the main toolbar.
This runs the main class selected in the default runtime configuration. If
you have no default runtime configuration set, and have just one
configuration, it uses that configuration by default. If you have multiple
configurations with no default selected, JBuilder prompts you to choose a
runtime configuration.

Runtime configurations are set on the Run page of the Project Properties
dialog box, by choosing Run | Configurations from the main menu, or by
selecting Configurations from the drop-down menu on the toolbar Run

icon. You can also create a runtime configuration as the last step of some
wizards, such as the Application, Applet, Servlet, and Test Case wizards.

If a main class has not yet been selected, the dialog box appears for you to
make the selection. If you created your file with the Application wizard,
the main class is automatically selected.

With JBuilder SE and Enterprise, you can also set run and debug
configurations for the Run Project and Debug Project buttons. These
configurations are added to the drop-down menus that are accessible
from the Down arrows to the right of each buttons, and from the Run
menu items.

See also
* “Setting runtime configurations” on page 7-6

¢ “Running tests” on page 13-13

Using the Run command

When you choose the Run command (Run | Run Project), or click the Run
Project button on the main toolbar, JBuilder runs the program according to
the runtime configuration settings in the default or selected runtime
configuration. Many of JBuilder’s wizards can create a runtime
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Tip

configuration and set the main class for you automatically if you choose to
do so. The Run command and the Run Project button also execute whatever
Build Target is specified in the runtime configuration being used.

To run your project without debugging,

1 Save your files.

2 Make sure a main class is selected in the runtime configuration you're
going to use. You can add or edit runtime configurations from the Run
page of the Project Properties dialog box if none are already set.

3 Choose Run | Run Project, press F9, or click the Run button on the
toolbar.

Alternatively, you can right-click the project in the project pane and choose
Clean, Make, or Rebuild first, then click the Run button on the toolbar.

JBuilder executes the Build Target you chose and runs your program. Any
errors during compile are displayed in the message pane at the bottom of
the AppBrowser. If there are errors, compiling stops so you can fix the
errors and try again. Select an error in the message pane or in the Errors
folder in the structure pane to highlight the code in the source pane. For
help on an error message, select the error in the message pane and press F1.

Figure 7.1  Error messages in the AppBrowser
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See also
* Chapter 6, “Building Java programs”
e Chapter 5, “Compiling Java programs”
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Running grouped projects

To run projects that are in a project group (JBuilder Enterprise only),
right-click the project in the project pane and choose Run. The Run button
on the toolbar only runs the active project, not the project group. The Run
Configuration drop-down list on the toolbar displays the run
configurations for the active project, and any additional runtime
configurations you have specified be available to the project group.

You can specify which project group runtime configurations will be added
to the Run Configuration drop-down list drop-down list when you create
or edit each runtime configurations for the projects in the group.

To surface the runtime configurations for the project,

1 Open the project group.

2 Right-click a project in the group and choose Properties.

3 Click the Run tab in the Project Properties dialog box, then select the
desired runtime configuration. (See “Setting runtime configurations”

on page 7-6 for information on creating and editing runtime
configurations.)

4 Make sure the Group box is checked for that configuration.(Group is
check by default.)

5 Repeat this for any other configurations in this project, or other projects
in the group you want available on the Run Configurations drop-down
list, then click OK.

Now, when you click the down arrow beside the Run icon on the toolbar,
in addition to the runtime configurations for the current project, you will
see all the exposed runtime configurations from the other projects in the

group.
B b |- W - ks - G- &

Project T configuration

Configurations...

Project 2 configuration

Project 3 configuration

For more information on creating and using project groups, see
“Chapter 3, “Working with project groups.”

Running OpenTools

JBuilder has an OpenTool runtime configuration type in JBuilder
Enterprise that lets you run, debug, and optimize your OpenTool project
in JBuilder just like other projects. You no longer have to exit JBuilder,
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create a JAR file and copy it to the <JBuilder home>\lib\ext or <JBuilder
home>\patch directory, then restart JBuilder.

When you run an OpenTool project using the OpenTool runner, a
temporary config file is generated in the <outpath>\..\config-temp
directory, and a new instance of JBuilder is started using this temporary
config file. This configuration file will be removed when the tracker is
closed.

To use this OpenTool runner, you must create a new configuration for
your OpenTool project that is of the OpenTool type by doing the
following:

1 Open your OpenTool project in JBuilder.

2 Choose Run | Configurations, or click the down arrow on the Run
button and choose Configurations to open the Run page of the Project
Properties dialog box.

3 Click New to open the Runtime Properties dialog box.
4 Type a name for the configuration, and choose a Build Target.

5 Specify the location of the files to use at runtime: the ones in your
OpenTool project directory, or those in a JAR file.

6 Specify any parameters you want passed to VM or JBuilder at runtime,
as well as the location of your <JBuilder Home> path.

7 Check Override Existing Classes and Resources if you want the
OpenTool classes and resources to be first on the classpath.

8 Click OK to return to the Run page of the Project Properties dialog box.

9 Check any of the boxes that apply for this configuration (Default,
Context Menu, or Group), and use the Move Up or Move Down
buttons to move it to the preferred location in the list. This is the same
order the configurations will be listed wherever the runtime
configurations are listed in the JBuilder menus and drop-down lists.

10 Click Ok when you're finished.

For additional help when setting these runtime configurations, click the
Help button at the bottom of the Runtime Properties dialog box.

Setting runtime configurations

JBuilder Personal can
have one runtime
configuration only.

Runtime configurations (Run | Configurations) are preset runtime
parameters. Using preset parameters saves you time when running and
debugging, because you only have to set the parameters once. With preset
configurations, each time you run or debug you simply select the desired
configuration.
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You manage runtime configurations on the Run Page of the Project
Properties dialog box. From there, you can add, edit, copy, or delete
configurations, and control the order the configurations display in the
selection menus. You can also designate one of the configurations as the
default configuration to use when you choose run or debug without
selecting a configuration, and you can specify which configurations will
appear on the context-menus for a particular project, or for a project
group.

To set runtime configurations, open the Run page of the Project Properties
dialog box one of the following ways:

* Choose Project | Project Properties, and click the Run tab.
¢ Choose Run | Configurations.

* Click the down arrow beside the Run or Debug buttons and choose
Configurations from the drop-down menu.

¢ Right-click the project file in the project pane and choose Properties,
then click the Run tab.

Some of the JBuilder wizards, such as the Application, Applet, Servlet, or
Test Case wizard, give you the option of creating a runtime configuration.

¢ If you have only one runtime configuration, JBuilder uses that
configuration when you choose Run | Run Project,(F9), or Run | Debug
Project (Shift-F9).

e If you specify a default configuration, JBuilder displays that
configuration in bold (or italics, depending on your look and feel) in the
Run and Debug toolbar button drop-down lists, and uses that
configuration when you run or debug your project.

¢ If you do not specify a default configuration, when you choose Run or
Debug you are prompted to select which configuration to use.

¢ If you have no existing configurations for the type of file being run,
when you choose Run from the menu, press F9, or click the Run button
on the toolbar, the Project Properties Run page displays so you can
create a configuration at that time. However, if you right-click the
runnable file in the project pane and choose Run, Builder will
automatically run it based defaults it assumes that are appropriate for
that type of file.
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Creating a runtime configuration

To create a runtime configuration,

@ Project Propetrties

1 Choose Run | Configurations, or choose Project | Project Properties and
click the Run tab.

Paths | General Run | Builg| code Svie| import sivie | Ecitor| umL| server|
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Default| Context Menu Type MNarne Tlew.
Remove
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QK | Cancel | Help |

2 Click New to open the Runtime Properties dialog box.
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3 Type in a name for the configuration if you want something other than
the default. This name will be added to the Run Project and Debug
Project configuration drop-down lists and context menus.

4 Select a Build Target for this configuration from the drop-down list of
build options.

5 Select the appropriate runtime configuration type for your project, such
as Application, Applet, Server, Test, OpenTool, or MIDlet if you have
MobileSet installed. (The types of runtime configurations are mutually
exclusive from each other.) Specify the main class to run, if applicable,
and enter any desired VM and Application Parameters. For more
information on the available options for a specific runner type, select
that type, then click the Help button at the bottom of the dialog box.

For a description of the configuration types, see “Runtime
configuration types” on page 7-12.

6 Click the Debug tab and choose any desired debug options.

7 Click the Optimize tab if you have Optimizeit installed and set those
options.

8 Click OK to return to the Run page of the Project Properties dialog box
and make any changes to the checkboxes on this page.

¢ Check the Default box for the runtime configuration to use when
you click the Run or Debug button, or press (F9) or (Shift-F9).

¢ Check the Context Menu box for each configuration you want
displayed on the project’s context menu.

® Check the Group button if this project belongs to a group, and you
want the configuration available on the configuration list for the
project group.

9 Add any additional configurations you would like. When you have all
the configurations set up, put them in the desired order using the Move
Up and Move Down buttons. The way they display in this list is the
way they appear on the Run/Debug drop-down menus.

10 Check which configuration you want as the default configuration in the
Default column. If you have multiple configurations and do not select
one as the default, JBuilder will prompt you to select one when you run
the application.

11 Place a check mark in the Context Menu column beside each
configuration you want to appear on the configuration context menus.
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To choose a configuration at runtime, click the Down arrow next to the
Run or Debug icons on the main toolbar.

P -E -t - (-«
MMake Configuration
Test Configuration
OpenTool Configuration

Configurations...

If you get errors, runtime exceptions, or other program misbehavior, you
may want to debug your program as you run it to find the problems. You
do that by running the program in JBuilder’s integrated debugger.

See also
¢ Chapter 8, “Debugging Java programs”

Editing a runtime configuration

You can modify everything about an existing runtime configuration
except the type. If you want a different type of configuration, you must
create a new one.

To edit an existing runtime configuration,

1 Choose Run | Configurations, or click the down-arrow next to the Run
button on the toolbar and choose Configurations.

2 Select an existing runtime configuration on the Run page and click Edit,
or double-click the configuration name to open the Runtime
Configurations Properties dialog box.

3 Make the desired changes to the configuration in the Runtime
Configurations Properties dialog box, then click OK to exit it.

4 Make any additional changes on the Run page to the runtime
configurations, such as moving them in the list to change the order they
appear on the drop-down list, or changing which configuration is the
default configuration. (Click the Help button at the bottom of the Rum
page for more details on these options.)

5 Click OK when you are finished.

Build Targets

For each runtime configuration you create, you can specify which Build
Target to execute prior to running in the Runtime Properties dialog box.
JBuilder provides a set of standard targets from which to choose, and
additional ones are added to the list depending on your project. Below are
the items typically found on the Build Target list:

¢ <None>
Runs without compiling first.
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e Make

Make establishes dependencies among the stand-alone phases in this
order: Pre-Compile, Compile, Post-Compile, Package, and Deploy.

¢ Rebuild
Rebuild has Clean and Make as dependencies.
¢ Clean

Clean removes all build output of the other targets, such as the classes
directory, JARs, WARs, and so on. What Clean removes is dependent
upon the node selected.

¢ External Build Task (JBuilder Enterprise only)

If you have created an external build task, it will display in the list of
available targets from which you can choose for the runtime
configuration. For information, see “Creating external build tasks” on
page 6-16.

e Ant file targets (JBuilder Enterprise only)

If you have any Ant build files in your project, the targets inside the
Ant file are added to the list of available targets in the Runtime
Configurations dialog box.
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Also, if you have extended your build system through OpenTools, any of
those build task targets will appear in the list.

See also
e Chapter 6, “Building Java programs”
¢ Chapter 5, “Compiling Java programs”

Runtime configuration types

The available runtime configuration types vary by JBuilder edition. Each
type presents a different set of runtime properties in this dialog box.

¢ Application

Select the Application type for an application and click the ellipsis
button. Browse to the class file containing the main() method. The main
class must be in the current project.

e Applet
Select the Applet type for an applet project and do one of the following:

* Select Main Class and click the ellipsis button to browse to the class
containing the init () method. This option runs the applet in
JBuilder’s applet viewer, AppletTestbed.

e Select HTML File and click the ellipsis button to browse to the applet
HTML file containing the <applet> tag. The HTML option runs the
applet in Sun’s appletviewer.

e Server

Select the Server type and set the parameters for the server being used.
See “Working with web applications in JBuilder” in the Web Application
Developer’s Guide. Click the Help button for more information on setting
the server runtime parameters.

e Test

Select the Test type if you have a runtime configuration for the Test
Case, or Test Suite. Choose the main class for the test suite class, any
VM parameters, and the desired test runner to use. Click the Help
button for more information on setting the test runtime parameters.

¢ OpenTool

Select the OpenTool type to set up a runtime configuration for running,
debugging, and optimizing an OpenTool project directly from within
JBuilder.

The OpenTool runtime configuration type lets you run, debug, and
optimize your OpenTool project in JBuilder just like other projects. You
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no longer have to exit JBuilder, create a JAR file and copy it to the
<JBuilder home>\lib\ext or <JBuilder home>\patch directory, then
restart JBuilder.

When you run an OpenTool project using the OpenTool runner, a
temporary config file is generated in the <outpath>\..\config-temp
directory, and a new instance of JBuilder is started using this temporary
config file. This configuration file will be removed when the tracker is
closed.

e MIDlet

Select the MIDlet type (if you have MobileSet installed) to set up a
runtime configuration for running and debugging a J2ME MIDlet in
JBuilder.

Running programs from the command line

Running your program outside JBuilder requires that you put all the
libraries required by your program on your CLASSPATH or add them to the
-classpath argument to the java command. For example,

java -classpath /<jbuilder>/lib/dbswing.jar
/<home>/jbproject /mypackage/classes/mypackage.applicationl

In this example,
® <jbuilder> = the name of the JBuilder directory

® <home> = your user home directory, for example, c:\winnt\profiles\
<username> directory

Running a deployed program from the command line

Tip

Note

After deploying the program using the Archive Builder or the jar tool, you
can run the JAR file from the command line.

1 Open the command-line window.
For Windows, use backslashes (\) in all commands discussed here.

2 Enter the command in the following form on one line at the prompt
from any location:

java -classpath classpath package-name.main-class-name

The <jdk>/bin/ directory must be on your path. <jdk> represents the
name of the JDK home directory.

For example, the command could look something like this:

java -classpath /<home>/jbproject/hello/classes/HelloWorld.jar
hello.HelloWorldClass
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In this example, <home> represents your home directory, such as c:\
winnt\profiles\<username>.
You can also use the -jar option:
java -jar HelloWorld.jar

Note You must first change to the directory that contains the .jar file before
running this command with the -jar option.
See also
e Chapter 6, “Building Java programs”
e Chapter 5, “Compiling Java programs”
e Chapter 15, “Deploying Java programs”

* The JAR tutorial at http:/ /java.sun.com/docs/books/tutorial /jar/
index.html

¢ Appendix B, “Using the command-line tools”
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Chapter

Debugging Java programs

Debugging is the process of locating and fixing errors in your program.
JBuilder’s integrated debugger lets you debug within the JBuilder
environment. Many debugger features are accessed through the Run
menu. You can also use context menus, both in the editor and in the
debugger, to access debugger features.

When the debugger pauses your program, you can look at the current
values of the program data items. Modifying data values during a
debugging session provides a way to test hypothetical bug fixes during a
program run. If you find that a modification fixes a program error, you
can exit the debugging session, fix your program code accordingly, and
recompile to make the fix take effect. If you are debugging with JDK 1.4 or
higher, you do not need to exit the debugging session to have the fix take
effect. See “Modifying code while debugging” on page 8-64 for more
information.

For a tutorial on debugging, see Chapter 17, “Tutorial: Compiling,
running, and debugging.” If you have JBuilder Personal, see Building
Applications with JBuilder in online help for a version of the tutorial that is
specifically designed for JBuilder Personal features.

Additional information and tips are available for these specific debugging
topics:

e If your program uses a JDataStore component, see the
“Troubleshooting” chapter of the [DataStore Developer’s Guide. (JBuilder
Enterprise)

¢ If you are debugging a distributed application, see Chapter 9, “Remote
debugging.” (JBuilder Enterprise)

¢ If you are debugging a unit test, see Chapter 13, “Unit testing.”
(JBuilder Enterprise)
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To debug outside JBuilder, use the jdb tool in the <jdk>/bin/ directory. See

the JDK documentation at http://java.sun.com/j2se/1.4/docs/tooldocs/
tools.html for more information on this tool.

Types of errors

The debugger can help find runtime errors and logic errors. If you find or
suspect a program runtime or logic error, you can begin a debugging
session by running your program under the control of the debugger.

Runtime errors

If your program contains valid statements, but the statements cause errors
when they’re executed, you've encountered a runtime error. For example,
your program might be trying to open a nonexistent file, or it might be
trying to divide a number by zero.

Without a debugger, runtime errors can be difficult to locate, because the
compiler doesn’t tell you anything about them. Often, the only clues you
have to work with are the results of the run, such as the screen
appearance, and the error message generated by the runtime error.

Although you can find runtime errors by searching through your program
source code, the debugger can help you quickly track down these types of
errors. Using the debugger, you can run to a specific program location.
From there, you can begin executing your program one statement at a
time, watching the behavior of your program with each step. When you
execute the statement that causes your program to fail, you have
pinpointed the error. From there, you can fix the source code and resume
testing your program.

If your program throws a runtime exception, it will print a stack trace in
the Console output, input, and errors view. You can click the underlined
file name and line number in the stack trace to go to the line of code in the
source file listed in the trace. (This is a feature of JBuilder SE and
Enterprise.)

Logic errors

Logic errors are errors in design and implementation of your program.
Your program statements are valid (they do something), but the actions
they perform are not the actions you had in mind when you wrote the
code. For example, logic errors can occur when variables contain incorrect
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values, when graphic images don’t look right, or when the output of your
program is incorrect.

Logic errors are often the most difficult type of errors to find because they
can show up in places you might not expect. To be sure your program
works as designed, you need to thoroughly test all of its aspects. Only by
scrutinizing each portion of the user interface and output of your program
can you be sure that its behavior corresponds to its design. As with
runtime errors, the debugger helps you locate logic errors by letting you
monitor the values of your program variables and data objects as your
program executes.

Overview of the debugging process

Note

After program design, program development consists of cycles of
program coding and debugging. Only after you thoroughly test your
program should you distribute it. To ensure that you test all aspects of
your program, it’s best to have a thorough test and debug plan.

One good debugging method involves breaking your program down into
different sections that you can systematically debug. By closely
monitoring the statements in each program section, you can verify that
each area is performing as designed. If you find a programming error, you
can correct the problem in your source code, recompile the program, and
then resume testing.

JBuilder Enterprise allows you to debug non-Java source, including
JavaServer Pages (JSPs). You can set a breakpoint in a non-Java source file
and debug that file either locally or remotely. You can also switch between
viewing the non-Java source or the generated Java code. For more
information, see “Debugging non-Java source” on page 8-27.

You can debug with any JDK that supports the JPDA debugging API.
Usually, you will debug with the version of the JDK that JBuilder ships
with. (This is the default JDK selected for the project, if no other ones have
been defined and selected.)

Creating a runtime configuration

Before running or debugging, you need to create a runtime configuration.
A runtime configuration is a set of pre-configured parameters. Using
preset parameters saves you time when running and debugging, because
you only have to set the parameters once. With preset configurations, each
time you run or debug you simply select the desired configuration. You
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set debugger options, such as Smart Step settings and remote debugging
options, through a runtime configuration.

To create and manage configurations, you use the Runtime Configuration
Properties dialog box. For more information on runtime configurations,
see “Setting runtime configurations” on page 7-6. For more information
on the debugger options, see “Setting debug configuration options” on
page 8-68. (Multiple runtime configurations are a feature of JBuilder SE
and Enterprise.)

Compiling the project with symbolic debug information

Stripping debug ~ Before you can begin a debugging session, you need to compile your
information is a feature of  project with symbolic debug information. Symbolic debug information
JBuilder SEand  enables the debugger to make connections between your program’s
Enterprise  source code and the Java bytecode that is generated by the compiler.

By default, JBuilder includes symbolic debug information when you
compile. To be sure that this option is set for the current project,

1 Select Project | Project Properties to open the Project Properties dialog
box.

2 Choose the Build tab, then the Java tab. The Build | Java page looks like
this (the Debug Options are displayed):

D Project Properties I x|

Compiler: Borland Make |
Debug options: |Source, line, and variable information hd |
Target M [Source, line, and variable information

Source and line information only:
Other compile|SOUrce information orty

None

[¥ Show warnings [ Show deprecations

[7] Enable assert keyword (v Synchronize output dir
[T] Onfuscate

[7] Exclude class:

Reset [0 || cancel || Hew |
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3 Select one of the following options in the Debug Options drop-down
list:

* Source, Line, And Variable Information: includes debugging
information with source name, line number, and local variable
information in the .class file when you compile, make, or rebuild a
node.

* Source And Line Information Only: includes debugging information
with source name and line number only in the .class file when you
compile, make, or rebuild a node.

* Source Information Only: includes debugging information with
source name only in the .class file when you compile, make, or
rebuild a node.

* None: No debugging information is included. You can still debug
with this option—the this object is still available for debugging. By
selecting this option, you can significantly reduce the class to the
smallest possible size.

To set this option for all new projects, choose Project | Default Project
Properties and select one of the first three debug options on the Build
page. (Setting the default project properties does not affect existing
projects.)

You won'’t be able to view variable information in the Java API classes
because they were compiled with source and line information only. You
can, however, trace into these classes. To learn how to trace into classes,
see “Controlling which classes to trace into” on page 8-37.

When you generate symbolic debug information, the compiler stores this
information in the associated .class file. This can make the .class file
substantially larger than compiling without debugging information. You
may want to turn this option off before deployment.

To make compiling before debugging automatic, set the Build Target at
the top of the Runtime Configuration Properties dialog box (when you set
the debugging options for your runtime configuration) to Make. This
option automatically compiles your project before running it under the
debugger’s control. If this option is set to <None>, JBuilder will not compile
your program before debugging, so that your source files and class files
can be out of sync. For more information on the build target, see “Build
Targets” on page 7-10.

Debugging Java programs 8-5



Overview of the debugging process

Note

Starting the debugger

Once you've created a runtime configuration and compiled your project
with debug information, you can start the debugger with one of the
following menu options. For information on runtime configurations, see
“Setting runtime configurations” on page 7-6.

Table 8.1  Menu commands to start debugger

Command Shortcut Description
Run | Debug Shift + F9 Starts the program in the debugger using the
Project or Luv default or selected configuration. Execution is

suspended at a breakpoint or at the first line of
code where user input is required, which ever
comes first.

Run | Step Over F8 Suspends execution at the first line of executable
code.
Run | Step Into F7 Suspends execution at the first line of executable
code.
To debug

¢ A single class file in your project, and not the entire project, choose the
source file in the project pane and right-click. Choose the Debug
command for the desired configuration.

* A web application, right-click the servlet or JSP file and choose the Web
Debug command for the desired configuration. For more information,
see “Web debugging your servlet or JSP” in the “Working with web
applications” chapter of the Web Applications Developer’s Guide. (Web
application development is a feature of JBuilder Enterprise.)

* A unit test, right-click the test in the project pane and choose Debug
Test. For more information on unit testing, see Chapter 13, “Unit
testing.” (Unit testing is a feature of JBuilder Enterprise.)

Each time you start the debugger, you are starting a debugging session.
For more information, see “Debugging sessions” on page 8-9.

To select a runtime configuration for a debugging session, click the
down-facing arrow to the right of the Debug Project button on the main
toolbar before you begin. If you don’t specifically select a configuration,
you use the default configuration defined on the Run page of the Project
Properties dialog box. (Multiple runtime configurations are a feature of
JBuilder SE and Enterprise.)
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Starting the debugger with the -classic option

In versions of the JVM below 1.3.1, the -classic option improved the
performance of the debugger. This option does not apply to newer VMs;
for example, JDK 1.4x and JDK 1.3.1 on Solaris do not require use of the
-classic option. In these versions, the VM uses “full-speed debugging,”
allowing improved performance.

If you're using a JVM below 1.3.1 for your project, the Always Debug With
-Classic option in the Configure JDKs dialog box (Tools | Configure JDKs)
provides improved performance. JBuilder automatically checks to see if
this option will improve your performance, then checks or unchecks this
box according to what will give you the best results. This feature is
available in all editions of JBuilder.

In performing its evaluation, JBuilder performs two checks:
1 Do you have the Classic VM?
2 If present, is the JVM a version earlier than 1.3.1?

This selection is overridden when you define VM parameters such as
native, hotspot, green, or server.

Running under the debugger’s control

When you run your program under the control of the debugger, it
behaves as it normally would—your program creates windows, accepts
user input, calculates values and displays output. The debugger pauses
your program, allowing you to use the debugger views to examine the
current state of the program. By viewing the values of variables, the
methods on the call stack, and the program output, you can ensure that
the area of code you're examining is performing as it was designed to.

As you run your program under the debugger’s control, you can watch
the behavior of your application in the windows it creates. Position the
windows so you can see both the debugger and your application window
as you debug. To keep windows from flickering as the focus alternates
between the debugger views and those of your application, arrange the
windows so they don’t overlap.
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LDT

Pausing program execution

When you're in the debugger, your program is in one of two possible
states: running or suspended.

* Your program is running when the Pause button is available on the
debugger toolbar.

* Your program is suspended when you click the Pause button. When
your program is suspended, you can examine and modify data values.
The stepping buttons on the debugger toolbar become available.
Hitting a breakpoint or stopping by stepping also pauses execution.

To resume program execution, choose the Resume Program button on the
debugger toolbar. When the debugging session is over, this button
becomes the Restart Program button and restarts the session.

While your program is suspended, you can modify code and resume
execution at any active frame. For more information, see “Modifying code
while debugging” on page 8-64.

Ending a debugging session

To end the current debugging session and release the program from
memory, choose the Reset Program button.

You can also exit the application to close the debugging session. To
remove the debugging session tab, click the X on the tab or right-click the
tab and choose Remove.

The debugger user interface

If the project or class compiles successfully, the debugger is displayed at
the bottom of the AppBrowser.

e Horizontal tabs, along the bottom of the AppBrowser, represent
debugging sessions. Each tab represents a new session.

e Vertical tabs, on the lower left of the AppBrowser, represent the
debugger views. The views are displayed for the currently selected
debugging session. Each view displays icons to indicate the state and
type of the item selected in the view.

* The debugger toolbar is displayed for the currently selected debugging
session.
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Figure 8.1 The debugger user interface

[ x|& Frame1 |

valueTwoText = inputValueTextFieldZ.getTexti]:
valueTwoDouble = Double.wvaluelf (valueTwoText) ;
addV¥alues (valuelOnebouble, walueTwoDouble]:
subtractValues (valueOneDouble, walueOneDouble):
multiplyValues (valuelnelouble, wvalueTwoDouble);
divideValues (valueOneDouble, walueTwoDouble);

HeEsn -
DehugTutarial.
© il <Project 5o

R T

@ |33 Imports nddEven (valuelnelbouble) :
@ @ Framel
% JFrame [Frame1,... | [ msert [ 21411 -] CUA

LSuurce LDesign LBean LUML LDuc LHistury |

@ o Thread-0 '3*'?this:{DebugTutoriaI.Frame1@45d}
@ ANT-Windows @ '? e java.awtevent ActionEvent = {java.awt event Acti
) @ g ANWT-Shutdown
Views Q AAT-EventQueus-0
E computealuesButton :
v2 actionPerformed : 131
fireActinnPerfnrmedn 1> = |
]
Toolbar Wyl E T s 48 E- v | @* + of = Stopped at breakpoint in class DebugT...
sSession 32| I Applicationt =
Status bar

The debugger allows you to debug multiple processes in multiple
debugging sessions. Processes can be in the same JBuilder project, or in
different ones. This allows for debugging both a client and a server
process at the same time, in the same JBuilder instance.

Watches, breakpoints and classes with tracing disabled are stored per
individual project. All breakpoints and watches apply to all processes in a
project. Breakpoints can be selectively disabled for a runtime
configuration.

When you use commands on the Run menu other than Run Project,
Debug Project and Configurations, you are continuing in the selected
debugging session. When you use buttons on the debugger toolbar, you
are also continuing in the selected session.

To end the current debugging session and release the program from
memory, choose the Reset Program button. You can also end the session
by clicking X on the debugging session tab or by right-clicking the tab and
choosing Remove Tab. Although you will be prompted to stop the process
before the tab is removed, it’s a good idea to use Run | Reset Program first.
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Debugger views

The debugger views allow you to look inside your program and see what
is going on. You use debugger views to examine and change data values,
trace backward and forward through your program, examine the internal
processing of a method and the call to that method, and follow an
individual thread in your program.

Debugger views are displayed along the left side of the debugger UL To
select a view, choose its tab on the left side of the debugger. Views (except
the Console output, input, and errors view) can also be displayed as floating
windows. Floating windows allow you to see multiple debugger views at
the same time, rather than having to switch back and forth between them.
(Floating windows are a feature of JBuilder SE and Enterprise.)

¢ Todisplay a view as a floating window, right-click an empty area of the
view, and choose Floating Window.

¢ To close the floating window, click the Close button in the floating
window or right-click an empty area of the view and uncheck Floating
Window.

¢ To restore the default view order after you close a floating window,
right-click an empty area of a view and choose Restore Default View
Order.

Debugger views also have context menus. Commands on these menus
often duplicate those on the Run or View menus, and allow you to easily
control the debugger.

Additionally, each debugger view displays a variety of icons to indicate
the state of the selected item. For example, a breakpoint can be disabled,
verified, unverified, or invalid—each state is indicated visually by a small
icon in the left margin of the view.

The debugger views and icons are described below.

Table 8.2  Debugger views
Tab View Description

@ Console view Displays output from the program and errors in the
program. Also allows you to enter any input that the
program requires. The image displayed on the icon
changes if there is any output from the program and if
any error messages are displayed.

@ Threads, call Displays the thread groups in your program. Each thread
stacks, and data ~ group expands to show its threads and contains a stack
view frame trace representing the current call sequence. Each

stack frame can expand to show available data elements
that are in scope. (Static data is not displayed in this view
but is displayed in the Loaded classes and static data
view.)
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Table 8.2  Debugger views (continued)

Tab View Description

r Synchronization =~ Shows synchronization monitors used by the threads and
= monitors view their current state, which is useful in detecting
deadlocked situations. This view is only available if the
current VM supports it. The HotSpot VM does not
support this feature. The ability to detect deadlocked
threads is a feature of JBuilder Enterprise.

Data watches Displays the current values of data members that you are
view tracking.
=8 Loaded classes Displays the classes currently loaded by the program.
and static data Expanding a class shows static data, if any, for that class.
view If a package is displayed in the tree, the number of classes

loaded for that package is displayed.

V=] Data and code Shows all the breakpoints set in the file and their current
breakpoints view  state. This view is also available from Run | View
Breakpoints before the debugging session begins.

‘E“ Classes with Displays an alphabetically ordered list of classes and
tracing disabled  packages not to step into. This view is also available from
view Run | View Classes With Tracing Disabled before the

debugging session begins.

Tip You can float all debugger views except the Console view by
right-clicking the message pane and selecting Floating Window. (This is a
feature of JBuilder SE and Enterprise.)

Console output, input, and errors view

(= The Console output, input, and errors view displays output from the
program and errors in the program. It also allows you to enter any input
that the program requires. When the Console tab is not selected, the icon
changes if there is any output from the program or if any error messages
are displayed.

Runtime exceptions are displayed in this view. To open the file in which a
runtime exception occurred and position the cursor on line number of the
exception, click the underlined name of the file. (This is a feature of
JBuilder SE and Enterprise.)

In this view, error output is displayed in red font. Standard output is

displayed in black font.
Table 8.3  Icons in Console view

Icon Description

@ (Green) Output messages have been written to the view.

@ (Red) Error messages have been written to the view.

@ (Black) No output in the view, or the view is in the foreground.
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Note

Table 8.4  Context menu in Console view

Command Description

Clear All Clears all messages in the view.

Copy All Copies the contents of the view to the clipboard.
Copy Selected Copies the selected content to the clipboard.
Word Wrap Wraps long lines in the output.

Classes with tracing disabled view

The Classes with tracing disabled view displays an alphabetically ordered
list of classes and packages not to step into. This information is available
before you begin debugging from the Run | View Classes With Tracing
Disabled command.

By default, when you begin a debugging session, tracing into all classes
displayed in the view is disabled. This prevents the debugger from tracing
into the libraries that are provided with JBuilder, as well as the JDK
classes, allowing you to concentrate on your code, rather than on code that
has already been debugged.

For information about controlling what classes are traced into, see
“Controlling which classes to trace into” on page 8-37.

In JBuilder Personal, only three classes (java.lang.Object, java.lang.String
and java.lang.ClassLoader) are added to this view. You cannot add, modify
or delete items in the list, however, you can choose to step or not step into
those classes. See “Using Smart Step” on page 8-34 for more information.

Table 8.5 Icons in the Classes with tracing disabled view

Icon Description
"&"‘ (Gray) Tracing is disabled for the selected class or package.
"é;‘ (Colored) Tracing is enabled for the selected class or package.

Table 8.6  Context menu with class/package selected in Classes with tracing disabled view

Command Description

Edit Class/Package Displays the Edit Disable Tracing Class/Package dialog
box, where you can use wildcards to edit the class or
package or open the Select Class Or Package dialog box. If
you select a package, all classes in that package won’t be
stepped into. (JBuilder SE and Enterprise)

Step Into Class/ Allows the selected class or package to be traced into. If you

Package select a package, all classes in that package will be stepped
into.

Remove Class/ Removes the selected class or package from the view. This

Package allows the selected class or package to be traced into.

(JBuilder SE and Enterprise)
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Table 8.7  Context menu with no selection in Classes with tracing disabled view

Command
Floating Window

Restore Default View

Order

Add Class Or Package

Remove All

Description

Turns the view into a floating window. This command is
available when you right-click an empty area of the view.
(JBuilder SE and Enterprise)

Restores the default order of the debugger views. This
command is available when you right-click an empty area
of the view. (JBuilder SE and Enterprise)

Displays the Select Class Or Package dialog box, where you
choose the class or package to add to the view. This
prevents the debugger from tracing into that class or
package. This command is available when you right-click
an empty area of the view. (JBuilder SE and Enterprise)

Removes all classes and packages from the view. All
packages and classes, including those in JBuilder and JDK
libraries, will be traced into. This command is available
when you right-click an empty area of the view. (JBuilder
SE and Enterprise)

Data and code breakpoints view

The Data and code breakpoints view shows all the breakpoints set in the
file and their current state. This information is also available before you
begin debugging with the Run | View Breakpoints command.

For more information about breakpoints, see “Using breakpoints” on

page 8-40.
Table 8.8  Icons in Data and code breakpoints view

Icon Description

@ [Red) An unverified breakpoint.

& A verified breakpoint.

] An invalid breakpoint.

@ A breakpoint that has been disabled for a configuration. (JBuilder SE

and Enterprise)
@ A field breakpoint. A field is a Java variable that is defined in a Java

object. (JBuilder SE and Enterprise)

Table 8.9  Context menu with breakpoint selected in Data and code breakpoints view

Command
Go To Breakpoint

Enable Breakpoint

Description

Goes to the selected breakpoint in the source code.
This is useful if several files are open in the editor and
you want to quickly locate the breakpointed line of
code. This command is available when a breakpoint is
selected.

Enables the selected breakpoint.
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Table 8.9
Command

Disable For Configuration

Remove Breakpoint

Breakpoint Properties

Break On Read

Break On Write

Context menu with breakpoint selected in Data and code breakpoints view

Description

Disables the selected breakpoint for the selected
configuration. This command is only available if you
have configured one or more runtime configurations.
By default, every breakpoint is applied to all defined
configurations. This command is available when a
breakpoint is selected. (JBuilder SE and Enterprise)

Removes the selected breakpoint.

Displays the Breakpoint Properties dialog box, where
you set properties for the selected breakpoint.

Forces the debugger to stop when the selected field
breakpoint is about to be read. A field is a Java
variable that is defined in a Java object. This
command is available when a field breakpoint is
selected. (JBuilder SE and Enterprise)

Forces the debugger to stop when the selected field
breakpoint is about to be written to. A field is a Java
variable that is defined in a Java object. This
command is available when a field breakpoint is
selected. (JBuilder SE and Enterprise)

Table 8.10  Context menu with no selection in Data and code breakpoints view

Command
Floating Window

Restore Default View Order

Add Line Breakpoint

Add Exception Breakpoint

Add Class Breakpoint

Add Method Breakpoint

Add Cross-Process
Breakpoint

Disable All
Enable All
Remove All

Description

Turns the view into a floating window. This
command is available when you right-click an empty
area of the view. (JBuilder SE and Enterprise)

Restores the default order of the debugger views. This
command is available when you right-click an empty
area of the view. (JBuilder SE and Enterprise)

Displays the Add Line Breakpoint dialog box, where
you add a line breakpoint.

Displays the Add Exception Breakpoint dialog box,
where you add an exception breakpoint. (JBuilder SE
and Enterprise)

Displays the Add Class Breakpoint dialog box, where
you add a class breakpoint. (JBuilder SE and
Enterprise)

Displays the Add Method Breakpoint dialog box,
where you add a method breakpoint. (JBuilder SE and
Enterprise)

Displays the Add Cross-Breakpoint dialog box, where
you add a cross-process breakpoint. (JBuilder
Enterprise)

Disables all breakpoints.

Enables all breakpoints.

Removes all breakpoints.
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Threads, call stacks, and data view

The Threads, call stacks, and data view displays the current status of all
thread groups in your program. Each thread group expands to show its
threads and contains a stack frame trace representing the current method
call sequence. Each stack frame expands to show available data elements
that are in scope. Icons visually indicate the type of data element. (Static
data is not displayed in this view, but is displayed in the Loaded classes
and static data view.) [tems that are dimmed are inherited.

The default display of this view is split into two panes. The left pane can
expand to show stack frames. The right pane displays the content of the
item selected on the left, showing anything from a thread group to a
variable. For example, if a thread is selected in the left pane, the right pane
will show the stack frames for that thread. Alternatively, if a stack frame is
selected in the left pane, the right pane will show the variables available in
that view. (The split pane is a feature of JBuilder SE and Enterprise.)

For more information about threads, see “Managing threads” on
page 8-30.

Table 8.11 Icons in Threads, call stacks, and data view

Icon Description

@ The current stepping thread.
E A thread group.

@ (Yellow) A blocked thread.

@_ A suspended thread.

a (Gray) A dead thread.

] A class.

B An interface.

..? (Colored)  An object.

Q (Shaded) A null object.

A stack frame.

The selected stack frame.

An array.

12 poo (% (0

A primitive.
0 (Red) An error.
@ (Gray) An informational message.
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Table 8.12 Context menu with selection in Threads, call stacks, and data view

Command
Keep Thread Suspended

Set Stepping Thread

Set Execution Point

Cut

Copy

Paste

Create Local Variable Watch

Create Array Watch

Create Array Component

Watch

Adjust Display Range

Create ‘this” Watch

Create Class Watch
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Description

The selected thread will not be resumed when Run |
Resume Program is selected. Allows you to watch
behavior of other threads. (JBuilder Enterprise)

The selected thread will be stepped into when Run |
Resume Program is selected. Allows you to watch
the behavior of this thread. (JBuilder Enterprise)

Sets the stack frame on which resume operations will
be performed. (JBuilder Enterprise)

Removes the value of a variable and puts it in the
clipboard. This command is available when a
variable is selected. (JBuilder SE and Enterprise)

Copies the value of a variable to the clipboard. This
command is available when a variable is selected.
(JBuilder SE and Enterprise)

Pastes the clipboard contents into another variable.
When the Paste command is used, both the cut or
copied object variable and the pasted object variable
point to the same object. This command is available
when a variable is selected. (JBuilder SE and
Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected local variable. The
watch is added to the Data watches view. This
command is available when a variable or variable
array is selected. (JBuilder SE and Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected array. The watch is
added to the Data watches view. This command is
available when an array is selected. (JBuilder SE and
Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected array component. The
watch is added to the Data watches view. This
command is available when a component in an array
is selected. (JBuilder SE and Enterprise)

Displays the Adjust Range dialog box, where you
can adjust the number of array items that are
displayed in the view. This command is available
when an array is selected. (JBuilder SE and
Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected this object. The watch
is added to the Data watches view. This command is
available when a this object is selected. (JBuilder SE
and Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected class. The watch is
added to the Data watches view. This command is
available when a class is selected. (JBuilder SE and
Enterprise)
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Table 8.12  Context menu with selection in Threads, call stacks, and data view (continued)

Command
Create Object Watch

Create String Watch

Create Static Field Watch

Create Field Watch

Create Field Breakpoint

Show Hex/Decimal Value

Show /Hide Null Values

Change Value

Description

Displays the Add Watch dialog box, where you
create a watch on the selected object. The watch is
added to the Data watches view. This command is
available when an object is selected. An object watch
watches the selected Java object. It expands to show
data members for the current instantiation. (JBuilder
SE and Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected String. The watch is
added to the Data watches view. This command is
available when a String is selected. (JBuilder SE and
Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected static field. The watch
is added to the Data watches view. A static field is a
Java variable defined as static (a class variable). This
command is available when a static field is selected.
(JBuilder Enterprise)

Creates a watch on the selected field and
automatically adds the watch to the Data watches
view. A field is a Java variable that is defined in a
Java object. This command is available when a field
is selected. (JBuilder SE and Enterprise)

Creates a breakpoint on the selected field and
automatically adds the breakpoint to the Data and
code breakpoints view. A field is a Java variable that
is defined in a Java object. To activate the breakpoint,
go to the Data and code breakpoints view and
right-click the breakpoint. Choose Break On Read to
force the debugger to stop when the field is about to
be read, or Break On Write to stop when the field is
about to be written to. This command is available
when a field is selected. (JBuilder SE and Enterprise)

Changes the display base of a numeric or character
variable. This command is available when a numeric
or character variable is selected. Selecting this
command for an array will change the base of its
elements.

Toggles the display of a null values in an array. This
command is useful when debugging a hash-map
object. It is available when an array of type Object is
selected. (JBuilder SE and Enterprise)

Displays the Change Value dialog box, where you
can directly edit the value of a variable. This
command is available when a variable is selected.
(JBuilder SE and Enterprise)
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Table 8.13 Context menu with no selection in Threads, call stacks, and data view

Command Description

Floating Window Turns the view into a floating window. This
command is available when you right-click an empty
area of the view. (JBuilder SE and Enterprise)

Restore Default View Order  Restores the default order of the debugger views.
This command is available when you right-click an
empty area of the view. (JBuilder SE and Enterprise)

Show Current Thread Only Displays call stacks and data for the current thread
only. This command is available when you
right-click an empty area of the view. (JBuilder SE
and Enterprise)

Split Threads And Data View Splits the display into a two-paned view. Left side
expands to show stack frames; right side shows the
content of the item selected on the left. This
command is available when you right-click an empty
area of the view. (JBuilder SE and Enterprise)

Data watches view

tos  The Data watches view displays the current values of data members that
you want to track. You can expand some types of watch expressions to
show data elements that are in scope. If elements are not in scope, the
message <not in scope> will be displayed in the view. Grayed-out items
are inherited.

For more information on data watches, see “Watching expressions” on
page 8-59.
Table 8.14  Icons in Data watches view

Icon Description
..? (Colored) An object.

g An array.

p g =}

1 A primitive.

0 (Red) An error.

@ (Gray) An informational message.

Table 8.15 Context menu with watch selected in Data watches view

Command Description

Remove Watch Removes the selected watch.

Create Local Variable Watch  Displays the Add Watch dialog box, where you
create a watch on the selected local variable. This
command is available when a variable or variable
array is selected. (JBuilder SE and Enterprise)
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Table 8.15 Context menu with watch selected in Data watches view (continued)

Command
Create Array Watch

Create Array Component
Watch

Adjust Display Range

Create ‘this” Watch

Create Class Watch

Create Object Watch

Create String Watch

Create Static Field Watch

Create Field Watch

Description

Displays the Add Watch dialog box, where you
create a watch on the selected array. This command
is available when an array is selected. (JBuilder SE
and Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected array component. This
command is available when a component of an array
is selected. (JBuilder SE and Enterprise)

Displays the Adjust Range dialog box, where you can
adjust the number of array items that are displayed
in the view. This command is available when an
array is selected. (JBuilder SE and Enterprise.)

Displays the Add Watch dialog box, where you
create a watch on the selected this object. The watch
is added to the Data watches view. This command is
available when a this object is selected. (JBuilder SE
and Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected class. The watch is
added to the Data watches view. This command is
available when a class is selected. (JBuilder SE and
Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected object. The watch is
added to the Data watches view. This command is
available when an object is selected. An object watch
watches the selected Java object. It expands to show
data members for the current instantiation. (JBuilder
SE and Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected String. The watch is
added to the Data watches view. This command is
available when a String is selected. (JBuilder SE and
Enterprise)

Displays the Add Watch dialog box, where you
create a watch on the selected static field. The watch
is added to the Data watches view. A static field is a
Java variable defined as static (a class variable). This
command is available when a static field is selected.
(JBuilder Enterprise)

Creates a watch on the selected field and
automatically adds the watch to the Data watches
view. A field is a Java variable that is defined in a
Java object. This command is available when a field is
selected. (JBuilder SE and Enterprise)
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Table 8.15 Context menu with watch selected in Data watches view (continued)

Command
Create Field Breakpoint

Show /Hide Null Values

Change Value

Change Watch

Description

Creates a breakpoint on the selected field and
automatically adds the breakpoint to the Data and
code breakpoints view. A field is a Java variable that
is defined in a Java object. To activate the breakpoint,
go to the Data and code breakpoints view and
right-click the breakpoint. Choose Break On Read to
force the debugger to stop when the field is about to
be read, or Break On Write to stop when the field is
about to be written to. This command is available
when a field is selected. (JBuilder SE and Enterprise)

Toggles the display of a null values in an array. This
command is useful when debugging a hash-map
object. It is available when an array of type Object is
selected. (JBuilder SE and Enterprise)

Displays the Change Value dialog box, where you
can directly edit the value of a variable. This
command is available when a primitive data type is
selected. (JBuilder SE and Enterprise)

Displays the Change Watch dialog box where you
change the watch expression and description.

Table 8.16 Context menu with no selection in Data watches view

Command
Floating Window

Restore Default View Order

Add Watch

Remove All

Description

Turns the view into a floating window. This
command is available when you right-click an empty
area of the view. (JBuilder SE and Enterprise)

Restores the default order of the debugger views.
This command is available when you right-click an
empty area of the view. (JBuilder SE and Enterprise)

Displays the Add Watch dialog box, where you can
add a watch. This command is available when you
right-click an empty area of the view.

Removes all watches. This command is available
when you right-click an empty area of the view.

Loaded classes and static data view

=E

The Loaded classes and static data view displays the classes currently
loaded by the program. Expanding a class shows static data, if any, for

that class. If a package is displayed in the tree, the number of classes
loaded for that package is displayed.

Classes in this view that contain $ followed by a number represent inner
classes. Inner classes are created by the compiler for event handlers
defined as Anonymous Adapters on the Generated page of the Project

Properties dialog box.
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For more information, see “How variables are displayed in the debugger”

on page 8-56.

Table 8.17 Icons in Loaded classes and static data view
Icon Description
@ A package.

] A class.

] An interface.
_'E:D A locked class.
..? (Colored) An object.

Q (Shaded) A null object.

é E An array.

oo A primitive.

Table 8.18 Context menu with selection in Loaded classes and static data view

Command
Cut

Copy

Paste

Create Local Variable
Watch

Create Array Watch

Create Array
Component Watch

Adjust Display Range

Description

Removes the value of a variable and puts it in the clipboard.
This command is available when a variable is selected.
(JBuilder SE and Enterprise)

Copies the value of a variable to the clipboard. This
command is available when a variable is selected. (JBuilder
SE and Enterprise)

Pastes the clipboard contents into another variable. When
the Paste command is used, both the cut or copied object
variable and the pasted object variable point to the same
object. This command is available when a variable is
selected. (JBuilder SE and Enterprise)

Displays the Add Watch dialog box, where you create a
watch on the selected local variable. The watch is added to
the Data watches view. This command is available when a
variable is selected. (JBuilder SE and Enterprise)

Displays the Add Watch dialog box, where you create a
watch on the selected array. The watch is added to the Data
watches view. This command is available when an array is
selected. (JBuilder SE and Enterprise)

Displays the Add Watch dialog box, where you create a
watch on the selected array component. The watch is added
to the Data watches view. This command is available when
a component in an array is selected. (JBuilder SE and
Enterprise)

Displays the Adjust Range dialog box, where you can adjust
the number of array items that are displayed in the view.
This command is available when an array is selected.
(JBuilder SE and Enterprise)
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Table 8.18 Context menu with selection in Loaded classes and static data view (continued)

Command
Create ‘this” Watch

Create Class Watch

Create Object Watch

Create String Watch

Create Static Field
Watch

Create Field Watch

Change Value

Description

Displays the Add Watch dialog box, where you create a
watch on the selected this object. The watch is added to the
Data watches view. This command is available when a this
object is selected. (JBuilder SE and Enterprise)

Displays the Add Watch dialog box, where you create a
watch on the selected class. The watch is added to the Data
watches view. This command is available when a class is
selected. (JBuilder SE and Enterprise)

Displays the Add Watch dialog box, where you create a
watch on the selected object. The watch is added to the Data
watches view. This command is available when an object is
selected. An object watch watches the selected Java object. It
expands to show data members for the current
instantiation. (JBuilder SE and Enterprise)

Displays the Add Watch dialog box, where you create a
watch on the selected String. The watch is added to the
Data watches view. This command is available when a
String is selected. (JBuilder SE and Enterprise)

Displays the Add Watch dialog box, where you create a
watch on the selected static field. The watch is added to the
Data watches view. A static field is a Java variable that is
defined as static in a Java object. This command is available
when a static field is selected. (JBuilder Enterprise)

Creates a watch on the selected field and automatically adds
the watch to the Data watches view. A field is a Java
variable that is defined in a Java object. This command is
available when a field is selected. (JBuilder SE and
Enterprise)

Displays the Change Value dialog box, where you can
directly edit the value of a variable. This command is
available when a variable is selected. (JBuilder SE and
Enterprise)

Table 8.19  Context menu with no selection in Loaded classes and static data view

Command
Floating Window

Restore Default View
Order

Description

Turns the view into a floating window. This command is
available when you right-click an empty area of the view.
(JBuilder SE and Enterprise)

Restores the default order of the debugger views. This
command is available when you right-click an empty area
of the view. (JBuilder SE and Enterprise)

Synchronization monitors view
Thisis a feature of ~ The Synchronization monitors view shows synchronization monitors
JBuilder SEand  used by the threads and their current state, useful for detecting
Enterprise  deadlocked situations. In JBuilder Personal, the tab will display, but the

r

8-22 Building Applications with JBuilder

#] deadlock state is not shown.



Note

Toolbar:
Session

The debugger user interface

Some VMs, such as HotSpot, don’t provide this information. If the
Synchronization monitors view is not available and your VM supports
classic, you need to add -classic as a VM parameter as follows:

1 Open the Project | Project Properties dialog box for the project you are
debugging.

2 Choose the Run page, select the runtime configuration, and click Edit to
edit it.

3 On the Run tab, enter -classic in the VM Parameters field.

4 Click OK two times to close the dialog boxes.

For more information about threads, see “Managing threads” on

page 8-30.

Table 8.20 Icons in Synchronization monitors view

Icon Description

(Yellow) Synchronization monitor used by specified thread is not locked.

. (Red) Synchronization monitor used by specified thread is locked.

Table 8.21  Context menu in Synchronization monitors view

Command Description

Floating Window Turns the view into a floating window. This command
is available when you right-click an empty area of the
view. (JBuilder SE and Enterprise)

Restore Default View Order Restores the default order of the debugger views. This

command is available when you right-click an empty
area of the view. (JBuilder SE and Enterprise)

Debugger toolbar

The toolbar at the bottom of the debugger provides quick access to
frequently used debugger actions. The right side of the toolbar, the
debugger status bar, displays status messages.

Figure 8.2 Debugger toolbar

Wyl E T s 48 E- - @'+ o M= Stopped at breakpoint in class DehugT...‘

32|15 Applicationt B

Status bar

Debugging Java programs 8-23



The debugger user interface

The following table explains the toolbar buttons in detail.

Table 8.22 Toolbar buttons

Button

[avr/ |/v

il

Action

Reset Program

Restart/Resume
Program

Pause Program

Smart Step

Step Over
Step Into
Step Out

Smart Swap

Set Execution
Point

Smart Source

Add Breakpoint

Add Watch

Show Current
Frame

Description

Ends the current application run and releases it
from memory. This is the same as Run | Reset
Program.

Restarts the debugging that has finished or been
reset or continues the current one. This is the same
as Run | Resume Program.

Pauses the current debugging session. This is the
same as Run | Pause Program.

Controls whether to use the Smart Step settings in
the Classes with tracing disabled view and the
Smart Step options on the Debug page of the
Runtime Properties dialog box. (JBuilder SE and
Enterprise)

Steps over the current line of code. This is the same
as Run | Step Over.

Steps into the current line of code. This is the same
as Run | Step Into.

Steps out of the current method and returns to its
caller. This is the same as Run | Step Out.

Compiles modified files and updates the compiled
classes. This is the same as Run | Smart Swap.
(JBuilder Enterprise)

Sets where program is to resume. The execution
point is moved to the new location. This is the
same as Run | Set Execution Point. (JBuilder
Enterprise)

Sets source file type, based on the original
non-Java source language. Positions cursor in new
file display on current stack frame. This is the
same as Run | Smart Source. (JBuilder Enterprise)

Adds a breakpoint to the current debugging
session. Click the down-facing arrow to the right
of the button to choose the breakpoint type. This is
the same as Run | Add Breakpoint.

Adds a watch to the current debugging session.
This is the same as Run | Add Watch.

Displays the current thread’s call stack and
highlights the current execution point in the
source.
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Debugger shortcut keys

You can use the following shortcut keys for easy access to debugger
functions.

Table 8.23  Debugger shortcut keys

Keys Action

Shift+F9 Debug project.

Ctrl+F2 Reset program.

F4 Run to cursor.

F5 Toggle breakpoint when in editor.

F7 Step into.

F8 Step over.

F9 Resume program (continues the current debug
session).

Ctri+left-mouse click in gutter ~ Displays Breakpoint Properties dialog box.
on breakpoint

Ctrl+right-mouse click in editor ~ Brings up ExpressionInsight window for that
on expression expression.

Expressioninsight

When the debugger is suspended, you can access ExpressionInsight—a
small, pop-up window that shows, in tree form, the contents of the
selected expression. To display the Expressionlnsight window,

¢ Hold down the Ctrl key (the Command key on Macintosh) and move the
mouse over your code in the editor. The Expressionlnsight window
displays when the mouse passes over a meaningful expression.

* Move your mouse to the expression you want to see in more detail and
press Ctrl plus the right mouse button.

The ExpressionInsight window displays until you press a key to close it.

The Expressionlnsight window allows you to descend into members of
the expression. If the expression is an object, the context menu displays
the same menu commands as those available in the Threads, call stacks,
and data view when an object is selected. You can also right-click a
descendent in the window to display a context menu.
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Figure 8.3  Expressioninsight window
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The Expressionlnsight window is disabled when the debugging session is
ended or not suspended.

Tool tips

This is a feature of
JBuilder SE and
Enterprise

When the debugger is suspended, you can place the mouse cursor over
any variable in the editor to display its value. The value is displayed in a
small pop-up window called a tool tip. If you select text, you'll see the
value of the selected text.

Figure 8.4 Tool tip window
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Tool tips are disabled when the debugging session is ended or not

suspended.
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Debugging non-Java source

Thisis a feature of ~ You can use JBuilder to debug non-Java source code, including JSP, SQLJ

JBuilder Enterprise  and Legacy] code. You can debug both locally and remotely. To
accomplish this, JBuilder uses the mapping information that is saved in
the class file (see JSR-45). This allows you to debug as your normally
would—you can run and suspend your program, set and run to
breakpoints, step through code, and examine and change data values.

When your program is suspended, you can change the view of your code,
allowing you to view either the Java source code or the non-Java source
code. For example, if you're debugging a JSP and you're stopped on a
breakpoint, you can either view the Java source for that JSP or the JSP
itself.

To switch views, use the Smart Source button on the debugger toolbar. A
pop-up window shows the currently selected source view and the
available source views. When you select a source view that differs from
the current source view, the editor will repaint with the file associated
with the new source view. Source view state is kept per debugging
session, so changing the source view will change the file that is displayed
when the VM is suspended.

Note The default source view is the one JBuilder determines is best for the
current code.

When you switch source views, the current stack frame and the cursor
location will also switch. For example, if you're debugging a JSP, and
viewing the JSP code, you might have set the breakpoint on line 25.
However, if you switch to the Java source, the cursor might switch to line
75. This is because the analogous stack frames are not located on the same
lines of code in the two files.

Controlling program execution

The most important characteristic of a debugger is that it lets you control
the execution of your program. For example, you can control whether
your program executes a single line of code, an entire method, or an entire
program block. By manually controlling when the program should run
and when it should pause, you can quickly move over the sections that
you know work correctly and concentrate on the sections that are causing
problems.

Running and suspending your program

When your program is running in the debugger, you need to pause it in
order to examine data values. Pausing causes the debugger to suspend
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your program. You can then use the debugger to examine the state of your
program with respect to the program location.

When you are using the debugger, your program can be in one of two
possible states: running or suspended.

* Your program is running when the Pause button is available on the
debugger toolbar.

* Your program is suspended when you click the Pause icon. When your
program is suspended, you can examine data values. The stepping
buttons on the debugger toolbar become available.

To resume program execution, choose the Resume Program button on the
debugger toolbar. When the debugging session is ended, this button
becomes the Restart Program button and restarts the session.

While your program is suspended, you can modify code and resume
execution at any active stack frame. For more information, see “Modifying
code while debugging” on page 8-64.

Resetting the program

During debugging, you may need to reset the program from the
beginning. For example, you might need to reset the program if you step
past the location of a bug, or if variables or data structures become
corrupted with unwanted values.

To end the current program run, do one of the following:
¢ Choose Run | Reset Program.
¢ Click the Reset Program button on the debugger toolbar.

Resetting a program releases resources and clears all variable settings.
However, resetting a program does not delete any breakpoints or watches
that you have set, which makes it easy to resume the debugging session.

To restart the program, click the Restart Program button on the debugger
toolbar.

The execution point

When you're in a suspended debugging session, the line of code that is the
current execution point for a thread is highlighted in the editor with an
arrow in the left margin of the editor.

The execution point marks the current line of source code to be executed
by the debugger. When you pause the program’s execution in the
debugger, the current execution point for the selected thread is
highlighted. The execution point always shows the current line of code to
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be executed, whether you are going to step over, step into, or run your
program without stopping.

To find the current execution point, do one of the following:
¢ Choose Run | Show Execution Point.
¢ Click the Show Current Frame button on the debugger toolbar.

The editor displays the block of code in the area of the current execution
point. The execution point is marked by an arrow in the left margin of the
editor and that line of code is highlighted. Program execution resumes
from that point.

Figure 8.5 The execution point
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While debugging, you're free to open, close, and navigate through any file
in the editor. Because of this, it’s easy to lose track of the next program
statement to execute, or the location of the current program scope. To
quickly return to the execution point, choose Run | Show Execution Point
or click the Show Current Frame button on the debugger toolbar.

Setting the execution point

When the program is suspended, you can set the execution point for the
current stepping thread. This will change the execution point from its
current location. You may also want to set the execution point after you
use the Smart Swap button. (For more information about Smart Swap, see
“Modifying code while debugging” on page 8-64.)
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Note

This is a feature of
JBuilder SE and
Enterprise

To set the execution point for the current stepping thread,
1 Open the Threads, call stack and data view.

2 Select the stack frame where you want to resume operations, right-click
and choose Set Execution Point.

3 The editor displays source code in the area of the new execution point.
If this is the stepping thread, the execution point is highlighted in the
left margin of the editor with an arrow and the line of code is
highlighted. Program execution resumes from that point.

You can use the Set Execution Point button on the Debugger toolbar to set
the execution point. This button displays a pop-up window that lists the
stack frames of the stepping thread. You can choose the one you want.
Note that the current stack frame selection is dimmed. The stack frame
where program execution will resume is marked in the Threads, calls
stacks and data view with the stepping button. You can also use the Run |
Set Execution Point menu command to set a new stack frame for resume
operations.

Setting the execution point will not reset the value of any object variables
that have been modified in the call stacks.

Managing threads

To use the debugger to manage the threads in your program, you use both
the Threads, call stacks, and data view and the Synchronization monitors
view.

¢ The Threads, call stacks, and data view shows the current status of all
thread groups for the program. It also shows all method calls the
program has made, in the order they were called. This display allows
you to trace what calls were made to arrive at the current error. You can
also use this pane to return to the place where a method was called.

¢ The Synchronization monitors view shows all the synchronization
monitors used by all the threads in the debugged program, and their
current state.

Using the split pane

The default display of the Threads, call stacks, and data view is split into
two panes. The left pane can expand to show stack frames. The right pane
displays the content of the item selected on the left, showing anything
from a thread group to a variable. For example, if a thread is selected in
the left pane; the right pane shows the stack frames for that thread.
Alternatively, if a stack frame is selected in the left pane, the right pane
will show the variables available in that view.
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Figure 8.6  Threads, call stacks, and data view split pane
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Displaying only the current thread
To display the call stacks and data for the current thread only,

Display the Threads, call stacks, and data view.
2 Right-click an empty area of the view.

3 Choose Show Current Thread Only. All threads other than the current
one are removed from the view.

4 To display all threads again, right-click in an empty area of the view
and toggle Show Current Thread.

Displaying the top stack frame
To display the current thread’s top stack frame, click the Show Current
Frame button on the debugger toolbar.

Choosing the thread to step into
To choose the thread to step into,

1 In the Threads, call stacks, and data view, make sure all threads are
showing. (Right-click and make sure Show Current Thread Only is off.)

2 Select the thread you want to step into.

3 Right-click and choose Set Stepping Thread. The icon for the new
stepping thread changes to @ .

Keeping a thread suspended

After the debugger has been suspended, and you're ready to resume
execution, you can optionally keep a thread suspended. This allows you to
watch the behavior of the just the threads you want, without interference
from the others.

To resume program execution, choose the Resume Program button on the
debugger toolbar. When the debugging session is resumed, only the
threads not kept suspended will be resumed.

This can lead to a deadlocked situation.
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The ability to detect
deadlocked threads is a
feature of JBuilder
Enterprise

Note

To keep a thread suspended,
1 Start your program and pause the debugger with the Pause button.

2 In the Threads, call stacks, and data view, right-click the thread you
want to keep suspended.

3 Choose Keep Thread Suspended.
4 Click the Resume Program button.
5 The selected thread will not be resumed.

A suspended thread is indicated by the g icon.

Detecting deadlock states
Use the Synchronization monitors view to detect deadlocked threads. You
can use this view to see exactly what thread is waiting for what monitor.

In this view, each monitor shows the thread that owns it and the threads,
if any, that are waiting to get it. When a monitor is in a deadlocked state,
more than one thread is trying to get it. However, it cannot be released,
because the thread that is holding it is waiting for another monitor to be
released. The . (red) icon shows that a monitor is deadlocked.

When you expand each monitor in the view, you'll see all the threads that
are waiting for it, as well as the thread that owns it. Note that the icons in
this view just show whether that thread is the currently active one. Each
thread can be expanded to show its current stack, as it can in the Threads,
call stacks, and data view.

In the example below, both threads 1 and 2 have waiting threads. Threads
4,3, and 1 are waiting for thread 2; thread 2 is the owner—“monitor2” is
the name of the thread object. Thread 4 is the current stepping thread.

Figure 8.7  Synchronization monitors view
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Moving through code

The Run | Step Into and Run | Step Over commands offer the simplest way
of moving through your program code. While the two commands are very
similar, they each offer a different way to control code execution.

You can also use the Step Into ﬁ or Step Over I:I' buttons on the
debugger toolbar.
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The smallest increment by which you step through a program is a single
line of code. Multiple program statements on one line of text are treated as
a single line of code; you cannot individually debug multiple statements
contained on a single line of text. The easiest approach is to put each
statement on its own line. A single statement that is spread over several
lines of text is treated as a single line of code.

As you debug, you can step into some methods and step over others. If
you're confident that a method is working properly, you can step over
calls to that method, knowing that the method call will not cause an error.
If you aren’t sure that a method is well-behaved, step into the method and
check whether it is working properly. You should step over methods that
are in libraries provided by JBuilder or third party vendors. This will
considerably speed up your debugging cycle.

Stepping into a method call

The Run | Step Into command executes a single program statement at a
time. If Smart Step is on, classes in the Classes with tracing disabled view
that are marked as tracing disabled will not be stepped into. When Smart
Step is off, classes in the Classes with tracing disabled view are ignored, so
you’ll be able to step into all of these classes.

If the execution point is located on a call to a method, the Step Into
command steps into that method and places the execution point on the
method’s first statement. Subsequent Step Into commands will execute the
method’s code one line at a time.

If the execution point is located on the last statement of a method, Step
Into causes the debugger to return from the method, placing the execution
point on the line of code that follows the call to the method you are
returning from.

The term “single-stepping” refers to using Step Into to successively run
though the statements in your program code.

There are several ways to issue the Step Into command:
¢ Choose Run | Step Into.

* Press F7.

¢ Click the Step Into button on the debugger toolbar.

Stepping over a method call

The Run | Step Over command, like Run | Step Into, lets you execute
program statements one at a time. However, if you issue the Step Over
command when the execution point is located on a method call, the
debugger runs that method without stopping (instead of stepping into it),
then positions the execution point on the statement that follows the
method call.
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There are several ways to issue the Step Over command:
¢ Choose Run | Step Over.
* Press F8.

I:I' ¢ Click the Step Over button on the debugger toolbar.

Stepping out of a method

The Run | Step Out command lets you step out of a method to the calling
routine.

If Smart Step is on, classes in the Classes with tracing disabled view that
are marked as tracing disabled will not be stopped in.

There are two ways to issue the Step Out command:

* Choose Run | Step Out.

-k

g * Click the Step Out button on the debugger toolbar.

Using Smart Step

The Smart Step toggle allows you to determine if each step is “smart” or

not. To set this toggle, choose Enable Smart Step on the Debug page of the
Ifl" Runtime Properties dialog box. You can also click the Smart Step button

on the debugger toolbar to enable Smart Step for the current session.

When this feature is on, each step operation steps into the classes listed in
the Classes with tracing disabled view. For JBuilder SE and Enterprise,
stepping is also controlled by the Smart Step options on the Debug page of
the Runtime Properties dialog box.

¢ The Classes with tracing disabled view allows you to set what classes
won't be traced into. For JBuilder Personal, just three classes are
available in this view: java.lang.Object, java.lang.String and
java.lang.ClassLoader. You cannot add, modify, or delete items in the
view.

¢ For JBuilder SE and Enterprise, the Smart Step options on the Debug
page of the Runtime Properties dialog box control the stepping
behavior for the classes that are traced into. These options are:

e Skip synthetic methods

Skips synthetic methods when stepping into classes.
¢ Skip constructors

Skips constructors when stepping into classes.
¢ Skip static initializers

Skips static initializers when stepping into classes.
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* Warn if break in class with tracing disabled (This is a feature of all
JBuilder editions.)

Displays a warning message if there is a breakpoint in a class that
has tracing disabled. For more information, see “Breakpoints and
tracing disabled settings” on page 8-40.

When Smart Step is off, classes in the Classes with tracing disabled view,
along with Smart Step options, are ignored, so you'll be able to step into
all of these classes.

By default, when you start a debugging session, Smart Step is on.

* To turn it off for the current session, click the Smart Step button on the
debugger toolbar. To turn it off at the start of a debugging session, turn
off the Enable Smart Step option on the Debug page of the Runtime
Properties dialog box.

* The Smart Step button on the debugger toolbar dims to show that
Smart Step is off. To turn Smart Step back on again, click the button or
set the Enable Smart Step option on the Debug page of the Runtime
Properties dialog box.

Running to a breakpoint

Set breakpoints on lines of source code where you want the program
execution to pause during a run. Running to a breakpoint is similar to
running to a cursor position, in that the program runs without stopping
until it reaches a certain source code location.

You can have multiple breakpoints in your code. You can customize each
breakpoint so it pauses the program execution only when certain
conditions occur.

If you are debugging non-Java source and your program is paused on a
breakpoint, you can switch views. Press the Smart Source button on the
debugger toolbar, or choose Run | Smart Source. Choose the view of your
code that you want to see. The source is displayed in the editor, and the
cursor is placed on the current stack frame. Note that this will probably be
different line number than in the previous view. For example, if you're
debugging a JSP, you might be on line 120 in the Java source, but on line
55 in the JSP source (the non-Java source). For more information, see
“Debugging non-Java source” on page 8-27.

For more information about breakpoints, see “Using breakpoints” on
page 8-40.
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Running to the end of a method

The Run | Run To End Of Method command runs your application until it
reaches the end of the current method. This command is useful if you've
stepped into a method you meant to step over.

Running to the cursor location

You can run your program to a spot just before the suspected location of
the problem. At that point, check that all data values are correct. Then run
your program to another location, and check the values there.

To run to a specific program location,

1 In the editor, position the cursor on the line of code where you want to
begin (or resume) debugging.

2 Choose Run | Run To Cursor or right-click and choose Run To Cursor.

When you run to the cursor, your program executes without stopping

until the execution reaches the location marked by the cursor in the editor.

When the execution encounters the code marked by the cursor, the

debugger regains control, suspends your program, and places the

execution point on that line of code. For more information about the
execution point, see “The execution point” on page 8-28.

This command speeds up the debugging process, as it allows you to move
quickly through code that is error-free.

Viewing method calls

The Threads, call stacks, and data view shows all thread groups from your
program. For each thread, the sequence of method calls that brought your
program to its current state is displayed. Each stack frame expands to
show available data.

If your program was compiled with debugging information (the default),
this view also shows the arguments passed to a method call. Each method
is followed by a listing that details the parameters with which the call was
made. In addition, the view shows where each method resides. It lists the
line the method call is on, the class name, and the source name.

To view the source code and data state located at a particular method call,
click the method.

8-36 Building Applications with JBuilder



Locating a method call

Controlling program execution

You can locate the place in your source code where a method was called,
allowing you to backtrack into a debugging session.

To locate a method call, do one of the following;:

* (Click the method in the Threads, call stack and data pane. This takes
you to the editor, with the cursor placed on the line of code in the file

from which the method was called.

¢ Right-click in the editor and choose the Run To Cursor command.

Controlling which classes to trace into

To closely examine part of your program, you can tell the debugger to
only trace into the files you want to step through. This way, you can
concentrate on a known problem area, rather than manually stepping

through every line of code in the entire program. For example, you

usually don’t want to step through classes that are in the Sun library,

because you're not going to troubleshoot them; you usually only want to
inspect and troubleshoot your own classes.

To determine what classes are and aren’t going to be traced into,

¢ If you're in a debugging session, choose the Classes with tracing
disabled view. This shows all the classes not to trace into.
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¢ If you haven't started a debugging session, choose Run | View Classes
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Note

Note

Both the view and the dialog box operate in the same way.

In JBuilder Personal, three basic classes (java.lang.Object, java.lang.String
and java.lang.ClassLoader) are added to the view. You cannot add, modify
or delete items in the list; however, you can choose to step or not step into
those classes. See “Using Smart Step” on page 8-34 for more information.

You can enable or disable a class or package in the Classes with tracing
disabled view at any time. Simply right-click the class or package and
toggle the Step Into Class/Package option. When disabled (the default),
the class or package won't be traced into. When enabled, it will be stepped
into. Note that the icon changes for the two states:

* When tracing is enabled, the icon is: j; (Colored)
* When disabled, the icon is: j& (Gray)

When you disable tracing for a package, you are disabling tracing for all
classes in that package.

In JBuilder SE and Enterprise, you can remove a class or package from the
list by selecting it and pressing Delete, or by selecting it, right-clicking, and
choosing Remove Class/Package. To remove all classes and packages,
right-click in an empty area of the view and choose Remove AlL
Removing all classes and packages from the view automatically enables
tracing into every class that your program calls.

In JBuilder SE and Enterprise, you can add a class or a package to the list
by right-clicking in an empty area of the view and choosing Add Class Or
Package. The Select Class Or Package dialog appears, where you choose
the name of the class or package to disable tracing for.

In JBuilder SE and Enterprise, you can edit a class or a package in the list
by right-clicking a class or package in the view and choosing Edit Class/
Package. The Select Class Or Package dialog appears, where you choose
the name of the class or package to enable tracing for.

Changes take place immediately. You do not need to restart the
debugging session.

Classes in the Classes with tracing disabled view, with their enabled/
disabled state, are saved in the project file.

Once you've selected the classes you don’t want to trace into, use the
Smart Step button on the debugger toolbar to control the stepping. When
this feature is on, each step operation uses the classes listed in the Classes
with tracing disabled view and the Smart Step options selected on the
Debug page of the Runtime Configuration Properties dialog box:

¢ The Classes with tracing disabled view allows you to set which classes
won’t be traced into.

* The Smart Step options on the Debug page of the Runtime Properties
dialog box control the stepping behavior for the classes that are traced into.
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When Smart Step is off, classes in the Classes with tracing disabled view,
along with the Smart Step options, are ignored, so you'll be able to step
into all of these classes.

Tracing into classes with no source available

If you turn Smart Step off when you're using a class but don’t have its
source file available, a stub source file is generated and appears as you
trace through your code. The stub source file shows only the method
signatures for the class. To avoid seeing stub source, keep the class in the
Classes with tracing disabled view and leave Smart Step on.

Stub source files

If stub source is generated for files for which you have source available,
check the source path. The debugger looks in your source path for source
files. The source path is described in “Source path” on page 4-10. The . java
file being debugged has to exist in a branch that is the same as its package
name.

For example, if your source path contains one item:
c:\MyProjects\Test\src

and your .java file is in a package called mypackage, the debugger expects
the .java file to exist in the directory:

c:\MyProjects\Test\src\mypackage

The package name is appended to the source item name. If you have
multiple source items, the debugger will try to locate all of them using the
scheme outlined above. If the debugger can’t locate the source file, it
generates stub source.

A stub source file is displayed in the content pane. It contains a header
and method stubs.

Figure 8.8  Stub source file
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Breakpoints and tracing disabled settings

Setting a breakpoint in a class in the Classes with tracing disabled view
overrides tracing settings; you will pause in the class because you
explicitly instructed the debugger to go to that point.

A warning dialog box, the Stopped In Class With Tracing Disabled dialog
box, will be displayed if:

* Smart Step is on, and

¢ The Warn If Break In Class With Tracing Disabled option is on in the
Debug page of the Runtime Properties dialog box.

Figure 8.9  Stopped In Class With Tracing Disabled dialog box

0) Stopped in Class with Tracing x|

Hit breakpoint in class DebugTutorial.Frame1.
Tracing is disabled for this class.

[_] Show this dialog next time

In this situation, stepping after the breakpoint is hit will cause the
debugger to go out of that class. To stay in that class, turn Smart Step off,
then use the stepping buttons.

Using breakpoints

When your program execution encounters a breakpoint, the program is
suspended, and the debugger displays the line containing the breakpoint
in the editor. You can then use the debugger to view the state of your
program. Breakpoints are flexible in that they can be set before you begin
a program run or at any time that the debugger has control. By setting
breakpoints in potential problem areas of your source code, you can run
your program without pausing until the program’s execution reaches a
location you want to debug.

Breakpoints are displayed and manipulated in the Data and code
breakpoints view. The type of breakpoint and its status are displayed,
along with information specific to the breakpoint type, such as line
number, class name or method name. You can use the right-click menu to
enable and disable breakpoints, as well as add and remove them.
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Figure 8.10 Data and code breakpoints view
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Setting breakpoints

You can set line, exception, class, method, field, and cross-process
breakpoints in the debugger:

¢ A line breakpoint is set on a specific line of Java or non-Java source
code. The debugger stops on that line.

* An exception breakpoint causes the debugger to stop when the
specified exception is about to be thrown.

* A class breakpoint causes the debugger to stop when any method from
the specified class is called or when the specified class is instantiated.

* A method breakpoint causes the debugger to stop when the specified
method in the specified class is called.

¢ A field breakpoint causes the debugger to stop when the specified field
is about to be read or written to. A field is a Java variable that is defined
in a Java object.

® A cross-process breakpoint causes the debugger to stop when either
any method or the specified method in the specified class in a separate
process are stepped into.

Setting a line breakpoint

A line breakpoint causes the debugger to stop when it reaches that
particular line of code. Line breakpoints can be set in either Java or
non-Java source code. You can set a line breakpoint directly in the editor
or use the Add Line Breakpoint dialog box.

To set a line breakpoint in source code, click the left margin of the line you
want to set the breakpoint on. You can also press F5 when on a line of
source code to toggle a line breakpoint. When the debugger has focus,
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small blue dots + are displayed in the editor to the left of lines of
executable code, indicating that a breakpoint can be set on that line.

Breakpoints set on comment lines, declarations, or other non-executable
lines of code are invalid. Invalid breakpoints are indicated by &# in the
gutter of the editor when you run your program.

To set a line breakpoint using the Add Line Breakpoint dialog box, do one
of the following;:

¢ Before or during a debugging session, select Run | Add Breakpoint and
choose Add Line Breakpoint.

¢ When you're in a debugging session, click the down-facing arrow to the
right of the Add Breakpoint button on the debugger toolbar and choose
Add Line Breakpoint.

¢ When you're in a debugging session, right-click an empty area of the
Data and code breakpoints view and choose Add Line Breakpoint.

The Add Line Breakpoint dialog box is displayed.

€D Add Line Breakpoint P =]

Line breakpoint

(® Class name: babug’rut,urial .Framel

(_ File name:

Line number: 214
Actions

[v] Stop execution

[_] Loy message

Congition: |

Pass count: |1

[[ok || cancel || hew |

To set a line breakpoint, choose the following options:

1 If you're setting a breakpoint in a Java .class file, use the Class Name
field. If the breakpoint is in a file that is not a .class file, use the File
Name field.

o If the file is a .class file, either enter the name or choose the ellipsis
(...) button to browse to a .class file.

e If the file is not a .class file, choose the ellipsis (...) button to browse
to the file.
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In the Line Number field, enter the number of the line to set the
breakpoint on.

Choose the Actions for the breakpoint. The debugger can stop
execution at the breakpoint, display a message, or evaluate an
expression. For more information, see “Setting breakpoint actions” on
page 8-51. (Actions are a feature of JBuilder SE and Enterprise.)

In the Condition field, set the breakpoint condition, if one exists, for this
breakpoint. For more information, see “Creating conditional
breakpoints” on page 8-52.

In the Pass Count field, set the number of times this breakpoint must be
passed in order for the breakpoint to be activated. For more
information, see “Using pass count breakpoints” on page 8-53.

Click OK to close the dialog box.

If the breakpoint is valid (set on an executable line of code), the line on
which the breakpoint is set becomes highlighted, and a red circle icon
with a checkmark appears in the left margin of the breakpointed line.

Setting an exception breakpoint

An exception breakpoint causes the debugger to stop when the specified
exception is about to be thrown. The debugger can stop on caught and/or
uncaught exceptions. To set an exception breakpoint, use the Add
Exception Breakpoint dialog box.

To open the Add Exception Breakpoint dialog box, do one of the
following:

Before or during a debugging session, select Run | Add Breakpoint and
choose Add Exception Breakpoint.

When you're in a debugging session, click the down-facing arrow to the
right of the Add Breakpoint button on the debugger toolbar and choose
Add Exception Breakpoint.

When you're in a debugging session, right-click an empty area of the
Data and code breakpoints view and choose Add Exception
Breakpoint.
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The Add Exception Breakpoint dialog box is displayed.

(D) add Exception Breakpoint: i x|
Exception breakpoint

Class name: |

[v] Caught  [_] Uncaught

Actions
[¥] Stop execution

[C] Log message

Condition: ‘

Pass count: |1

| OK || Cancel H Help ‘

To set an exception breakpoint,

1 Enter the name of the exception class file on which the debugger will
stop in the Class Name field. You can either enter the name or choose
the ellipsis (...) button to browse to a .class file.

2 Choose when the debugger should stop:

* Select the Caught option to force the debugger to stop when the
exception is caught.

¢ Select the Uncaught option to force the debugger to stop when the
exception is not caught.

You can also choose both Caught and Uncaught to force the debugger
to stop in both cases.

3 Choose the Actions for the debugger. The debugger can stop execution
at the breakpoint, display a message, or evaluate an expression. For
more information, see “Setting breakpoint actions” on page 8-51.
(Actions are a feature of JBuilder SE and Enterprise.)

4 1In the Condition field, set the condition, if one exists, for this
breakpoint. For more information, see “Creating conditional
breakpoints” on page 8-52.

5 In the Pass Count field, set the number of times this breakpoint must be
passed in order for the breakpoint to be activated. For more
information, see “Using pass count breakpoints” on page 8-53.

6 Click OK to close the dialog box.
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Setting a class breakpoint

A class breakpoint causes the debugger to stop when any method from
the specified class is called or when the specified class is instantiated. To
set a class breakpoint, use the Add Class Breakpoint dialog box.

To open the Add Class Breakpoint dialog box, do one of the following:

Before or during a debugging session, select Run | Add Breakpoint and
choose Add Class Breakpoint.

When you're in a debugging session, click the down-facing arrow to the
right of the Add Breakpoint button on the debugger toolbar and choose
Add Class Breakpoint.

When you're in a debugging session, right-click an empty area of the
Data and code breakpoints view and choose Add Class Breakpoint.

The Add Class Breakpoint dialog box is displayed.

D) Add Class Breakpoink x|
Class breakpoint
Class name:
Actions
[v] Stop execution
[_] Loy message
Congition: |
Pass count: |1
[[ok || cancel || hew |

To set a class breakpoint,

1

Enter the name of the class file you want the debugger to stop on in the
Class Name field. You can either enter the name or choose the ellipsis
(...) button to browse to a .class file.

Choose the Actions for the debugger. The debugger can stop execution
at the breakpoint, display a message, or evaluate an expression. For
more information, see “Setting breakpoint actions” on page 8-51.
(Actions are a feature of JBuilder SE and Enterprise.)

In the Condition field, set the condition, if one exists, for this
breakpoint. For more information, see “Creating conditional
breakpoints” on page 8-52.

In the Pass Count field, set the number of times this breakpoint must be
passed in order for the breakpoint to be activated. For more
information, see “Using pass count breakpoints” on page 8-53.

Click OK to close the dialog box.
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Method breakpoints are
features of JBuilder SE
and Enterprise

Setting a method breakpoint

A method breakpoint causes the debugger to stop when the specified
method in the specified class is called. To set a method breakpoint, use the
Add Method Breakpoint dialog box.

To open the Add Method Breakpoint dialog box, do one of the following:

¢ Before or during a debugging session, select Run | Add Breakpoint and

choose Add Method Breakpoint.

¢ When you're in a debugging session, click the down-facing arrow to the

right of the Add Breakpoint button on the debugger toolbar and choose
Add Method Breakpoint.

When you're in a debugging session, right-click an empty area of the
Data and code breakpoints view and choose Add Method Breakpoint.

The Add Method Breakpoint dialog box is displayed.

(D) Add Method Breakpoint x|
Method breakpoint
Class name: h)abug’Tut,Urial . Framel
Method name: [agervaiues =
Method arg [iavalang Doub e, java lang.Double |
Actions
[v] Stop execution
[_] Loy message

Congition: |

Pass count: |1

[ok || cancel || hew |

To set a method breakpoint,

1

Enter the name of the class that contains the method you want the
debugger to stop on in the Class Name field. You can either enter the
name or choose the ellipsis (...) button to browse to a .class file.

In the Method field, enter the name of the method you want the
debugger to stop on. Click the Method button to browse to the method
you want.

In the Method Arguments field, enter a comma-delimited list of
method arguments. This causes the debugger to stop only when the
method name and argument list match. This is useful for overloaded
methods. If you used the browser to add the method, method
arguments are automatically filled in. If you don’t specify any
arguments, the debugger stops at all methods with the specified
method name.
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4 Choose the Actions for the debugger. The debugger can stop execution
at the breakpoint, display a message, or evaluate an expression. For
more information, see “Setting breakpoint actions” on page 8-51.
(Actions are a feature of JBuilder SE and Enterprise.)

5 In the Condition field, set the condition, if one exists, for this
breakpoint. For more information, see “Creating conditional
breakpoints” on page 8-52.

6 In the Pass Count field, set the number of times this breakpoint must be
passed in order for the breakpoint to be activated. For more
information, see “Using pass count breakpoints” on page 8-53.

7 Click OK to close the dialog box.

Setting a field breakpoint

A field breakpoint causes the debugger to stop when the specified field is
about to be read or written to, depending on your choices. A field is a Java
variable that is defined in a Java object. In the following example:

class Test {
private int x;
private Object y;
}

Test myTest = new Test();
myTest is a variable. The Java variables x and y are fields.

To add a field breakpoint, right-click a field variable in the Threads, call
stacks, and data view and choose Add Field Breakpoint. The breakpoint is
automatically added to the Data and code breakpoints view. A field
breakpoint is indicated with £ .

To control whether the debugger breaks on a read or a write action, open
the Data and code breakpoints view. Right-click the field breakpoint you

just set. By default, the Break On Read and Break On Write commands in
the context menu are enabled, meaning that the debugger will stop when
the specified field is about to be read or written to. You can turn off one or
both of these options, allowing the debugger to continue, instead of stop,

when the field is about to be read or written to.

Setting a cross-process breakpoint

A cross-process breakpoint causes the debugger to stop when you step
into any method or the specified method in the specified class in a
separate process. This allows you to step into a server process from a
client process, rather than having to set breakpoints on the client side and
on the server side. You will usually set a line breakpoint on the client side
and a cross-process breakpoint on the server side. For a tutorial that walks
through cross-process stepping, see Chapter 19, “Tutorial: Remote
debugging.”
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To activate a cross-process breakpoint set on a server process,
1 Start the server process on the remote computer in debug mode.

2 On the client computer, from within JBuilder, attach to the server
already running on the remote computer.

3 Set a line breakpoint in the client code and start debugging the client.
At the breakpoint, step into the server code. Do not use Step Over—
stepping over will not stop at the cross-process breakpoint.

Note You can use cross-process breakpoints to debug locally, for example a
client/server application running on one computer.

To set a cross-process breakpoint, use the Add Cross-Process Breakpoint
dialog box. To open the Add Cross-Process Breakpoint dialog box, do one
of the following;:

¢ Before or during a debugging session, select Run | Add Breakpoint and
choose Add Cross-Process Breakpoint.

e When you're in a debugging session, click the down-facing arrow to the
+ right of the Add Breakpoint button on the debugger toolbar and choose
Add Cross-Process Breakpoint.

e When you're in a debugging session, right-click an empty area of the
Data and code breakpoints view and choose Add Cross-Process
Breakpoint.

The Add Cross-Process Breakpoint dialog box is displayed.

(D) add Cross-Process Breakpoint: x|

Cross-process breakpoint

Class name: ‘
Method name: | |

Methad arg [ |

Actions
[v] Stop execution

[C] Loy message

Congition; |

Pass count: |1

[[on || cancel || e |

For a tutorial that explains cross-process stepping, see Chapter 19,
“Tutorial: Remote debugging.”
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To set a cross-process breakpoint,

1

Enter the name of the server-side class that contains the method you

want the debugger to stop on in the Class Name field. You can either
enter the name or choose the ellipsis (...) button to browse to a .class

file.

In the Method field, enter the name of the method you want the
debugger to stop on. Use the ellipsis (...) button to display the Select
Method dialog box where you can browse through the methods
available in the selected class.

D) select Method :- x|
<init>
getDate()

[[ok || cancel || e |

The method name is not required. If you do not specify the method
name, the debugger stops at all method calls in the specified class.

You cannot select a method if the selected class contains syntax or
compiler errors.

In the Method Arguments field, enter a comma-delimited list of
method arguments. This causes the debugger to stop when the method
name and argument list match. This is useful for overloaded methods.

¢ If you don’t specify any arguments, the debugger stops at all
methods with the specified method name.

¢ If you choose a method name from the Select Method dialog box, the
Methods Argument field is automatically filled in.

Choose the Actions for the debugger. The debugger can stop execution
at the breakpoint, display a message, or evaluate an expression. For
more information, see “Setting breakpoint actions” on page 8-51.
(Actions are a feature of JBuilder SE and Enterprise.)

In the Condition field, set the condition, if one exists, for this
breakpoint. For more information, see “Creating conditional
breakpoints” on page 8-52.

In the Pass Count field, set the number of times this breakpoint must be
passed in order for the breakpoint to be activated. For more
information, see “Using pass count breakpoints” on page 8-53.

Click OK to close the dialog box.
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8 Set a line breakpoint in the client on the method that calls the
cross-process breakpoint.

9 Click the Step Into button on the debugger toolbar to step into the
server-side breakpointed method. (If you use Step Over, the debugger
will not stop.)

Setting breakpoint properties

Once you've created a breakpoint, you can set or change its properties. To
set breakpoint properties,

1 Open the Data and code breakpoints view.

2 Choose the breakpoint you want to set properties for. Right-click and
choose Breakpoint Properties.

The Breakpoint Properties dialog box is displayed.

Note The Breakpoint Properties dialog box contains the same options as the
dialog box you used to create the breakpoint.

3 You can change the following properties:
¢ Actions

The actions to be performed when the breakpoint is hit. The
debugger can stop execution at the breakpoint, display a message or
evaluate an expression. For more information, see “Setting
breakpoint actions” on page 8-51.

¢ Condition

The condition, if one exists, for this breakpoint. For more
information, see “Creating conditional breakpoints” on page 8-52.

e Pass Count

The number of times this breakpoint must be passed in order for the
breakpoint to be activated. For more information, see “Using pass
count breakpoints” on page 8-53.

To display the Breakpoint Properties dialog box in read-only mode,
position the mouse in the gutter next to the breakpointed line. Press Ctl
plus the right mouse button. The core properties for the breakpoint are
displayed, but they are read-only. You can edit the Actions, Conditions
and Pass Count fields.
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Setting breakpoint actions

Thisis a feature of ~ You can select one more actions to be performed when a breakpoint
JBuilder SEand  occurs. The debugger can:
Enterprise

* Stop program execution and display a message in the debugger status
bar (the default).

¢ Log a message in the Console output, input, and errors view.

¢ Evaluate an expression and log the results.

Actions are defined in the middle area of the Breakpoints dialog box.

Figure 8.11 Breakpoint actions

Actions
[v] Stop execution

[JJ Log message

Stopping program execution

To stop program execution when the specified breakpoint is hit, choose
the Stop Execution option. If you stop program execution, the debugger
will stop at the specified breakpoint, display a status message on the
debugger toolbar, and display the breakpoint in the Data and code
breakpoints window.

The exact message displayed in the status bar depends on the type of
breakpoint. The following example shows the status bar message for a line
breakpoint.

Figure 8.12 Breakpoint status bar message

-

my W EF T a b8 E- - @' + o M= Stopped at breakpoint in class DebugTutorial.Framed, at line 213

2/l Applicationt

B

Logging a message

To log a message to the Console output, input and errors view when the
breakpoint is hit, choose the Log Message option and enter a message in
the Evaluate Expression box. When the debugger reaches the selected
breakpoint, a message will be logged to the view. If the Stop Execution
option is also selected the program will stop. Otherwise, it will continue to
run.

Logging a message with a printin statement

You can use println statements to log output messages. The following
example shows a message in the Code and data breakpoints view that was
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logged with the statement - System.out.println("Breakpoint reached"). The
statement was entered in the Evaluate Expression input box and the Log
Message option was checked.

Hit breakpoint in class DebugTutorial.Framel, at line Z13 .
Log Expression: System.out.printlni“Breakpoint reached™) ‘
EBreakpoint reached

T 0N
| EF T 5 4|6 bE- - o' - & PE Stopped at breakpaintin ...

2t/I5* Application1 B

Logging a message with expression evaluation

You can also use expression evaluation, instead of println statements, to
log messages while debugging. To do this, enter an expression in the
Evaluate Expression input field. The debugger will evaluate this
expression when the breakpoint is hit and write the results of the
evaluation to the Console output, input, and errors view. The expression
can be any valid Java language statement.

This option is available only if you select the Log Message option. Note
that you can choose to stop program execution when an expression is
evaluated, by choosing the Stop Execution option.

The following example shows the results of an expression valueOneText.
The expression was entered in the Evaluate Expression field, with the Log
Message option checked.

@ Hit hreakpoint in class DebugTutorial.Framel, at line 213 iz

@ Log Expression: wvalueOneText = "45"

] A
o B 7| [ ¥

o B A B - - | ¢* - wo = Stopped at breakpoint ...

o E
32/l Applicationt =8

The Only Log Message option allows you to log only the results of this
expression, so that the log is not cluttered with other information.

Creating conditional breakpoints

When a breakpoint is first set, by default it suspends the program
execution each time the breakpoint is encountered. However, the
Breakpoint Properties dialog box allows you to customize breakpoints so
that they are activated only in certain conditions.

By entering a boolean expression in the Condition field, you can make a
breakpoint conditional—program execution will stop at this breakpoint
only if the condition evaluates to true. You can also base a breakpoint on a
pass count, specified in the Pass Count field. This field is useful for
debugging loops. Program execution stops at the breakpoint after it passes
the loop the specified number of times.

Conditions are defined at the bottom of the Breakpoints dialog box.
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Figure 8.13 Conditional breakpoints

Condition: |

Pass count: |1

Setting the breakpoint condition

The Condition edit box in the Breakpoint Properties dialog box lets you
enter an expression that is evaluated each time the breakpoint is
encountered during the program execution.

e If the condition evaluates to true, the debugger stops at the breakpoint
location if the Stop Execution option is on.

e If the condition evaluates to false, the debugger doesn’t stop at the
breakpoint location.

Conditional breakpoints let you see how your program behaves when a
variable falls into a certain range or what happens when a particular flag
is set.

For example, suppose you want a breakpoint to suspend execution on a
line of code only when the variable nediunCount is greater than 10. To do so,

1 Setabreakpoint on a line of code, by clicking to the left of the line in the
editor.

2 Right-click and choose Breakpoint Properties.

3 Enter the following expression into the Condition edit box, and click
OK:

mediumCount > 10

You can enter any valid Java language expression into the Condition edit
box, but all symbols in the expression must be accessible from the
breakpoint’s location.

Using pass count breakpoints

The Pass Count condition in the Breakpoint Properties dialog box
specifies the number of times that a breakpoint must be passed in order
for the breakpoint to be activated. The debugger suspends the program
the nth time that the breakpoint is encountered during the program run.
The default value of n is 1.

Pass counts are useful when you think that a loop is failing on the nth
iteration. When pass counts are used with boolean conditions, program
execution is suspended the nth time the condition is true.
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Warning

Disabling and enabling breakpoints

Disabling a breakpoint hides it from the current program run. When you
disable a breakpoint, all the breakpoint settings remain defined, but the
breakpoint is hidden from the execution of your program—your program
will not stop on a disabled breakpoint. Disabling a breakpoint is useful if
you have defined a conditional breakpoint that you don’t need to use now
but might need to use at a later time:

¢ To disable a single breakpoint, right-click it in the Data and code
breakpoints view. Choose Enable Breakpoint to toggle the command
and disable the breakpoint. When this toggle is off, the breakpoint is
disabled and will not be stopped at. When it is on, the breakpoint is
enabled and will be stopped at. Breakpoints are enabled by default.

¢ To disable or enable all breakpoints set for a debugging session, open
the Data and code breakpoints view. Right-click an empty area of the
view and choose Disable All or Enable All.

You can also disable breakpoints for a runtime configuration. If two or
more runtime configurations are defined for the current project, the menu
command Disable For Configuration will be available when you
right-click a breakpoint. You choose the configuration(s) to disable this
breakpoint for. When you debug using the specified configuration, the
selected breakpoint will be disabled.

Deleting breakpoints

When you no longer need to examine the code at a breakpoint location,
you can delete the breakpoint from the debugging session. You can delete
a line breakpoint in the editor. Delete other types of breakpoints with the
Data and code breakpoints view.

Note that you cannot delete the default breakpoint, all uncaught
exceptions. You can, however, disable it.

Use any of the following methods to delete breakpoints:

¢ In the editor, place the cursor in the line containing the breakpoint,
press F5 or right-click and choose Toggle Breakpoint.

¢ From the Data and code breakpoints view, highlight the breakpoint you
want removed, right-click, and choose Remove Breakpoint or press Delete.

¢ To delete all breakpoints set for a debugging session, open the Data and
code breakpoints view. Right-click an empty area of the view and
choose Remove All

* Select a group of breakpoints in the Data and code breakpoints view
and press Delete.

The breakpoint delete commands are not reversible.
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Locating line breakpoints

If a line breakpoint isn’t displayed in the editor, you can use the Data and
code breakpoints view to quickly find the breakpoint’s location in your
source code.

To locate a line breakpoint,
1 In the Data and code breakpoints view, select a line breakpoint.

2 Right-click, and select Go To Breakpoint. You can also double-click the
selected breakpoint.

The editor shows the breakpoint’s location.

Examining program data values

Even though you can discover many interesting things about your
program by running and stepping through it, you usually need to
examine the values of program variables to uncover bugs. For example,
it’s helpful to know the value of the index variable as you step though a
for loop, or the values of the parameters passed in a method call.

When you pause your program while debugging, you can examine the
values of instance variables, local variables, properties, method
parameters, and array items.

Data evaluation occurs at the level of expressions. An expression consists
of constants, variables, and values in data structures, possibly combined
with language operators. In fact, almost anything you use on the right side
of an assignment operator can be used as a debugging expression.

JBuilder has several features enabling you to view the state of your
program, which are described in the table below.

Table 8.24  Debugger features

Feature Enables
Loaded classes and Viewing classes currently loaded by the program, and the
static data view static data, if any, for those classes.

Threads, call stack and Viewing the thread groups in your program. Each thread

data view group expands to show its threads and contains a stack
frame trace representing the current method call
sequence. Each stack frame can expand to show data
elements that are in scope.

Data watches view Viewing the current values of variables that you want to
track. A watch evaluates an expression according to the
current context. If you move to a new context, the
expression is re-evaluated for the new context. If it is no
longer in scope, it cannot be evaluated.
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Table 8.24  Debugger features (continued)

Feature Enables

Evaluate/Modify Evaluating expressions, method calls, and variables.
dialog box

ExpressionInsight Viewing the values of expressions.

How variables are displayed in the debugger

Variables can have different scope—there are static, or class variables,
local variables, and member variables. A variable can hold a single value,
such as a scalar (a single number), or multiple values, such as an array.

Static variable display

Static variables are displayed in the Loaded classes and static data view.
When you expand the tree of loaded classes, all static variables defined for
a class and their values are displayed. You can use the context menu to set
watches on these variables, change values of primitive data types, or
toggle the base display value.

Figure 8.14 Loaded classes and static data view

@ (28] DebugTutarial (4) -~
@ @ DebugTutarial Application
@ @ DebugTutarial Frame
@ @ javaxswing.JFrame
@ @ java.awtFrame
@ 01 javax.swing WindowConstants
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%] DO_NOTHING_ON_CLOSE: int= 0 Sta?itécbles
#] HIDE_OMN_CLOSE: int=1 =

Local and member variable display

Local and member variables are displayed in the Threads, call stacks, and
data view. When you expand a thread group, a stack frame trace
representing the current method call sequence is displayed. To display
member variables, when you are in the class itself, expand the this object.
When you expand that node, you see all of the variables that are members
of that class and the instantiation that you are working through.
Grayed-out elements are inherited.

You can then use the context menu to set watches on these variables, and,
if the variable is an array, create an array watch and determine how many
array elements will display in the view. You can also create a watch for the
this object.
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Figure 8.15 Threads, call stacks, and data view
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Note

This is a feature of
JBuilder SE and
Enterprise

The split window is a feature of JBuilder SE and Enterprise.

Changing data values

You can use the Data watches view, the Threads, call stacks, and data
view, and the Loaded classes and static data view to examine and modify
data values for variables.

You can directly edit the value of a string or any primitive data type,
including numbers and booleans, by right-clicking and choosing Change
Value. (This is a feature of JBuilder SE and Enterprise.)

Changing variable values
To change the value of a variable,

Select the variable whose value you want to modify.
2 Right-click and choose Change Value.

The Change Value dialog box is displayed.

(@ change value 8 ]

Enter new expression of type char:

[

[ok || cancel || hew |

3 Enter the new value. The new value must match the type of the existing
value. The dialog box instructions state what type of value is expected.
If the type doesn’t match, the value will not be changed. A String
constant must be surrounded by opening and closing ” characters; a
char constant value must be surrounded by opening and closing
characters.

4 Click OK.

To change the display base of a numeric variable, right-click and choose
Show Hex/Decimal Value. This command is a toggle—if the value is
displayed in hex, it will display in decimal and vice versa.
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Note In these dialog boxes, the previous selection is remembered and
preserved. For example, when a node is redrawn, a breakpoint hit or a
stepping button clicked, the value in the dialog box remains the same.

Changing object/primitive variables
Thisis a feature of ~ Object/primitive variables can be cut, copied, and pasted into other
JBuilder SEand  objects/primitives by using the Cut, Copy, and Paste commands on the
Enterprise  context menus. If an object is pasted into another variable, both object
variables will point to the same object. (The Cut, Copy, and Paste
commands are features of JBuilder SE and Enterprise.)

Changing variable array values

You can change the value of an array element by right-clicking on the
element you want to change and choosing Change Value. See “Changing
data values” on page 8-57 for more information.

You can also change how the array is displayed. You can view the details
of the array by expanding it. However, there might be so many items
displayed that you'll have to scroll in the view to see all the values. For
easier viewing, you can decrease or increase the number of items shown
with the Adjust Range dialog box. By default, only the first 50 elements of
an array are displayed.

To reduce the number of array elements displayed,

1 Right-click the array (the item in the view preceded by ¢ ) and choose
Adjust Display Range.

2 The Adjust Range dialog box is displayed.

Adjust Range 5:; x|

New range {e.g., 0-20):
(-4 |

3 Enter the number of array elements you want to see.
4 Click OK.

You can also hide or display a null value in an array variable. This is
useful when debugging a hash-map object. To enable this feature,
right-click an array of type Object and choose Show /Hide Null Value.
(This is a feature of JBuilder SE and Enterprise.)

Note In this dialog box, the previous selection is remembered and preserved.
For example, when a node is redrawn, a breakpoint hit or a stepping
button clicked, the value in the dialog box remains the same.
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Watching expressions

Watches enable you to monitor the changing values of variables or
expressions during your program run. After you enter a watch expression,
the Data watches view displays the current value of the expression. As
you step through your program, watch expressions will be evaluated
when they are in scope.

Watch expressions that return an object or array value can be expanded to
show the data elements that are in scope. For example, if you set a watch
on a this object, or on a single object, the watch can be expanded.
However, if you set a watch on a primitive value, the watch can’t be
expanded since it’s a single item. The grayed-out items in the expanded
view are inherited.

Figure 8.16 Data watches view
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You can set two types of watches:

e Variable watches

* Object watches

Variable watches
There are two types of variable watches:

¢ Named variable watches

* Scoped variable watches

Named variable watches

A named variable watch is added on a name—as you move around in
your code, whatever variable has the name you selected in the current
context will be the one evaluated for the watch. If no variable has the
name you select, the debugger will display the following message in the
Data watches view:

variable name = <is not in scope>
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To add a named watch, use the Add Watch dialog box. To display this
dialog box,

¢ Choose Run | Add Watch. Enter the expression to watch in the
Expression field. You can optionally enter a description in the
Description field.

¢ In the editor, select the expression you want to monitor. Then
right-click, and choose Add Watch. The expression is automatically
entered in the Add Watch dialog box. You can optionally enter a
description in the Description field.

Scoped variable watches
Thisis a feature of A scoped variable watch watches the variable in the scope (or context) in
JBuilder SEand ~ which you created the watch. As you move around in code, only the
Enterprise  specific variable’s value will be displayed. Scoped variable watches are
features of JBuilder SE and Enterprise.

If the scoped variable watch expression is not in scope, the debugger will
display the following message:

variable name = <is not in scope>
When the expression is in scope, the debugger will display its value.

To add a scoped variable watch, choose the variable you want to watch
from the Threads, calls stacks, and data view. Then, right-click. The menu
allows you to add a scoped watch for the selected type of variable,
including:

¢ Field—A Java variable defined in a Java object.

e Static field—A Java variable defined as static (a class variable).

* Local variable—A variable that is local to a method or constructor.
¢ ‘this’ object—The class instantiation you are working through.

e Array—A collection of identical objects.

¢ Array component—An individual array element.

¢ String—A Java String type.
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The following table shows how some of these types of watches are
displayed in the Data watches view:

Table 8.25 Types of scoped variable watches

Watch types Display Description
Field watch 13| 'addResult'DebugTutorial.Framel.this.addResult: The field being watched,
double=68.0 addresult, is a primitive type.

Local variable
watch ”
Object watch Q?

this watch ..?

Array watch

il

Itisin DebugTutorial .Framel. Its
value is 68.0.

"valueOneDouble"valueOneDouble: The local variable being

java.lang.double={java.lang.Double@354} watched is valueOneDouble. Itis
defined as a Double object.

"DebugTutorial.Framel"<reference>DebugTutorial.Framel=  The object being watched is

{DebugTutorial.Framel@353} DebugTutorial.Framel. The
object expands to show data
members.

"this" this:{DebugTutorial.Framel@353} The current instantiation of

DebugTutorial.Framel. The
object expands to show data
members for the current
instantiation.

"valueOneText "<reference>char[]=char[2] The array being watched is
called valueOneText. It contains
two array elements.

Array component ﬁ "[0] = '3" The first element of the array
watch valueOneText . It contains the
value ‘3.
Object watches

This is a feature of
JBuilder SE and
Enterprise

An object watch watches a specific Java object.
To add an object watch,

1 Choose the object you want to watch. You can choose an object in the
Data watches view, the Threads, calls stacks, and data view, or the
Loaded classes and static data view.

2 Right-click and choose Create Object Watch.

A this object watch watches the current instantiation of the selected object.

Editing a watch

To edit a watch expression, select the expression in the Data watches view,
then right-click. Choose Change Watch.

* To change the watch name, enter the new name in the Expression field.

¢ To change the watch description, enter the new name in the Description
field.
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Deleting a watch

To delete a watch expression, select the expression in the Data watches
view, then select Remove Watch or press Delete. You can delete all watches
by right-clicking in an empty area of the Data watches view and choosing
Remove All

Caution The Remove All command cannot be reversed.

Evaluating and modifying expressions

You can evaluate expressions, change the values of data items, and
evaluate method calls with the Evaluate/Modify dialog box (Run |
Evaluate/Modify). This can be useful if you think you’ve found the
solution to a bug, and you want to try the correction before exiting the
debugger, changing the source code, and recompiling the program.
Codelnsight and syntax highlighting display when you enter an
expression into the Expression field.

To open the Evaluate/Modify dialog box, choose Run | Evaluate/Modify.

Evaluating expressions

To evaluate an expression, enter the expression in the Expression field. If
the expression is already selected in the editor, it is automatically entered
into the Expression field. Then, click the Evaluate button. You can use this
dialog box to evaluate any valid language expression, except expressions
that are outside the current scope. If the result is an object, note that the
contents of the object are displayed.

Figure 8.17 Expression evaluation in the Evaluate/Modify dialog box

(D Evaluate/Modify :.. x|

Expression:

walueOneText ﬂ

Result:

© # ualueOneText: javalang String = 45"
e @ java.lang. String
count: int= 2
hash: int=10
offset: int=10
@ {8 value: char]l = char(Z]

New Value:

[ Evamate || mouty || ciose || Hew |

Evaluating method calls
Thisis a feature of ~ The results of a method call can also be evaluated. To evaluate a method
JBuilder SEand  call, enter the method and its parameters in the Expression field of the
Enterprise  Evaluate/Modify dialog box. Click Evaluate.

8-62 Building Applications with JBuilder



This is a feature of
JBuilder SE and
Enterprise

Note

Examining program data values

In this example, the method return value evaluated to true.

Figure 8.18 Method evaluation in the Evaluate/Modify dialog box

(@ Evaluate,/Modify x|

Expression:
oddEven (valuelneDouble) ﬂ

Result:

oddEven(valueOneDouble) = true

Modifying the values of variables

You can change the values of variables during the course of a debugging
session to test different error hypotheses and see how a section of code
behaves under different circumstances.

When you modify the value of a variable through the debugger, the
modification is effective for that specific program run only—the changes
you make through the Evaluate/Modify dialog box do not affect your
program source code or the compiled program. To make your change
permanent, you must modify your program source code in the editor,
then recompile your program.

To modify the value of a variable, enter:
variable = <new value>

in the Expression edit box. The debugger will display the results in the
Result display box. Note that the result must evaluate to a result that is
type compatible with the variable.

Both the Expression and New Value fields support Codelnsight.
You can also modify the value of a variable using these steps:

1 Open the Evaluate/Modify dialog box, then enter the name of the
variable you want to modify in the Expression edit box.

2 Click Evaluate to evaluate the variable.

3 Enter a value into the New Value edit box (or select a value from the
drop-down list), then click Modify to update the variable.

The expression in the Expression input box or the new value in the New
Value box needs to evaluate to a result that is type-compatible with the
variable you want to assign it to. In general, if the assignment would cause
a compile-time or runtime error, it’s not a legal modification value.
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For example, assume that valueOneText is a String object. If you enter:
valueOneText=34

in the Expression input field, the following message, indicating a type
mismatch, would be displayed in the Results field:

incompatible types; found int; required java.lang.String
You would need to enter:
valueOneDouble="34"

in the Expression input field in order for the expression to be set to the
new value.

Modifying code while debugging

This is a feature of
JBuilder Enterprise

éﬂ'

éﬂ

Important

The debugger allows you to make changes in source code while
debugging. You can either update all class files in your project, or update
individual ones.

Updating all class files

When files are modified while debugging, the Smart Swap button on the
debugger toolbar is available. When you click this button, all modified
files in your project are compiled and updated. With Smart Swap, you can
test your code, make changes, and continue debugging in the same
debugger session, from the current execution point.

To use Smart Swap,

1 Open the source code for the file(s) you want to modify.
2 Change the source code.

3 Click the Smart Swap button or choose Run | Smart Swap.

Smart Swap compiles all modified files in the project. You will continue
debugging in the same debugging session.

If the Target VM for your project (Project Properties | Build | Java) is set to
All Java SDKs, Smart Swap may not work properly. The All Java SDKs
Target VM option generates class files that can be loaded by any VM. This
class file, however, will include code that instructs the class loader to
verify all classes that are referenced in this class. If the referenced classes
have not been loaded yet, the class loader will load the class file in its
cache. Smart Swap cannot access this cache to update it. Consequently,
when you are debugging and make a change to a class file that has not yet
been loaded, the debugger will not be able to see the changes that you
have made. To work around this, add the following VM parameter to the
VM Parameters field on the Run page of the Runtime Configurations
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dialog box. (You only need to add this parameter when selecting All Java
SDKs for the target VM.)

-Xverify:none

This VM parameter instructs the class loader to verify only the current
class.

Updating individual class files

While debugging, you can also update just individual classes in your
project. To update a single class file while debugging,

1 Before debugging, make sure the Update Classes After Compiling
option on the Debug page of the Runtime Configuration Properties
dialog box is on.

2 While debugging, open the source code for the file(s) you want to
modify.

3 Right-click the file in the project pane and choose Make. JBuilder will
automatically compile the file and update the classes. You will continue
in the same debugging session.

If the Update Classes After Compiling option is off (Debug page | Runtime
Configuration Properties dialog box) and the Warn If Files Modified
option on that page is on, the Files Modified dialog box is displayed,
where you choose how to proceed. You can:

¢ Compile, update the compiled classes, and continue the debugging
session

¢ Resume the debugging session without compiling and updating

* Restart the debugging session

Resetting the execution point

Once you've modified code, you might want to reset the execution point
(you'll still be in the same debugging session, however). Resetting the
execution point allows you to return to a point prior to your changed
value, so you can retest it to see if your fix works. For more information,
see “Setting the execution point” on page 8-29.

Options for modifying code

The options at the top of the Debug page of the Runtime Configuration
Properties dialog box control how files modified during a debugging
session are handled.
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Figure 8.19 Debug page of Runtime Configuration Properties dialog box

@ Runtime Configuration Propetties 5[

Hame: ‘DehugTumriaﬂ |

Build target: | Make

I Debuy )
Smart Swap settings

[v] Update classes after compiling
[v] Warn if files modified

Smart Step settings

[ Enable Smart Step

[vi Skip synthetic methods  [v] Skip static initializers
[C] Skip constructors [¥] Warn if break in class with tracing disabled
Remaote settings

|_I Enable remate debugging

Transport

[0 || cancel || Hew |

¢ The Update Classes After Compiling option automatically updates any
changed file(s) that are compiled. When this option is on, you won't be
warned that you’'ve modified source code if you compile the modified
files. If this option is off and the Warn If Files Modified option is on, the

Files Modified dialog box will be displayed, allowing you to determine
how to continue.

e The Warn If Files Modified option displays the Files Modified dialog

box, where you choose how to continue. The Files Modified dialog box
looks like this:

€D Files Modified P x|

Some source files have beeh modified. How would you like to
proceed?

@ Compile and update the compiled classes
) No special action; just resume

] Restart debug session

[_] Use the selected option for the rest of the debug session

[ok || cancel || mew |
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You can choose to:

¢ Update files and continue in the same debugging session,
* Resume debugging without updating files, or

e Start a new debugging session.

If you start a new session, the current session will be stopped and the
execution point will be reset to the beginning of the program. If you
resume the current session, you will begin execution at the current
execution point.

Customizing the debugger

You can customize the colors used to indicate the execution point and
enabled, disabled, and invalid breakpoint lines.

Customizing the debugger display

To set execution point and breakpoint colors,
1 Select Tools | Editor Options.
The Editor Options dialog box is displayed.
2 Select the Color tab to display the Color page.

@ Editor Options

3 Editor color scheme: | Defaults '|
Sticeniclenment _ Atibutes:  [TBold [ tralic
HTML Tag || Foreground: [ ][] Use default
Identifier
llegal CICIMCIE IS
Input method - MO
Invalid breakpoint | ONCECsECE
JSP Action “| packground: [ [T Use default
JSP Directive
JSP Scripting CIC T T
Line highlight ........

B " CI I e

/¢ Line highlight =l

/¢ Invalid breskpoint

for (int i = 0; i <= number: i++) { // Execution point
x++; /f Verified breakpoint |
¥--; // Disabled hreakpoint

x 4= 2.0; // Deleted line
<[] I3

[4]

Reset

[ok || cancel || mew |

3 In the Screen Element list, select an element related to debugging, then
select the background and foreground colors for the element.
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Screen elements related to debugging are:

Default breakpoint
Disabled breakpoint
Execution backtrace
Execution point
Invalid breakpoint
Verified breakpoint

Setting debug configuration options

Multiple debug ~ You can either create a stand-alone debug configuration or create one as
configurationsarea  part of a runtime configuration. For information on runtime
feature of JBuilder SE  configurations, see “Setting runtime configurations” on page 7-6.

and Entrprise To set debug configuration options,
1 Choose Run | Configurations.
The Run page of the Project Properties dialog box is displayed.
2 Choose the configuration you want to edit and click Edit.

3 In the Runtime Configuration Properties dialog box, select the Debug tab.

@ Runtime Configuration Properties 5[
Mame: [DebugTutorial |
Build target: | Make |

Smart Swap settings

[l Update classes after compiling
[l Wiéarn if files modified

Smart Step settings

[v] Enable Smart Step

[ Skip synthetic methods  [¥] Skip static initializers

|_I Skip constructors |vi Warn if break in class with tracing disabled

Remaote settings

[71 Enable remote debugging

Transport

Reset [(ok || cancel || mew |
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4 To configure how the debugger handles modified files, set the
following options.
¢ Update Classes After Compiling

Automatically updates any changed file(s) when compiled. You
won't be warned that you've modified source code if this source
code has been compiled. If this option is off and the Warn If Files
Modified option is on, the Files Modified dialog box will be
displayed, allowing you to determine how to continue. (This is a
feature of JBuilder Enterprise.)

e Warn If Files Modified

Displays the Files Modified dialog box, where you choose how to
continue. You can update files and continue the current debugging
session, resume debugging without updating files, or start a new
debugging session.

5 To enable Smart Step, choose the Enable Smart Step option or click the
Ifl' Smart Step button on the debugger toolbar. Smart Step is on by default.

6 To configure the Smart Step toggle, set the following options. (Smart
Step configuration is a feature of JBuilder SE and Enterprise.)

¢ Skip synthetic methods
Skips synthetic methods when stepping into classes.
¢ Skip constructors
Skips constructors when stepping into classes.
e Skip static initializers
Skips static (class) initializers when stepping into classes.
¢ Warn if break in class with tracing disabled

Displays a warning message if there is a breakpoint in a class that
has tracing disabled. See “Breakpoints and tracing disabled settings”
on page 8-40 for more information.

For information on remote debugging options, see Chapter 9, “Remote
debugging.” (Remote debugging is a feature of JBuilder Enterprise.)

Setting update intervals

You can also specify the frequency of the intervals that control when
console/process state changes are polled. If the intervals are small, the
debugger/runtime responses for output and other events, like stepping,
will be faster, but JBuilder will be using most of the CPU time.

In general, you can make these settings small, unless you are running
other applications along with JBuilder, or the program you are debugging
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requires a lot of CPU time. If this is the case, you should make the
intervals larger.
To change the update intervals,
1 Choose Tools | IDE Options.
The IDE Options dialog box is displayed.
2 Select the Run/Debug tab to display the Run/Debug page.

(D) IDE Options x|
Runtime update intervals
Console output: « o] 1100 ms
Debugger update intenvals
Console output:  « izl 1100 ms
Process state: ) 1 150 ms
Reset [[ok || cancel || mew |

3 To set the interval for console output for runtime processes, move the
Console Output slider bar at the top of the dialog box.

4 To set the interval for console output for debug processes, move the
Console Output slider bar in the middle of the dialog box.

5 To set the interval for debug process state updates, move the Process
State slider bar.
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Chapter

Remote debugging

JBuilder includes several debugger features that assist in debugging
distributed applications. In particular, it includes support for
cross-process debugging and remote debugging.

This support is additional to the basic debugging features in JBuilder. If
you are new to JBuilder, refer to Chapter 8, “Debugging Java programs”
for information on the JBuilder debugger environment.

Remote debugging is the process of debugging code running on one
computer from another computer. This feature is ideal, for example, in
situations where an application encounters a problem on one networked
computer that is not duplicated on other computers. With JBuilder’s
remote debugger, you can also debug across operating system platforms.

In this chapter, the “client computer” is the computer running JBuilder.
This is the computer you debug from. The “remote computer” runs the
application you want to debug.

There are two ways to debug remotely. You can either

¢ Launch a program on the remote computer from the client computer
and debug it using JBuilder on the client computer. For more
information, see “Launching and debugging a program on a remote
computer” on page 9-2. In this case, you run JBuilder’s Debug Server
on the remote computer.

e Attach to a program already running on the remote computer and
debug it using JBuilder on the client computer. For more information,
see “Debugging a program already running on the remote computer”
on page 9-6. In this case, you don’t need to run the Debug Server.

Both the client and remote computer must have JDK 1.2 or higher installed
(the JDK must support the JPDA debugging API). The JDK versions on the
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two computers do not need to match. Note that when you install JBuilder,
JDK 1.4 is automatically installed in the <jbuilder>/jdkl.4 directory.

You can also debug local code that is running in a separate process on the
same computer JBuilder is installed on. To do this, start the process in
debug mode and attach JBuilder to it. For more information, see
“Debugging local code running in a separate process” on page 9-9.

Additionally, you can set cross-process breakpoints, which is ideal for
debugging client/server applications. For more information, see
“Debugging with cross-process breakpoints” on page 9-10.

For any type of remote debugging, you need to debug through a debug
configuration. For more information on run and debug configurations, see
“Setting runtime configurations” on page 7-6 and “Setting debug
configuration options” on page 8-68.

Launching and debugging a program on a remote computer

This section explains how to launch a program on a remote computer and
debug it using JBuilder on the client computer. Briefly, you

1 Install the Debug Server on the remote computer and run it.

2 Either compile the application on the remote computer or copy the
application’s .class files to the remote computer.

3 Use JBuilder on the client computer to launch and debug the
application on the remote computer.

Important  The source files for the application you are debugging must be available
on the client computer. The compiled .class files must be available on the
remote computer. They must match. Otherwise, unpredictable results
may occur, including incorrect errors being generated or the debugger
stopping on the wrong source code line. Every time you modify the source
code, be sure to update .class files on the remote computer.

First, install and run the Debug Server on the remote computer. If JBuilder
is already installed on the remote computer, you can start with Step 4
below.

1 Copy the debugserver. jar file (located in the <jbuilder>/remote directory)
to the remote computer. Note the directory location you copy it to as it
will be needed in later steps.

2 Copy the Debug Server shell script, DebugServer (Unix), or batch file,
DebugServer.bat (Windows), to the same directory on the remote
computer.

3 Make sure that JDK 1.2.2 or higher is installed on the remote computer.
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4 Go to the directory on the remote computer where the Debug Server

files are installed. Run DebugServer to customize environment variables
for the remote Debug Server.

For Unix systems, use the following command:

. /DebugServer <debugserver.jar_dir> <jdk_home_dir> [-port portnumber]
[-timeout milliseconds]

For Windows systems, use:

DebugServer <debugserver.jar_dir> <jdk_home_dir> [-port portnumber]
[-timeout milliseconds]

where:

® debugserver.jar_dir - The directory on the remote computer where
the Debug Server JAR file is located. On Windows systems, the drive
letter is required.

® jdk_home_dir - The home directory on the remote computer of the JDK
installation. On Windows systems, the drive letter is required.

* —port - Optional parameter that launches the debug server on a port
different from the default, 18699. Change this value only if the
default value is in use. Valid values are from 1025 to 65535. This
value must match the value entered into the Port Number field on
the Debug page of the Runtime Configuration Properties dialog box
(on the client computer). See Step 6 below.

* -timeout - Optional parameter that sets the number of milliseconds to
try to connect the remote computer to the client computer. When this
number is reached, the process will stop. The default setting is 60,000
milliseconds.

An example of this command in a Windows environment is:

DebugServer d:\remote d:\jdkl.3 -port 1234 -timeout 20000

5 Press Enter to start the Debug Server.

When the Debug Server is loaded, JBuilder remote debugging
functionality in launch mode is enabled. Once the Debug Server is
running, you need to compile the application and copy the .class files to
the remote computer. (You can also compile the application remotely.)
Then, you use JBuilder, running on the client computer, to launch and
debug the program on the remote computer.

1

Compile the application. You can compile the application using
JBuilder on the client computer, then copy or use File Transfer Protocol
(FTP) to put .class files on the remote computer. You can also compile
the application directly on the remote computer using the -g option
when calling the javac compiler. (This tells the compiler to add debug
information to the compiled file.)

Open JBuilder on the client computer.
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3 Open the project for the application to debug.

4 Create a debug configuration (it can be part of an existing runtime
configuration or a new configuration):

a Choose Run | Configurations. To create a new configuration, click the
New button. To edit a configuration, choose it and click Edit.

b For a new configuration, enter a name in the Configuration Name
field.

Set the Build Target to None.
d Select the Debug tab.

@ Runtime Configuration Propetties 5[
Hame: ‘BENEI’DEHUQCDHﬁg |
Build target: | Make -|

Smart Swap setting:

[v] Update classes after compiling
[v] Warn if files modified

Smart Step settings

[ Enable Smart Step

[vi Skip synthetic methods  [v] Skip static initializers

[C] Skip constructors [¥] Warn if break in class with tracing disabled

Remaote settings

[v] Enable remate debugging

&) Launch ) Attach

Host name: [wg400 |

Port number: 10509 |

Remote cl |C\REleEBENer \
|

Remate working directony: [C:RemoteServer

Transport

Type: |dt_socket |v‘ dd

Reset [[ok || cancel || mew |

5 Select the Enable Remote Debugging check box. Select the Launch
option.

6 Fill in the following fields:

e Host Name - The name of the remote computer. localhost is the
default value. You may need to check the network settings on the
remote computer to find the host name.

¢ Port Number - The port number for the remote computer you are
communicating with. Use the default port number, 18699. Change
this value only if the default value is in use. Valid values are from
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1024 to 65535. This value must match the -port parameter used to
launch the Debug Server on the remote computer. See Step 4 in the
previous section.

* Remote Classpath - The classpath where the compiled .class files for
the application that you are remotely debugging can be found. This
field works like other classpath fields - if the classes are in a package,
specify the root of the package and not the directory containing the
classes. On Windows systems, specify the drive letter if other than
C:. This remote classpath only applies to this debugging session.

¢ Remote Working Directory - The working directory on the remote
computer. On Windows systems, specify the drive letter if other than
C:. This remote working directory only applies to this debugging
session.

The working directory is not supported in JDK 1.2.2. If your remote
computer is running JDK 1.2.2 and you enter a remote working
directory, the debugger will display a warning in the Console
output, input, and errors view.

e Transport - The transport type: Either dt_shmem (shared memory
transport - not available on Unix systems) or dt_socket (socket
transport). For more information on transport methods, see “JPDA:
Connection and Invocation Details - Transports” at http://
java.sun.com/products/jpda/doc/conninv.html#Transports.

Click OK two times to close the Runtime Configuration Properties and
Project Properties dialog boxes.

Start the debugging session by choosing one of the following options:

Command Shortcut Description
Run | Debug Shift + F9 Starts the program in the debugger using the
Project default or selected configuration. Either runs

the program to completion or suspends
execution at the first line of code where user
input is required, or at a breakpoint.

Run | Step Over F8 Suspends execution at the first line of
executable code.

Run | Step Into F7 Suspends execution at the first line of
executable code.

Once you start the debugger, the application you want to debug (based
on the Remote Classpath setting) is launched on the remote computer.
The debugger is displayed in JBuilder running on the client computer;
however, you are debugging the .class files running on the remote
computer.

If the application is already running on the remote computer, the
Debug Server will launch a new instance of it. (To debug an
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already-running application, see “Debugging a program already
running on the remote computer” on page 9-6.)

9 To terminate the application on the remote computer, stop the process
in JBuilder. To close the Debug Server on the remote computer, choose
the Debug Server’s File | Exit command.

Debugging a program already running on the remote computer

Important

This section explains how to attach to a program that is already running
on a remote computer and debug it using JBuilder on the client computer.
To do so, you will:

1 Run the application with VM debug options on the remote computer.

2 Use JBuilder on the client computer to attach to and debug the running
application.

The source files for the application you are debugging must be available
on the client computer. The compiled .class files must be available on the
remote computer. They must match. Otherwise, unpredictable results
may occur, including incorrect errors being generated or the debugger
stopping on the wrong source code line. Every time you modify the source
code, be sure to update the .class files on the remote computer.

For a tutorial that walks through attaching to an already running
program, see Chapter 19, “Tutorial: Remote debugging.”

To start a program on the remote computer and attach to it,

1 Compile the application on the remote computer. You can also compile
the application in JBuilder on the client computer, then copy or use File
Transfer Protocol (FTP) to put .class files on the remote computer.

2 Run the application on the remote computer, using the following VM
options.

¢ If JBuilder is installed on the remote computer, you can run your
program from within JBuilder. Open the project, then edit the
runtime configuration (Run | Configurations | Edit). Enter the
following parameters into the VM Parameters field:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp:transport=dt_socket, server=y,address=3999, suspend=y

9-6 Building Applications with JBuilder



Note

Debugging a program already running on the remote computer

¢ If you don’t have JBuilder on the remote computer, you need to run
your program from the command line. Add the following VM
options to the Java command line:

-Xdebug -Xnoagent -Djava.compiler=NONE
-Xrunjdwp:transport=dt_socket, server=y,address=3999, suspend=y

The address and suspend parameters are optional. They follow the
server parameter and are separated by a comma. No spaces are
allowed between the parameters.

® The address parameter, based on the selected transport, holds the
port number/address through which the debugger communicates
with the remote computer. This parameter makes configuration
easier - you don’t need to continually modify the Address field on
the Debug page of the Runtime Properties dialog box. If the
Transport Type is set to dt_socket, the address parameter holds the
port number. If it’s set to dt_shmem, this parameter is set to the
unique address name. If you're using XP, do not use 5000 for the
address parameter. This address is reserved for the Universal Plug
& Play.

* The suspend parameter indicates whether the program is
suspended immediately when it is started. You can turn off this
setting by specifying suspend=n. (If suspend=n and no breakpoints
are set, the program will run to completion without stopping
when you start it.)

To run the application with JDK 1.2x or 1.3x, use the java executable
from the bin directory of your JDK installation, not the java.exe in the
jre/bin directory. This allows the Java VM to load the debugger file
(1ibjdwp.so in Unix; jdwp.d1l in Windows), which is necessary for
debugging. (This does not apply to JDK 1.4x.)

3 Open JBuilder on the client computer.

4 Open the project for the application already running on the remote
computer.

5 Create a debug configuration (it can be part of an existing runtime
configuration or a new configuration):

a Choose Run | Configurations. To create a new configuration, click the
New button. To edit a configuration, choose it and click Edit.

b For a new configuration, enter a name in the Configuration Name
field.

¢ Set the Build Target to None.
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d Select the Debug tab.

@ Runtime Configuration Propetties

Hame: ‘BENEI’DEHUQCDHﬁg

Build target: | Make

Smart Swap settings

[v] Update classes after compiling
[v] Warn if files modified

Smart Step settings

[ Enable Smart Step

[vi Skip synthetic methods  [v] Skip static initializers

[C] Skip constructors [¥] Warn if break in class with tracing disabled

Remaote settings

[v] Enable remate debugging

) Launch &) Attach

Host name: [wg400

Transport

Type: |di_socket | - ‘ Address: |3999

Reset [[ok || cancel || mew |

6 Select the Enable Remote Debugging checkbox. Select the Attach option.

7 Fill in the following fields:

¢ Host Name - The name of the remote computer. localhost is the
default. You may need to check the network settings on the remote

computer to find the host name.

¢ Transport - The transport method options:

¢ Type: Either dt_socket (socket transport) or dt_shmem (shared
memory transport - not available on Unix systems). For more
information on transport methods, see “JPDA: Connection and
Invocation Details - Transports.” at http://java.sun.com/products/

jpda/doc/conninv.html#Transports.

e Address:

e If the Transport Type is set to dt_socket, this parameter holds the
port number for the remote computer you are communicating
with. Use the default port number, 3999. Change this value only
if the default value is in use. This value must match the address
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parameter to the Java VM that starts the program on the remote
computer. See Step 2 earlier in this section.

If you are running Windows XP, do not use 5000 as the port
number/address through which the debugger communicates
with a remote computer. XP reserves this port for the Universal
Plug & Play.

¢ If dt_shmem is selected as the Transport Type, set the address
parameter to the unique name for the remote computer you are
communicating with. The default is javadebug.

8 Click OK two times to close the Runtime Configuration Properties and
Project Properties dialog boxes.

9 Choose either Run | Step Over or Run | Step Into to start the debugger.

10 If the suspend parameter for the VM on the remote computer is set to y
(see Step 2 earlier in this section), click the Resume Program button on
the debugger toolbar to proceed with debugging.

11 To terminate the application, close the application on the remote
computer.

12 To detach from the remote computer, stop the process in JBuilder.

To launch and debug an application on the remote computer, see
“Launching and debugging a program on a remote computer” on
page 9-2.

Debugging local code running in a separate process

To debug local code that is running in a separate process on the same
computer JBuilder is installed on, follow the instructions above, starting
with Step 2. Use the following settings for the Attach options on the
Debug page of the Runtime Configuration Properties dialog box:

e Host Name
Set to the default, localhost.
¢ Transport Type

Set to dt_socket (socket transport) or dt_shmem (shared memory
transport - not available on Unix systems).

¢ Transport Address

If the Transport Type is dt_socket, set to 3999. If the Transport Type is
dt_shmem, set to javadebug.
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Debugging with cross-process breakpoints

A cross-process breakpoint causes the debugger to stop when you step
into any method or the specified method in the specified class in a
separate process. This allows you to step into a server process from a
client process, rather than having to set breakpoints on the client side and
on the server side. You will usually set a line breakpoint on the client side
and a cross-process breakpoint on the server side. For a tutorial that
demonstrates cross-process stepping, see Chapter 19, “Tutorial: Remote
debugging.”

To activate a cross-process breakpoint set on a server process,

1 Start the server process on the remote computer in debug mode. See
Step 2 in “Debugging a program already running on the remote
computer” on page 9-6.

2 On the client computer, from within JBuilder, attach to the server
already running on the remote computer. See Steps 4 - 10 in
“Debugging a program already running on the remote computer” on
page 9-6.

3 Set a line breakpoint in the client code and start debugging the client.
At the breakpoint, step into the server code. Do not use Step Over.
Stepping over will not stop at the cross-process breakpoint.

To set a cross-process breakpoint, use the Add Cross-Process Breakpoint
dialog box. To open the Add Cross-Process Breakpoint dialog box, do one
of the following;:

¢ Before or during a debugging session, select Run | Add Breakpoint and
choose Add Cross Process Breakpoint.

¢ When you're in a debugging session, click the down-facing arrow to the
+ right of the Add Breakpoint button on the debugger toolbar and choose
Add Cross-Process Breakpoint.

e When you're in a debugging session, right-click an empty area of the
Data and code breakpoints view and choose Add Cross-Process
Breakpoint.
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(D) add Cross-Process Breakpoint: x|

Debugging with cross-process breakpoints

The Add Cross-Process Breakpoint dialog box is displayed.

Cross-process breakpoint

Class name: ‘
Method name: | |

Method arg [ |

Actions
[v] Stop execution

[_] Loy message

Congition: |

Pass count: |1

[ok || cancel || hew |

To set a cross-process breakpoint,

1 In the Class Name field, enter the name of the server-side class that

contains the method you want the debugger to stop on. Use the Browse
button to browse to the class.

In the Method field, enter the name of the method you want the
debugger to stop on. Use the Browse button to display the Select
Method dialog box where you can browse through the methods
available in the selected class. The method name is not required. If you
do not specify the method name, the debugger stops at all method calls
in the specified class.

You cannot select a method if the selected class contains syntax or
compiler errors.

In the Method Arguments field, enter a comma-delimited list of
method arguments. The debugger will stop when the method name
and argument list match. This is useful for overloaded methods.

¢ If you don’t specify any arguments, the debugger stops at all
methods with the specified method name.

¢ If you select a method name from the Select Method dialog box, the
Methods Argument field is automatically filled in.

Choose the Actions for the debugger. The debugger can stop execution
at the breakpoint, display a message, or evaluate an expression. For
more information, see “Setting breakpoint actions” on page 8-51.

In the Condition field, set the condition, if one exists, for this
breakpoint. For more information, see “Creating conditional
breakpoints” on page 8-52.
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6 In the Pass Count field, set the number of times this breakpoint must be
passed in order for the breakpoint to be activated. For more
information, see “Using pass count breakpoints” on page 8-53.

7 Click OK to close the dialog box.

8 Set a line breakpoint in the client on the method that calls the
cross-process breakpoint.

. 9 When you stop at the line breakpoint, click the Step Into button on the
s debugger toolbar to step into the server-side breakpointed method. (If
you use Step Over, the debugger will not stop.)

9-12 Building Applications with JBuilder



Chapter

Creating JavaBeans with
BeansExpress

Thisis a feature of ~ BeansExpress is the fastest way to create JavaBeans. It consists of a set of
JBuilder SEand  wizards, visual designers, and code samples that help you build
Enterprise  JavaBeans rapidly and easily. Once you have a JavaBean, you can use
BeansExpress to make changes to it. Or you can take an existing Java class
and turn it into a JavaBean.

What is a JavaBean?

A JavaBean is a collection of one or more Java classes, often bundled into a
single JAR (Java Archive) file, that serves as a self-contained, reusable
component. A JavaBean can be a discrete component used in building a
user interface, or a non-UI component such as a data module or
computation engine.

At its simplest, a JavaBean is a public Java class that has a constructor with
no parameters. JavaBeans usually have properties, methods, and events
that follow certain naming conventions (also known as design patterns).

Why build JavaBeans?

Like other types of components, JavaBeans are reusable pieces of code that
can be updated with minimal impact on the testing of the program they
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become a part of. JavaBeans have some unique advantages over other
components, however:
* They are pure Java, cross-platform components.

* You caninstall them on the JBuilder component palette and use them in
the construction of your program, or they can be used in other
application builder tools for Java.

¢ They can be deployed in JAR files.

Generating a bean class

To begin creating a JavaBean using BeansExpress,

1 Choose File | New Project and create a new project with the Project
wizard.

2 Choose File | New to display the object gallery.

3 Click the General tab and double-click the JavaBean icon to open the
JavaBean wizard.

(D) JavaBean Wizard x|

Create a new JavaBean

Fillin the fizlds below to setthe package, name, base class, and other options for the
JavaBean which will be created

Class information

Package: |ia\raheans | - |
|

Class name: [EeanieBaby

Base class: |iavax.swing.JPanEl |v ” |

[¥] Allow only JavaBeans

Options
[+ Public [v] Generate default constructor
[C] Generate main method [C] Generate sample property

[v] Generate header comments

[ox || cancer || Hew |

4 Specify the package you want the bean to be part of in the first text
field. By default, this will be the name of your current project.

5 Give your bean a name in the second text field.
6 Choose a class to extend in the Base Class field.

Either use the drop-down list, or click the adjacent button to display the
Package browser and use it to specify any existing Java class you want.

7 Choose the remaining options you want; none of them are required:

a Check Allow Only JavaBeans if you want JBuilder to warn you if
you try to extend a Java class that is not a valid JavaBean.
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b Check Public if you want class to be public.

¢ Check Generate Main Method if you want JBuilder to place the
main() method within your bean that makes it runnable.

d Check Generate Header Comments if you want JavaDoc header
comments (Title, Description, Author, and so on) added to the top of
your class file.

e Check Generate Default Constructor if you want JBuilder to create a
parameterless constructor.

f Check Generate Sample Property if you want JBuilder to add a
property called sanple to your bean. You might want this for your
first bean to see how JBuilder generates the required code for a
property. You can remove this property later, or make it an actual
property that your bean can use.

8 Choose OK to close the JavaBean wizard.

JBuilder creates a JavaBean with the name you specified, places it in your
current project, and displays the source code it generated. This is the code
JBuilder generates for the settings shown:

package myjavabean;

import java.awt.*;
import javax.swing.*;

public class BeanieBaby extends JPanel {
BorderLayout borderLayoutl = new BorderLayout ();

public BeanieBaby () {
try {
jbInit();
}
catch(Exception ex) {
ex.printStackTrace();
}
}

private void jbInit() throws Exception {
this.setLayout (borderLayoutl) ;
}
}

If you examine the code JBuilder generated, you'll see that

¢ JBuilder named the bean as you specified and extended the designated
class; the class is declared as public.

¢ The class has a parameterless constructor.

Even in this rudimentary state, your class is a valid JavaBean.
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Designing the user interface of your bean

Not all JavaBeans have a user interface, but if yours does, you can use
JBuilder’s UI designer to create it.

To create a user interface for your bean,

1 Select the bean file JBuilder created for you in the project pane.
2 Click the Design tab to display the Ul designer.

3 Use the Ul designer to build the user interface for your bean.

For information on creating a user interface, see Designing Applications
with JBuilder.

Adding properties to your bean

Properties define the attributes your bean has. For example, the
backgroundColor property describes the color of the background.

JavaBeans properties usually have both a read and a write access method,
also known as a getter and a setter, respectively. A getter method returns
the current value of the property; a setter method sets the property to a
new value.

To add a property to your bean,

1 Select your component in the project pane and click the Bean tab to
display the BeansExpress designers.

2 Click the Properties tab to display the Properties designer.

T2 (2 B Eja. - | /L BeanicBaby |
Bljmaveansiox |

@ i <Project Source= . ‘ Add Property... H Remove Property ‘
©- §iil javabeans :

& [BeanieBabyjava : Name | Type | Getter | sSefter | Binding
;[ |borderLayoutt BorderLayout (] (] none

@[5 Irnports

@ @ BeanieBahy
% JPanel
% BeanieBaby
T borderLayout!

2 jhinitg

LGenEraI LPmpErties LBEaﬂll’lfﬂ LEvelrls LPmperly Editors |

[ Source | Design | Bean [ umL | Doc [ History

3 Choose the Add Property button. The New Property dialog box
appears.
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4 Specify the name of the property in the Property Name box.
5 Specify a type in the Type box.

You can type in one of the Java types or use the Package browser to
select any object type, including other JavaBeans.

6 Leave both Getter and Setter check boxes checked if you want JBuilder
to generate the methods to both get and set the property value.

If you want to make a property read-only, uncheck the Setter check
box.

7 Choose OK.

JBuilder generates the necessary code for the property and adds the
property to the Properties designer grid. You can see the read and write
access methods added to the component tree for your bean. If you click
the Source tab, you can see the code JBuilder generated.

Here is the New Property dialog box with all the required fields filled in:

(D) New Property x|

Property Data

Property name:
[price |
Type:

[foat I

1] Getter
[v] Setter

Binding:

none -

Beaninfo Data

[¥] Expose through Beanlnfo

Display name:

[price |
Short description;

‘price ‘
Editor:

| <defaurt> |

| Apply || OK H Cancel H Help ‘

The Display Name and Short Description are filled in automatically with
default values. This is the resulting source code:

package myjavabean;

import java.awt.*;
import javax.swing.JPanel;

public class BeanieBaby extends JPanel {

BorderLayout borderLayoutl = new BorderLayout ();
private float price; // Added a private price field
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public BeanieBaby () {
try {
jbInit();
}
catch (Exception ex) {
ex.printStackTrace();
}
}

private void jbInit() throws Exception {
this.setLayout (borderLayoutl) ;
}

public void setPrice(float price) { // Added a method to change the price

// value
this.price = price;;
}
public float getPrice() { // Added a method to obtain the price
// value

return price;
}
}

JBuilder added a private price field to the BeanieBaby class. The price field
holds the value of the property. Usually a property field should be
declared as private so that only the getter and setter methods can access
the field.

It also generated a setPrice() method that can change the value of the new
field, and it generated a getPrice () method that can get the current value
of the field.

When your bean is installed on JBuilder’s component palette and users
drop the bean on the Ul designer, the price property will appear in the
Inspector so that users can modify its value. All the code to get and set the
price property is in place.

Modifying a property

Once you've added a property to your bean, you can modify it at any time
with the Properties designer.

To modify a property,
1 Select your bean using the project pane.

2 Click the Bean tab to display the BeansExpress designers.
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3 Click the Properties tab.

4 Select any of the fields in the Properties designer grid and make the
changes you want.

For example, you can change the type of the property by entering
another type.

JBuilder reflects the changes you make in the Properties designer in the
source code of your bean. You can also make changes directly in the
source code and the BeansExpress designers will reflect the changes if the
changes have been made correctly.

Removing a property

To remove a property from your bean,

1 Select the bean that contains the property in the project pane.

2 Click the Bean tab to display the BeansExpress designers.

3 Click the Properties tab.

4 Select the property you want removed in the Properties designer grid.
5 Click Remove Property.

The property field and its access methods are removed from the source
code.

Adding bound and constrained properties

BeansExpress can generate the necessary code to create bound and
constrained properties.

To add a bound or constrained property,

1 From the Properties designer, click the Add Property button to display
the New Property dialog box.

2 Specify a property name and type.

3 Use the Binding drop-down list to specify the property as bound or
constrained.

4 Choose OK.
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If the property you added is a bound property, JBuilder adds the private
property field to the class and generates its read and write methods. It also
instantiates an instance of the PropertyChangeSupport class. For example,
here is the code added for a bound property called allTiedUp:

public class BeanieBaby extends JPanel {

private String allTiedUp;
private transient PropertyChangeSupport propertyChangelListeners = new
PropertyChangeSupport (this) ;

public void setAllTiedUp(String allTiedUp) {
String oldAllTiedUp = this.allTiedUp;
this.allTiedUp = allTiedUp;
propertyChangeListeners. firePropertyChange ("allTiedUp", oldAl1TiedUp,
allTiedUp);
}
public String getAllTiedUp() {
return allTiedUp;
}

Note that the set2l11TiedUp () method includes the code to notify all
listening components of changes in the property value.

JBuilder also generates the event-listener registration methods that are
called by listening components that want to be notified when the property
value of al1TiedUp changes:
public synchronized void removePropertyChangeListener (PropertyChangeListener 1) {
super.removePropertyChangeListener (1);
propertyChangeListeners.removePropertyChangeListener (1);
}
public synchronized void addPropertyChangeListener (PropertyChangeListener 1) {
super.addPropertyChangelListener(1);

propertyChangeListeners.addPropertyChangeListener (1) ;
}

The code JBuilder generates for a constrained property is similar except
the listeners have the opportunity to reject the change in property value.

Creating a Beanlnfo class

You can customize how your bean appears in visual tools such as JBuilder
using a BeanInfo class. For example, you might want to hide a few
properties so they don’t appear in JBuilder’s Inspector. Such properties
can still be accessed programmatically, but the user can’t change their
values at design time.

BeanlInfo classes are optional. You can use BeansExpress to generate a
BeanlInfo class for you to customize your bean. If you are going to use a
BeanlInfo class, you should specify more detailed information for each
new property you add to your bean.
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Specifying Beaninfo data for a property

You can specify BeanInfo data for a property in the New Property dialog
box:

(D New Property x|

Property Data

Property name:
|price |

Type:

\ﬂoal ”:

[v] Getter
[v] Setter

Binding:

‘ none -

Beaninfo Data

[¥] Expose through Beanlhfo

Display hame:

|price |
Short description:

[price |
Editor:

| <uefaut> -

| Apply || OK H Cancel H Help ‘

To hide a property so it does not appear in visual design tools such as
JBuilder’s Inspector, make sure the Expose Through BeanInfo option is
unchecked.

To provide a localized display name for this property, enter the property
name you want to use in the Display Name field.

To provide a short description of this property, enter the description in the
Short Description field. JBuilder displays this text as a tool tip in the
Inspector for this property.

If you have created a property editor that can edit this field, specify the
property editor in the Editor field. The Editor field displays all editors in
scope that match the given property type.

Working with the Beaninfo designer

The BeanInfo designer provides a way to modify BeanInfo data for a
property, lets you specify the icon(s) you want to use to represent your
bean in an application builder such as JBuilder, and generates the
BeanlInfo class for you.
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Click the BeanInfo tab of the BeansExpress designer to open the BeanInfo
designer.

B9 (3 (3 @ Gx | X% Boaniesaty |
I@javaheansjpx
= il «Project Source= | Generate Beaninfo | [[] Expose superclass Beaninfo
O il javabeans B
&Eeameﬁahy’java Mame | Expose | Display Mame | Short Description | Editor
i| |borderLayoutt [} =default=
i price vl otice pice <rjefault=
©- [3] Imports B
@ @& BeanieBahy
B JPanel :
* BeanieBaby() | |  lcons:
* getPrice i
o getPnce?Strmg i | 16x16 color icon: = | 32x32 color icon: N
T horderLayout! 16216 mono icon: = | 32x32 monoicon:
a* jbinit) B
B price 2
‘| General [ Properties | Beaninfo [ Events | PropertyEditors |
A [ » Source | Design | Bean | UML | Doc | History

The BeanInfo designer displays all the properties you have added to your
bean. If you change your mind about the BeanInfo data you entered for a
property, you can edit one or more of these fields in the grid. Only the
name of the property can’t be changed.

To provide an image to use as an icon to represent your bean, specify one
or more images in the Icons panel.

You can specify different icons to use for both color and mono
environments and for different screen resolutions. Fill in the boxes that
meet your needs.

If the superclass of your bean has a BeanInfo class and you want its
BeanInfo data exposed in the BeanInfo class for your bean, check the
Expose Superclass BeanInfo check box. The generated code will include a
getAdditionalBeanInfo() method that returns the BeanInfo data of the class
your bean extends.

To generate a BeanInfo class for your bean, click the Generate Bean Info
button.

JBuilder creates a BeanInfo class for you. You'll see it appear in the project
pane. To see the generated code, select the new BeanlInfo class in the
project pane and the source code appears.

Modifying a Beaninfo class

You can change the BeanInfo class for your bean with BeansExpress.
1 Select your bean in the project pane.

2 Click the Bean tab to display the BeansExpress designers.

3 Click the BeanlInfo tab to display the BeanInfo designer.
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4 Make your changes in the grid.
5 Click the Generate Bean Info button again.

You are warned that you are about to overwrite the existing BeanInfo
class. If you choose OK, the class is overwritten with the new BeanInfo
data.

Adding events to your bean

A JavaBean can
¢ Generate (or fire) events, sending an event object to a listening object.
¢ Listen for events and respond to them when they occur.

BeansExpress can generate the code that makes your bean capable of
doing one or both of these things.

Firing events

To make your bean capable of sending an event object to listening
components,

1 Select your bean in the project pane.
2 Click the Bean tab to display the BeansExpress designers.
3 Click the Events tab to display the Events designer.

%, BeanieBaby |
| Create Custom Event... | ‘ Import Event Set... ‘
Fire these types of events: Listen for these events:
—AWT Fvents (java.awt.event.")— = || —AWT Events (java.awi.event.*)— ~ |
] Action || [ Action B
I Adjustment || D Adjustment
] Component [] Component
] Container [] Container
[JFocus [CJFocus
[item Ctem
HKey || Okey
[ 1Mouse "1 OMouse I
[ 1MouseMaotion []MouseMotion
[]Text [JText
(] Window ] Window
—Swing Events (javax.swing.ever —Swing Events (javax.swing.ever
] Ancestor [] Ancestor
[]Caret | [Ocaret L
1 CellEditor ~ | (O cellEditor =
[General [Properties [Beaninfo | Events [Property Editors |

4 Select the events you want your bean capable of firing in the left
window.

The Events designer adds the event-registration methods to your bean.
These methods are called by components that want to be notified when
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these types of events occur. For example, if you select Key events, these
methods are added to your bean:

package myjavabean;

import java.io.*;

import java.beans.*;
import java.awt.*;
import javax.swing.*;
import java.awt.event.*;
import java.util.*;

public class BeanieBaby extends JPanel {
BorderLayout borderLayoutl = new BorderLayout();
private float price;
private transient Vector keyListeners;

public BeanieBaby () {
try |
jbInit();
}
catch(Exception ex) {
ex.printStackTrace();
}
}

private void jbInit() throws Exception {
this.setLayout (borderLayoutl);
}

public void setPrice(float price) {
this.price = price;

}

public float getPrice() {
return price;

}

public synchronized void removeKeyListener (KeyListener 1) {
super.removeKeyListener (1) ;
if (keyListeners != null && keyListeners.contains(1)) {
Vector v = (Vector) keyListeners.clone();
v.removeElement (1)
keyListeners = v;
}
}

public synchronized void addKeyListener (KeyListener 1) {
super.addKeyListener(1);
Vector v = keyListeners == null ? new Vector(2) : (Vector)
keyListeners.clone();
if (!v.contains (1)) {
v.addElement (1) ;
keyListeners = v;

}
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When a component wants to be notified of a key event occurring in your
bean, it calls the addkeyListener () method of your bean and that
component is added as an element in KeyListeners. When a key event
occurs in your bean, all listening components stored in KeyListeners are
notified.

The class also generates fire<event> methods that send an event to all
registered listeners. One such event is generated for each method in the
Listener’s interface. For example, the KeyListener interface has three
methods: keyTyped (), keyPressed (), and keyReleased (). So the Events
designer adds these three fire<event> methods to your bean class:

protected void fireKeyPressed(KeyEvent e) {
if (keyListeners != null) {
Vector listeners = keyListeners;
int count = listeners.size();
for (int 1 = 0; 1 < count; i++) {
((KeyListener) listeners.elementAt(i)).keyPressed(e);
}
}
}

protected void fireKeyReleased(KeyEvent e) {
if (keyListeners != null) {
Vector listeners = keyListeners;
int count = listeners.size();
for (int 1 = 0; 1 < count; i++) {
((KeyListener) listeners.elementAt(i)).keyReleased(e);
}
}
}

protected void fireKeyTyped(KeyEvent e) {

if (keyListeners != null) {
Vector listeners = keyListeners;
int count = listeners.size();
for (int 1 = 0; 1 < count; i++) {

((KeyListener) listeners.elementAt (i)).keyTyped(e);

}

}

}
1

Once you've made your bean capable of generating events, those events

will appear in JBuilder’s Inspector when the user drops your bean on the
UI designer.
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Listening for events

You can also make your bean a listener for events that occur in other
components.

To make your bean a listener, select one of the event types to listen for in
the Events designer.

As soon as you check one of the event types, the Events designer
implements the associated listener interface in your bean. For example, if
you checked java.awt.event.KeyListener, the phrase implements KeyListener
is added to the declaration of your bean and the KeyPressed(),
KeyReleased(), and KeyTyped () methods are implemented with empty
bodies.

Here is a bean that includes the generated code to implement the
KeyListener interface:

package myBeans;

import java.awt.*;

import javax.swing.JPanel;
import java.beans.*;
import java.awt.event.*;

public class JellyBean extends JPanel implements KeyListener { // implements
// KeyListener
BorderLayout borderLayoutl = new BorderLayout ();

public JellyBean() {

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

void jbInit() throws Exception {
this.setLayout (borderLayoutl);
}

public void keyTyped(KeyEvent e) { // Adds new method
}
public void keyPressed(KeyEvent e) { // Adds new method
}
public void keyReleased(KeyEvent e) { // Adds new method

}
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If your bean is registered with another component as a listener (by calling
the event-registration method of the component), the source component
calls one of the methods in the listening component when that type of
event occurs. For example, if a KeyPressed event occurs in the source
component, the KeyPressed () method is called in the listening component.
Therefore, if you want your component to respond in some way to such
an event, write the code that responds within the body of the KeyPressed ()
method, for example.

Creating a custom event set

Occasionally you might want to create a custom event set to describe other
events that can occur in your bean. For example, if your bean implements
a password dialog box, you might want the bean to fire an event when a
user successfully enters the password. You also might want the bean to
fire another event when the user enters the wrong password. Using
BeansExpress, you can create the custom event set that handles these
situations.

To create a custom event set,
1 Select a bean in the project pane.
2 Click the Bean tab to display the BeansExpress designers.
3 Click the Events tab.
4 Click the Create Custom Event button.
The New Event Set dialog box appears.
5 Specify the name of the event set in the Name Of New Event Set box.

The names of the event object and the event listener are generated from
the name of the event set; they are displayed in the dialog box.

6 Select the dataChanged item and change it to the name of your first event.
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7 To add more events, choose the Add New Event button for each event
and change the added item to the names of your remaining events:

[ x|

Event data:

Name of new Event set: Pagsword |

Name of new Event object:
Name of new Event listener:

Add new event ‘ | Remove event

Events

passwordSucceeded
hasswardFailed

| OK H Cancel H Help ‘

8 Choose OK.

The new event set is added to the list of event types that can be fired in the
Events designer.

JBuilder generates the event object class for the event set:

package myBeans;
import java.util.*;

public class PasswordEvent extends EventObject {
public PasswordEvent (Object source) {
super (source) ;
}
}

JBuilder also generates the Listener interface for the event set:
package myBeans;

import java.util.*;

public interface PasswordListener extends EventListener {
public void passwordSuccessful (PasswordEvent e);
public void passwordFailed(PasswordEvent e);

}
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Creating a property editor

A property editor is an editor for changing property values at design time.
You can see several different types of property editors in JBuilder’s
Inspector. For example, for some properties, you simply type in a value in
the Inspector, and by so doing, change the value of the property. This is
the simplest type of property editor. For other properties, you use a choice
menu (drop-down list) to display all the possible values and you select the
value you want from that list. Colors and fonts have property editors that
are actually dialog boxes you can use to set their values.

When you create your own JavaBeans, you might create new property
classes and want to have editors capable of editing their values.
BeansExpress can help you create property editors that display a list of
choices.

To begin creating a property editor for a property,
1 Click the Property Editors tab in BeansExpress.
2 Click the Create Custom Editor button.

The New Property Editor dialog box appears.

3 Specify the name of your property editor in the Editor Name box. Give
the property editor the same name as the property it will edit with the
word Editor appended. For example, if the property name is
favoriteFoods, name the editor FavoriteFoodsEditor.

4 Select the type of editor you want from the Editor Type drop-down list.

The appearance of the New Property dialog box changes depending on
which type of editor you selected. The next four sections describe how
to create a property editor of the four different types.

Creating a String List editor

A String List is a simple list of Strings. It appears in the Inspector as a
drop-down list containing the strings you specify. When the user uses the
list to select an entry, the property being edited is set to the selected value.

To add items to a String List editor,
1 Choose Add Entry for each item you want to appear in the list.

2 In each entry, enter the string you want to appear.
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This is how the resulting New Property Editor dialog box might look:

(D) New Property Editor: x|
Editor data:
Editor Name: |TreeType |
Editor Type: [ String List |
Editor details:
Add entry | | Remove entry
Strings

Redwood
California bay laurel
Madrone
Douglas fir
Big leaf maple

anbark oak

| OK | ‘ Cancel | ‘ Help ‘

3 Choose OK, and a new property editor class is created.

To see the generated code,

1 Select your property editor class in the project pane.
2 (Click the Source tab.

Creating a String Tag List editor

A property editor that is a String Tag List also presents a list of strings to
the user in the Inspector. When the user selects one of the items, the
specified Java initialization string is used to set the property. A Java
initialization string is the string JBuilder uses in the source code it
generates for the property.

To add items to a String Tag List editor,
1 Choose Add Entry for each item you want to appear in the list.

2 In each entry, enter the string you want to appear and its associated
Java initialization string.

If you want to include a string in your list of Java initialization strings,
put quotation marks () before and after the string, as if you were
entering it in source code.
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Here is an example of how the dialog box might look:

(D) New Property Editor: x|
Editor data:
Editor Name: [CalorEditor |
Editor Type: [ String Tag List |
Editor details:
Add entry | | Remove entry |
Resource sfring | Java initialization string
Wihite Colorwhite
Black nevs Colar(0,0,0)
Control Text SysternColor.controlText
| OK | ‘ Cancel | ‘ Help ‘

3 Choose OK, and a new property editor class is created.

To see the generated code,

1 Select your property editor class in the project pane.
2 (Click the Source tab.

Creating an Integer Tag List editor

An Integer Tag List property editor can be used to edit integer properties.
It presents a list of strings to the user in the Inspector, and when the user
selects one of the items, the specified Java initialization string is used to set
the property.

To add items to an Integer Tag List editor,
1 Choose Add Entry for each item you want to appear in the list.

2 In each entry, enter the string you want to appear and its associated
integer value and Java initialization string.

If you want to include a string in your list of Java initialization strings,
put quotation marks () before and after the string, as if you were
entering it in source code.
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Here is an example of how the dialog box might look:

(D) New Property Editor: x|
Editor data:
Editor Name: [Flowalignim entEditor |
Editor Type: [ Integer Tag List |
Editor details:
Add entry | | Remove entry |
Resource string \ Integer value \ Java initialization string
Left a FlowvsLayout LEFT
Center 1 FlowLayout. CEMTER
Right 2 Flowlayout RIGHT
| OK | ‘ Cancel | ‘ Help ‘

3 Choose OK, and a new property editor class is created.

To see the generated code,

1 Select your property editor class in the project pane.
2 (Click the Source tab.

Creating a custom component property editor

You can also use your own custom component to edit the value of a
property. Selecting this choice generates a skeleton property editor that
uses the custom editor you specify to actually edit the property.

To specify a custom component property editor,

1 Enter a name for the editor class that will instantiate your custom
component in the Editor Name field of the New Property dialog box.

2 Select Custom Editor Component from the drop-down list.

3 Specify the name of your custom component as the value of the Custom
Component Editor field.

4 Check the Support paintValue() option if your custom editor paints
itself.
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To see the generated code,
1 Select your property editor class in the project pane.
2 Click the Source tab.

Adding support for serialization

Serializing a bean saves its state as a sequence of bytes that can be sent
over a network or saved to a file. BeansExpress can add the support for
serialization to your class.

To add support for serialization,

1 Select your bean in the project pane.

2 Click the Bean tab to display the BeansExpress designers.
3 Click the General tab to display the General page.

4 Check the Support Serialization option.

BeansExpress modifies the class so that it implements the Serializable
interface. Two methods are added to the class: readObject () and
writeObject ():

void writeObject (ObjectOutputStream oos) throws IOException {
oos.defaultWriteObject ();
}

void readObject (ObjectInputStream ois) throws ClassNotFoundException,
IOException {
ois.defaultReadObject ();
}
}

You must fill in these two methods to serialize and deserialize your bean.

Checking the validity of a JavaBean

When you're finished with your bean, you can use Beanlnsight to verify
that the component you created is a valid JavaBean component. If your
class fails as a JavaBean, BeanInsight reports why it failed. It identifies all
the properties, customizers, and property editors it finds for the class. It
also reports whether the property information is obtained through a
BeanlInfo class or through introspection.
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To verify that your Java class is a JavaBean,

1 Choose Tools | BeanInsight to display BeanInsight:

(D) BeanInsight

Class information

Select a bean to
‘JavaEleans MyEIEan|

Examine Bean

Beanlnsight results

Bean;

Beanlnfo:
Properties:
Ewvent Sets:
Property Editors:
Customizer:

2 Type in the name of the component you want examined or use the ...
button to specify the component. If the bean is already selected in the
project pane when BeanInsight appears, its name is displayed in

BeanInsight.

3 Click the Examine Bean button to begin the examination process.

BeanlInsight reports a summary of its findings in the BeanInsight

Results section of the wizard.

4 To see complete details on BeanInsight’s findings, click the View

Details button.
5 Click the various tabs to see the full report.

Installing a bean on the component palette

Once you have built a valid JavaBean component, you are ready to install
it on the component palette using the Palette Properties dialog box. The
class files for your new component must be on your classpath.

To display the Palette Properties dialog box, choose Tools | Configure
Palette or right-click the component palette and choose Properties.

For information about installing components, click the Help button of the
Palette Properties dialog box or see “Adding a component to the
component palette” in Designing Applications with JBuilder.
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JBuilder Enterprise

Chapter

Visualizing code with UML

UML, the Unified Modeling Language, is a standard notation for modeling
object-oriented systems. UML, at its simplest, is a language that
graphically describes a set of elements. At its most complex, it’s used to
specify, visualize, construct, and document not only software systems but
business models and non-software systems. Much like a blueprint for
constructing a building, UML provides a graphical representation of a
system design that can be essential for communication among team
members and to assure architectural soundness of the system.

Using UML for code visualization is a helpful tool for examining code,
analyzing application development, and communicating software design.
JBuilder uses UML diagrams for visualizing code and browsing classes
and packages. UML diagrams can help you quickly grasp the structure of
unknown code, recognize areas of over-complexity, and increase your
productivity by resolving problems more rapidly.

If you're interested in learning more about UML, visit these web sites:
* Object Management Group at http://www.omg.org/

e Cetus UML links at http://www.cetus-1inks.org/oo_uml.html

e UML Central at http://www.embarcadero.com/support /uml_central.asp
e UML Resource Center at http://www.rational.com/uml/index.jsp

e UML Zone at http://www.devx.com/uml/

¢ UML Dictionary at http://softdocwiz.com/UML.htm

For a tutorial on using JBuilder’s UML browser, see Chapter 20, “Tutorial:
Visualizing code with the UML browser.”
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Java and UML

Because Java and UML are object oriented and platform independent,
they work well together. UML, a valuable tool in understanding Java and
the complex relationships between classes and packages, assists Java
developers in understanding not just a single class but the entire package.
In particular, UML can help Java developers who are new to a team get up
to speed more quickly on the structure and design of the software system.

Java and UML terms

Because UML is designed to describe a wide range of different scenarios,

it uses broad terms to describe different relationships. Listed in the
following table are definitions of Java-specific terms and the
corresponding UML terms. In some cases, the terms are identical.
Throughout this documentation, Java terms are used.

Table 11.1  Java and UML terms
Java term Java definition UML term UML definition
Inheritance A mechanism that allows a class or Generalization A specialized to generalized
interface to be defined as a /Specialization relationship in which a specific
specialization of another more general element incorporates the
class or interface. For example, a structure and behavior of a more
subclass (child) inherits its structure general element.
and behavior, such as fields and
methods, from its superclass (parent).
Classes and interfaces that inherit from
a parent use the extends keyword.
Dependency A using relationship in which a change Dependency A relationship where the
to an independent object may affect semantic characteristics of one
another dependent object. entity rely upon and constrain the
semantic characteristics of
another entity.
Association A specialized dependency where a Relationship A structural relationship that
reference to another class is stored. (Association) describes links between or among
objects.
Interface A group of constants and method Realization/ A collection of operations used to
declarations that define the form of a Interface specify a service of a class or

class but do not provide any
implementation of the methods. An
interface specifies what a class must do
but not how it gets done. Classes and
interfaces that implement the interface
use the implements keyword.
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Table 11.1

Java term
Method

Field

Property

Java and UML terms (continued)

Java definition

The implementation of an operation
which is defined by an interface or
class.

An instance variable or data member of
an object.

Information about the current state of a
component. Properties can be thought
of as named attributes of a component
that a user or program can read (get) or
write (set). In a UML diagram, a
property exists when a field name
matches a method name which is
preceded by “is”, “set”, or “get”. For
example, a field named parameterRowis a
property if it has a method named
setParameterRow ().

UML term

Operation

Attribute

JBuilder and UML

UML definition

An implementation of a service
that can be requested by an object
and can affect that object’s
behavior. Operations are usually
listed below the attributes in a
UML diagram.

A named property of a classifier,

such as a class or an interface, that
describes values that instances of
a property can hold.

JBuilder and UML

Important

JBuilder focuses on code visualization and UML diagramming specific to
the Java language, rather than replacing the many available UML design
tools. UML functionality in JBuilder allows you to visually browse
packages and classes to help you better design, understand, and
troubleshoot your application development process.

Two UML diagrams are available in JBuilder:

¢ Limited package dependency diagrams

¢ Combined class diagrams

JBuilder’s UML browser also provides additional features, such as
refactoring code, customizing the UML display, as well as viewing

Javadoc and source code.

class file.

See also

In obfuscated code, JBuilder excludes private fields and members in a

¢ “Customizing UML diagrams” on page 11-17

e Chapter 12, “Refactoring code symbols”

Visualizing code with UML 11-3



JBuilder and UML

Limited package dependency diagram

The package diagram is centered around a central package and shows only
the dependencies of that package. It does not show the dependencies
between the dependent packages. Dependencies and reverse
dependencies appear on the left side, the right side, or both sides of the
central package. Packages with reverse relationships are sorted to either
side, mixed relations in the middle, and the remainder below. Packages
with dependencies display the specific dependent classes within the
package, which can be used for navigation by double-clicking them in the
diagram. The current, central package is displayed in a bright green
background by default. All other packages have a darker green
background by default.

Figure 11.1 Package diagram
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Although only the current package and imported packages are displayed
in the UML diagram, you can include references from the project library
classes. To include library references, set the Include References From
Project Library Class Files option on the General page of the Project
Properties dialog box (Project | Project Properties).

See also
* “Viewing package diagrams” on page 11-12

¢ “Including references from project libraries” on page 11-18

Combined class diagram

The combined class diagram for a Java source file or class file open in the
editor displays the class in the center of the diagram with associations on
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the left and dependencies on the right. Extended classes (superclasses)
and extended interfaces (parent interfaces) appear on the top, while
extending and implementing classes appear on the bottom. Classes are
grouped according to package.

Grouped associations and dependencies are sorted as follows: reverse
associations are on the top left side of the central class and reverse
dependencies are on the top right; associations and dependencies with
mixed relations are on the middle left and middle right of the class; all
remaining associations and dependencies are on the lower left and lower
right of the class.

Figure 11.2 Class diagram

com.borland.dx.dataset ‘ java.io | javalang ‘
B - || | [t} |
| J |
I
I
Il
com.horland.dx.dataset Il
com.horland.dx.dataset Provider = com.horland.samples.dx.providerresoher |
7 . =
y By serialversionUlD  long
‘ ReadWriteRow H StorageDataSet -
com.horland.dx.dataset
* checkiBusyd - void
% checkMasterLink : void N S ]
* closeq :void | - . I ]
* hasMoreDatag) - hoolean MasterLinkDescriptor || StorageDataSet

* isAccumulateResults0 : boolean
* provideDatar) | void
b provideMaoreDatad) : void

& parameterRow : ReadWiriteRow

T

com.horland.dx.sql.dataset ‘ com.borland.samples.dx.providerresober |
[ DataModelProvider [ ProviderBean - |
[ JdbcProvider

The UML class diagram displays the class in the center of the diagram in a
rectangle with a default yellow background. Surrounding the class is the
package with the package name in a tab at the top. The class itself is
divided into several sections, which are separated by horizontal lines, in
the following order:

* (Class name at the top

¢ Fields and properties*

¢ Methods, getters*, and setters*
e Properties* at the bottom

*By default, properties are displayed in the bottom section of the class
diagram. The Display Properties Separately option is set on the UML page
of the IDE Options dialog box (Tools | IDE Options). If this option is
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Note

turned off, properties are displayed in the appropriate sections with fields
and methods. See “Setting IDE Options” on page 11-19.

Figure 11.3 Class diagram with properties displayed separately

Package name - com.borland.dx.dataset |

Class name Provider

Fields

3\/ serialvVersionUID : long

* checkiBusy) ; void

* checkMasterLinky ; void
Methods * closeq void

*» hasMaoreDatad) : hoolean

*» isAccumulateResult=d © boolean
 provideData) vold

*» pravidemMoreDatad : void

Properties & parameterRow : ReadwriteRow

Icons indicate whether a field, method, or property is private, public, or
protected. See “Visibility icons” on page 11-9.

Figure 11.4 Class diagram without properties displayed separately

com.horland.dz.dataset |

Provider

3\/ parameterRow | ReadwriteRow
3\/ serialvVersionUID : long

* checkiBusy) ; void

* checkMasterLinky ; void

* closeq void

*» getParameterRowl) . Readwrite R ow
*» hasMaoreDatad) : hoolean

*» isAccumulateResult=d © boolean
 provideData) vold

*» pravidemMoreDatad : void

*» setParameterRow)  void

Although only the current package and imported packages are displayed
in the UML diagram, you can include references from the project library
classes. To include library references, set the Include References From
Project Library Class Files option on the General page of the Project
Properties dialog box (Project | Project Properties).

See also
* “Viewing class diagrams” on page 11-12

¢ “Including references from project libraries” on page 11-18
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JBuilder and UML

The following table lists definitions for folders in the structure pane, terms
in the diagrams, and the corresponding UML representation. For example,
dependencies appear in a Dependencies folder in the structure pane and
are represented in the UML diagram by a dashed line.

Table 11.2  UML diagram definitions

Diagram

Extended
Classes

Classes

Abstract classes

Extending
Classes

Implementing
Classes

Extended
Interfaces

Interfaces

Definition

Classes whose attributes
(fields and properties) and
methods are inherited by
another class. Also called
superclass, parent class, or
base class.

Structures that define
objects. A class definition
defines fields and methods.

Classes that are superclasses
of another class but that
can’t be instantiated.

Classes that extend (inherit
from) the superclass. Also

called subclass or child class.

Classes that implement the
central interface.

Parent interfaces that are
inherited by a subinterface.

Groups of constants and
method declarations that
define the form of a class but
do not provide any
implementation of the
methods. Interfaces allows
you to specify what a class
must do but not how it gets
done.

Diagram Description

A solid line with a large
triangle that points from the
subclass (child class) to the
superclass (parent class).
Displayed at the top of the
UML diagram.

Displayed in a rectangular
box with a default yellow
background with the name
at the top and fields,
methods, and properties
listed below it.

Displayed in italic font.

A solid line with a large
triangle that points from the
subclass to the superclass.
Displayed at the bottom of
the UML diagram.

A dashed line with a large
triangle which points from
the implementing class to
the inherited interface.
Displayed at the bottom of
the UML diagram.

A solid line with a large
triangle that points from the
subinterface to the inherited
interface. Displayed at the
top of the UML diagram.

A rectangle with a default
orange background and the
interface name in italic font.

Visualizing code with UML

Diagram Example
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Table 11.2  UML diagram definitions (continued)

Diagram

Implemented
Interfaces

Dependencies/
Reverse
Dependencies

Associations/
Reverse
Associations

Packages

Methods

Abstract
methods
Members/fields

Properties

Static

Definition

Interfaces that are
implemented by the central
class.

Using relationships in which
a change to the used object
may affect the using object.

Specialized dependencies
where a reference to another
class is stored.

Collections of related
classes.

Operations defined in a class
or interface.

Methods that don’t have any
implementation.

Instance variables or data
members of an object.

Properties exist when a
method name matching a
field name is preceded by
“is”, “get”, or “set”. For
example, a field name
parameterRow with a
getParameterRow () method isa
property.

Having class scope.

Diagram Description

A dashed line with a large
triangle which points from
the implementing class to
the implemented interface.
Displayed at the top of the
UML diagram.

A dashed line with an
arrowhead.

A solid line with an
arrowhead.

A rectangle with a tab at the
top and the package name
in the tab or below it. The
current package has a bright
green background by
default. All other packages
have a darker green
background by default.

Listed below members and
fields, including the return
type.

Displayed in italic font.

Listed below the class name,
including the return type.

Properties are displayed
separately in the bottom
section of the class diagram
if the Display Properties
Separately option is set on
the UML page of the IDE
Options dialog box (Tools |
IDE Options).

Static members, fields,
variables, and methods are
underlined in the UML
diagram.

Diagram Example
~<I-|

java.applet

1

java.applet

* closeq void

 provideData)  vold
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Visibility icons

JBuilder and UML

UML uses icons to represent the visibility of a class, such as public, private,
protected, and package. You can use JBuilder’s visibility icons or the
standard UML icons in your UML diagrams.

JBuilder’s visibility icons are the same icons used in the structure pane in
the source code. To use JBuilder’s icons in your UML diagrams, choose the
Use Visibility Icons option on the UML page of the IDE Options dialog

box (Tools | IDE Options). The Use Visibility Icons option is on by default.

For structure pane icon definitions, see “JBuilder structure pane and UML
icons” in Introducing JBuilder.

Figure 11.5 JBuilder's visibility icons
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UML uses more generic icons to represent the visibility of a class as

defined in the following table.

Table 11.3  UML visibility icons

UML icon

+

#

Description
public
private

protected

Visualizing code with UML



Viewing UML diagrams

To use the standard UML visibility icons in the UML diagram, uncheck
the Use Visibility Icons option on the UML page of the IDE Options dialog
box (Tools | IDE Options).

FlowLayout
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+ layoutContainer() : void
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+ removeLayoutComponent() : void
+ setAlignmentt) : void

+ toString( : String
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Viewing UML diagrams

JBuilder provides a UML browser for visualizing your code using UML
diagrams. The UML browser, available on the UML tab of the content
pane, displays package and class diagrams using standard UML. When
you choose the UML tab, JBuilder loads the class files to determine their
relationships, which the UML browser then uses to obtain the package
and class information for the UML diagrams.

For an up-to-date and accurate UML diagram, it’s always best to compile
before you choose the UML tab. The UML browser does display Java
source files dynamically even if they haven’t been compiled, but only if
they are on the source path. A message displays in the UML browser
indicating that the UML diagram may not be accurate. However, if a
source file isn’t on the source path, the .class file must be generated first.
A message prompts you to compile the project to generate the class files
for the UML diagram. If the class files are out of date, for example the
source file has been changed but hasn’t been recompiled, a message
displays in the UML browser indicating that the UML diagram may not be
accurate.

The UML browser also supports diagramming of reverse dependencies
from classes to JSPs (Java ServerPages). For example, a bean generated by
the JSP wizard links to the JSP that uses it. It doesn’t have to be a JSP bean;
it could be any class that the JSP uses.
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Viewing UML diagrams

JBuilder doesn’t include any references from project libraries in the UML
diagram unless you choose the Include References From Project Library
Class Files on the General page of the Project Properties dialog box
(Project | Project Properties). See “Including references from project
libraries” on page 11-18.

JBuilder’s UML browser

JBuilder’s UML browser provides various features for customizing the
diagram display, navigating diagrams and source code, viewing inner
classes, source code, and Javadoc, creating and printing images, and
refactoring.

You can view a UML diagram in JBuilder by opening a package or class
and selecting the UML tab in the content pane.

If your project is large, it may take some time to view the UML diagram
for the first time. JBuilder needs to load the classes to determine their
relationships before building the diagrams.

Figure 11.6 UML browser
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Note

Viewing package diagrams

To view a limited package dependency diagram,

1 Choose Project | Make Project or Project | Rebuild Project to compile the
project.

2 Double-click the package node in the project pane or right-click it and
select Open.

3 Choose the UML tab in the content pane to view the package diagram.

If the package node is not available, choose Project | Project Properties |
General and check the Enable Source Package Discovery And
Compilation option.

Viewing class diagrams

To view a combined class diagram,
1 Choose Project | Make to compile your project or Java file.

2 Double-click a Java file in the project pane to open it or right-click it and
choose Open.

3 Choose the UML tab at the bottom of the content pane to view the UML
class diagram.

Viewing inner classes

A single class may contain more than one class, including inner classes
and anonymous inner classes. In this case, the UML browser presents a
tabbed user interface with one class per tab.

Individual anonymous inner classes are only diagrammed if the editor
cursor is positioned in that class or the class is navigated to from another
diagram. To position the cursor in the editor, choose the Source tab on an
open source file, position the cursor, and choose the UML tab.

Such selected anonymous inner classes are remembered until the file is
closed, so they can accumulate as tabs in the UML browser. Dependencies
of anonymous inner classes are folded into the classes which contain
them.

The UML browser uses the cursor position in the editor to determine the
class, method, and/or field that is selected in the UML browser. However,
if that cursor position is unchanged on subsequent visits to the viewer, the
last selection is retained. Note that for fields and methods, the cursor has
to be between the first and last character of the definition and not at the
start of the line.
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Figure 11.7 Viewing inner classes
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Viewing source code

In a class diagram, you can navigate to the source code and back to the
UML diagram. Double-click the central class, a method, a field, or a
property to view the source file for the class. The cursor is positioned
appropriately in the editor. Conversely, positioning the cursor in a class,
method, field, or property in the editor also highlights it in the UML
diagram. When in the editor, choose the UML tab to return to the UML
diagram.

The UML browser has a menu selection on the context menu: Go To
Source. Choose Go To Source to see the source code in the editor. This can
be useful for viewing source code for other classes and interfaces in
package and class diagrams.

The UML browser also provides tool tips for quickly viewing the
argument list for methods. Move the mouse over a method to see its tool
tip. Move the mouse over a class name to see its fully qualified class name,
which includes the package name.

Viewing Javadoc

There are several ways to access Javadoc for packages, interfaces, classes,
methods, and fields within a UML diagram.

* Select an element in the UML diagram, right-click, and choose View
Javadoc.

¢ Select an element in the UML diagram and press F1.

* Select an element in the structure pane and press F1.
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Note

JBuilder’s Help Viewer displays the Javadoc, which is generated either
from Javadoc comments in the source file or from available information,
such as method signatures.

If you've run Javadoc with the javadoc tool or the Javadoc wizard, more
information is included.

See also
¢ “Viewing Javadoc” on page 14-20

Using the context menu

The UML browser has a context menu for quickly accessing common
commands. Right-click an element in the UML browser to activate the
menu. See the following documentation for information on these
commands and what they do:

¢ Find References: “Learning about a symbol before refactoring” on

page 12-7
* Rename: “Rename refactoring” on page 12-2
* Move: “Move refactoring” on page 12-3
¢ Change “Changing method parameters” on page 12-22

Parameters:
¢ Save Diagram: “Creating images of UML diagrams” on page 11-20

¢ Enable Class “Filtering packages and classes” on page 11-18
Filtering:

¢ Go To Diagram: “Navigating diagrams” on page 11-15
* GoTo Source:  “Viewing source code” on page 11-13

e View Javadoc:  “Viewing Javadoc” on page 11-13

Scrolling the view

There are several ways to scroll the UML diagram in the UML browser:

¢ Click and drag with the mouse
¢ Up and Down keys

* Arrow keys

¢ Scroll bars

The behavior differs according to the type of view displayed. View | Hide
All is the full view and only displays the content pane. View | Show All
displays the following panes by default: project pane, content pane, and
structure pane.
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Full view

In the full view (View | Hide All), you can use the mouse to move the view
up and down. Select the background of the diagram, then click, and drag
the diagram. The Page Up and Page Down keys, as well as the up and down
arrow keys, also move the view up and down. You can also manually
scroll the view using the scroll bars.

Partial view

In the partial view (View | Show All), you can drag the diagram in all
directions. Select the background of the diagram, then click and drag the
diagram in any direction. The Page Up and Page Down keys move the view
up and down. All four arrow keys can also be used to move the view in
any direction. You can also manually scroll the view using the scroll bars.

Refreshing the view

To refresh the UML diagrams after making changes to your project, use
one of these methods:

¢ Rebuild your project (Project | Rebuild Project).
* Press the Refresh button on the project pane toolbar.

Navigating diagrams

Double-click a package or class name in the UML diagram to view its
UML diagram. When an element is selected in the UML diagram, the
background highlighting color changes. After selection, you can use the
Arrow keys to move up and down the diagram. If nothing is selected, the
Page Up and Page Down keys scroll the diagram up and down. To browse
previously viewed UML diagrams, use the browser history Forward and
Back buttons available on the main toolbar for easy back and forth
navigation between UML diagrams.

You can also navigate by choosing packages and classes in the structure
pane. Click a package or class to select it in the diagram. Double-click a
class to see its diagram. Right-click a package and choose Open to view
the package diagram.

There’s also a selection on the UML browser’s context menu for viewing
UML diagrams: Go To Diagram. Right-click a package, class, or interface
name in the UML diagram and choose Go To Diagram to view its
diagram.

See also

¢ “UML and the structure pane” on page 11-16
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UML and the structure pane

The structure pane, located to the lower left of the UML diagram, provides
a tree view of relationships contained in expandable folders by category,
such as Extended Classes and Dependencies. If any of the categories are
not included in the diagram, the folder doesn’t appear. These folders offer
navigation to other diagrams and may also provide information which is
not in the diagram, since they reflect the relationships without regard to
filtering settings or other restrictions. For example, even if you have
filtered out specific classes and packages, they still appear in the structure
pane. See “Customizing UML diagrams” on page 11-17 for more
information on filtering UML diagrams. To expand and collapse folder
icons in the structure pane, double-click them or toggle the expand icon.

Packages and classes that aren’t shown in the diagram display in a lighter
color in the structure pane. They aren’t displayed if they’re filtered out or
if they’re redundant and removed for clarity.

Figure 11.8 Structure pane for UML diagrams
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The structure pane can also be used for selection and navigation to a class
or package. Select a class, interface, or package in the structure pane to
select it in the diagram. Double-click a class or package in the structure
pane to navigate to its UML diagram. Right-click a package and choose
Open to view the UML package diagram.

You can quickly search for a package or class in the structure pane by
moving the focus to the tree and starting to type the name you want. For
more information, see “Searching trees” in “The JBuilder environment”
chapter of Introducing JBuilder.

Package diagrams
For package diagrams, the folders can include any or all of the following;:

* Dependencies
* Reverse Dependencies

For definitions of these terms, see “JBuilder UML diagrams defined” on
page 11-7.
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Opening a dependent package shows all the classes in that package with
the given relationship to the central package. This allows you to find out
which classes in a dependent package are causing the dependency.

Class diagrams
For class diagrams, the folders can include any or all of the following:

¢ Extended Classes

¢ Extended Interfaces

¢ Implemented Interfaces
¢ Extending Classes

¢ Implementing Classes
¢ Associations

¢ Reverse Associations

* Dependencies

* Reverse Dependencies

For definitions of these terms, see “JBuilder UML diagrams defined” on
page 11-7.

Customizing UML diagrams

Although you can’t manipulate the UML diagrams, such as moving or
resizing elements, you can customize the UML display in the Project
Properties and the IDE Options dialog boxes. For example, you can filter
what is displayed in a given diagram on a project basis, as well as include
references from project libraries. You can also globally customize the
display of your UML diagram by setting the sort order, font, colors, and
various other options.

Setting project properties

There are several project properties you can set for your UML diagrams in
the Project Properties dialog box:

¢ Filtering: available on the Class Filters page
e Library references: available on the General page
* References from generated source: available on the General page

To open the Project Properties dialog box, choose Project | Project
Properties or right-click the project file in the project pane and choose
Properties.
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Important

Filtering packages and classes

On the Class Filters page of the Project Properties dialog box, you can
exclude packages and classes from your project’'s UML diagrams. Choose
Project | Project Properties and click the Class Filters tab. Choose UML
Diagram from the Name drop-down list. Then choose the Add button to
add any classes or packages to the exclusion list. Any classes or packages
in the list are then excluded from the UML diagram.

(D Properties for 'ProviderResolver jpx' [x]
Name: | UML diagram -|
Exclude packagelclass
java. ‘ Add...
javax.*
Remove
Reset [(ok || cancel || mew |

Return to your UML diagram and choose the Refresh button on the
project pane toolbar. Notice that the classes and packages in the Exclude
Package/Class list are excluded from the diagram but are still accessible
in the structure pane. To temporarily disable any package and class
filtering applied to your diagram, right-click the UML diagram and
uncheck Enable Class Filtering on the UML browser context menu.

If you have filtering set in the Project Properties dialog box, all of the
diagrams in the project are filtered. Disabling filtering from the context
menu in one diagram does not disable it for all diagrams. If you navigate
to another diagram in the project, filtering is still enabled. Once you close
the file or package, the setting reverts back to the project-level setting.

Including references from project libraries

Typically, libraries provide services to the applications that are built upon
them but don’t know anything about their users. To show these
relationships, you need to include references from the libraries.

On the General page of the Project Properties, you can check the Include
References From Project Library Class Files option to include references
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Customizing UML diagrams
from libraries in your UML diagrams. By default, this option is off and a
library’s reverse dependencies to a project are excluded.

If your project is very large, choosing this option could noticeably increase
the time it takes JBuilder to load the classes and create the UML diagram.

(0] Properties for 'ProviderResolver jpx’' [%]

Paths [ General | Run | Build | Formatting | ClassFilters | Server |

Encoting: | Defautt -|

[_] Enable assert keyword
Automatic source packages

[v] Enable source package discovery and compilation

Deepest package exposed: |3 |

Class Javadoc fields:

Label ] Text I
Title Custom Providers and Resolvers
Description Tutarial, exarmple of provider and resalver.
Copyright: Copyright () 1998
Company Barland International
@author Jens Ole Lautidsen
@version

[v] Include references from project library class files

["] Diagram references from generated source

Reset [0 || cancol || Hew |

See also

* “Step 4: Adding references from libraries” on page 20-9 in Chapter 20,
“Tutorial: Visualizing code with the UML browser.”

Including references from generated source

You can also include references from generated source, such as IIOP files
and EJB stubs, in your UML diagrams. To do this, choose the Diagram
References From Generated Source option on the General page of Project
Properties.

Setting IDE Options

The UML page of the IDE Options dialog box (Tools | IDE Options)
provides options for global customization of the UML diagram in
JBuilder’s UML browser. To access the UML page, choose Tools | IDE
Options, and click the UML tab.

Here you can change the UML diagram’s visibility icons, grouping order,
sorting order, properties display, font family and size, and colors for the
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various screen elements. Choose the Help button on the UML page for
more information.

(D IDE Dptions
Run/Debug | Audio EJB Designer |
Browser r File Types r Weh r/ XML ‘

[v] Use wisibility icons [v] Sort alphahetically
[vi Group by visibility [v] Display properties separately
Font family: | (Default) w | Font size: | {Default)
Screeh element:
g"”;"g color: [N

orders
Class hackground 9E=EEE==
Current package background
Intetface background
Package background Select custom color...
Text =
Wiewer background

Resat [ok || cancel || Hew |

See also

¢ “Customizing the IDE” in Introducing JBuilder

Creating images of UML diagrams

The UML browser supports saving UML diagrams as images. However,
the image size and color depth may be a limitation. In that case, an error

message is output. JBuilder supports the Portable Network Graphics
(PNG) format for images.

To save the UML diagram as an image, right-click in the UML browser
and choose Save Diagram. Enter a file name in the Save Diagram dialog
box. The PNG extension is automatically added to the file name.

Printing UML diagrams

Use the Print button on the main toolbar or the Print command (File |
Print) to print your UML diagram. You can also use the Page Layout
command (File | Page Layout) to set up page headers, set margins, and
change the page orientation. The diagram is scaled down slightly from the

size on the screen. Diagrams that are too large to fit on a page are printed
as multiple pages.
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Important  You need to move the focus to the UML diagram for the print option to be
available.

Refactoring and Find References

The UML browser provides access to JBuilder refactoring features. There
are several ways to access refactoring in the UML browser:

¢ Right-click a package, class, field, method, or property name in the
UML diagram and choose Rename from the context menu.

* Select a package, class, field, or method name in the UML diagram and
press Enter. Enter a new name in the Rename dialog box.

¢ Right-click a class name in the UML diagram and choose Move from
the context menu.

¢ Right-click a method name in the UML diagram and choose Change
Parameters from the context menu.

Before refactoring, you might also want to find all source files using a
selected symbol. To locate all references to a symbol, select the symbol in a
UML diagram or in the editor. Right-click the symbol and choose Find
References.

See also
e Chapter 12, “Refactoring code symbols”

* “Finding references to a symbol” on page 12-8
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Chapter

Refactoring code symbols

This is a feature of ~ Code evolves as technology and market demands evolve. Over time,
JBuilder SEand  existing code may need to be changed to allow more room to grow, to
Enterprise  improve performance, to accommodate changing needs, or simply to
clean up the code base. Refactoring is the term used to describe redesigning
existing code without changing its behavior from the user’s point of view.
It also means the individual tasks involved in that redesign.

Refactorings may be small or extensive, but even small changes can
introduce bugs. Refactoring must be done correctly and completely to be
effective. One change can have permutations throughout the entire
codebase. Good refactoring handles the entire set of permutations
responsibly and durably, so that no behavior is changed beyond
improvements in performance or maintainability and no bugs are
introduced.

Types of refactorings

JBuilder provides many types of refactorings:

Optimize Imports
Rename refactoring

Move refactoring

Change Parameters
Extract Method

Introduce Variable
Surround With Try/Catch

Refactorings are available from the editor context menu, the Editor menu,
the structure pane context menu, and a UML diagram context menu. Note
that you cannot refactor across projects.
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Note If you refactor an EJB file, you will see the following warning:

WARNING: You are refactoring an EJB file. This may require
that you change some source code and the deployment
descriptor by hand. We recommend using the EJB Designer for
most refactoring scenarios.

You will need to update all relevant source files to support the refactoring.
(EJB development is a feature of JBuilder Enterprise.)

Optimize Imports

An Optimize Imports refactoring rewrites and reorganizes your import
statements according to the custom settings in the project properties. It
also removes any import statements that are no longer used in the code.

To learn how to optimize imports in JBuilder, see “Optimizing imports”
on page 12-14.

Rename refactoring

Rename refactoring applies a new name to a package, class, method, field,
local variable, or property, ensuring that all references to that name are
correctly handled. Rename refactoring a constructor renames the class.

Rename refactoring is far more than a search and replace task; references
must all be accounted for and properly handled while patterns must be
recognized so that overloaded names are handled correctly. For example,
when a rename refactoring is performed on an overloaded class name, the
class’s new name must be reflected in the class declaration and in every
instance of that class and every other reference to that class. However, the
new name must only be reflected in the target class, not in the other
classes that share its original name or their declarations, instances,
references, etc.

For packages, rename refactoring renames the specified package. Package
and import statements in class files are updated. The package,
sub-packages, and class source files are moved to the new source
directory and the old one is deleted.
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In JBuilder, you can rename refactor the following code symbols.

Table 12.1  Refactoring and code symbols

Code symbol
Package

Class, inner class,
or interface

Method

Field

Local variable

Property

Description

Rename refactoring a package renames the package and the
entire sub-tree of packages. The package name cannot already
exist in the project.

Rename refactoring an outer public class renames the source file.
If the source file name already exists in the current package, the
refactoring is prevented. If the class is not the outer public class
and there is another class of the desired new name, the class isn’t
renamed.

Rename refactoring a method renames the method and all
references to that method. The method can be renamed in all
classes that this class inherits from or in all classes in the
hierarchy for the class. A forwarding method can be created.

Rename refactoring a field renames the field to a new name. The
new name cannot already exist in the class that declared the
original name. If there are scope conflicts between the new name
and the old name, the this keyword is added to the beginning of
the new field name. A warning is displayed if the new name
overrides or is overridden by an existing field in a superclass or
subclass.

Rename refactoring a local variable renames the variable to the
new name. The new name cannot already exist in the class that
declared the original name. The local variable name is
prepended to a field name if there is a conflict with a new
variable name.

Rename refactoring a property renames the property, as well as
its getter and setter. The new name cannot already exist in the
class that declared the original name.

To learn how to rename refactor in JBuilder, see:

¢ “Rename refactoring a package” on page 12-17

* “Rename refactoring a class” on page 12-17

* “Rename refactoring a method” on page 12-19

¢ “Rename refactoring a field” on page 12-21

¢ “Rename refactoring a local variable” on page 12-20

* “Rename refactoring a property” on page 12-22

Move refactoring

In JBuilder, move refactoring is available for classes. Move refactoring
moves a specified class to a new package. Move refactoring is only
allowed on a top-level public class. The package the class is being moved
to cannot already contain a source file of the new name. The refactoring
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must update the declaration of the class, as well as all the usages of that
class.

To learn how to move refactor in JBuilder, see “Move refactoring a class”
on page 12-18.

Change Parameters

Change Parameters allows you to add, rename, delete and re-order a
method’s parameters. You can edit a newly added parameter before you
close the dialog; however, you cannot edit an existing parameter.

To learn how to change method parameters, see “Changing method
parameters” on page 12-22.

Extract Method

Extract Method turns a selected code fragment into a method. JBuilder
moves the extracted code outside of the current method, determines the
needed parameter(s), generates local variables if necessary, and
determines the return type. It inserts a call to the new method in the code
where the code fragment resided.

To learn how to extract a method, see “Extracting a method” on
page 12-24.

Introduce Variable

The Introduce Variable refactoring allows you to replace the result of a
complex expression, or part of the expression, with a temporary variable
name that explains the purpose of the expression or sub-expression.

To learn how to introduce a variable in JBuilder, see “Introducing a
variable” on page 12-25.

Surround With Try/Catch

This refactoring adds a try/catch statement around the selected block of
code. It detects all checked exceptions in a block and adds specific blocks
for each checked exception.

To learn how to surround a code block with a try/catch statement, see
“Surrounding a block with try/catch” on page 12-26.
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JBUuilder’s refactoring tools

Note

You can access JBuilder’s refactoring tools from the editor context menu
and a UML diagram context menu. Refactoring commands are also
available on the Edit menu and the Search menu. For more information on
the editor, see “Working in the editor” in Introducing JBuilder. For more
information on UML, see Chapter 11, “Visualizing code with UML.”
(UML is a feature of JBuilder Enterprise.)

Before a refactoring, you can view, by category, all locations in the current
project where the selected symbol is referenced. You can also navigate to
the symbol’s definition. If JBuilder can’t complete the refactoring, the IDE
provides warning and error messages to help explain why. Warnings
don’t stop the refactoring. However, if an error is encountered, the
refactoring is prevented. For example, a refactoring might be prevented if
a file is read-only (not yet checked out) or if the symbol name already
exists.

Single file refactorings (for example, Extract Method and Introduce
Variable) do not display output unless there are errors or warnings.

JBuilder’s refactoring tools provide extensive information, including;:
¢ Limitations reporting

JBuilder checks for conditions where your refactoring might encounter
problems. For example, JBuilder determines if needed dependency
information is missing or out-of-date, if a file is read-only, or if a class
file does not exist.

* References discovery

JBuilder finds all source files containing dependencies. The exact source
position is located.

e Validation

JBuilder determines if the new name is legal. For example, the name
might already be in use or contain illegal syntax.

* Source tree updating

JBuilder physically moves a directory or a file within the source tree for
a class move refactoring or a package rename refactoring. JBuilder also
updates import statements as needed for any dependencies.

* Reference renaming

JBuilder renames references with the new name.
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Setting up for references discovery and refactoring

To find all references to a symbol, you need to compile with references
from project libraries enabled. To verify this, go to the General tab of the
Project Properties dialog box. Make sure the Include References From
Project Library Class Files option is on. This option loads all library
relationships, allowing JBuilder to discover all references.

Note Checking this option is not required; it may slow down compiles and the
refactoring process. However, if this option is off, JBuilder can’t discover
all references for the Find References command (see “Finding references
to a symbol” on page 12-8 for more information).

Additionally, your project must be up-to-date; that is, the timestamp on
the class files and the source files must match. To make sure your project
is up-to-date, compile it using the Project | Make Project command.

To set up JBuilder for references discovery and refactoring,

1 Choose Project | Project Properties to open the Project Properties dialog
box.

2 Choose the General tab. Check the Include References From Project
Library Class Files option.

The General tab of the Project Properties dialog box looks like this:

@ Project Properties

General |

Encoding: | Default > |

Automatic source packages

|vi Enable source package discovery and compilation

Deepest El |

Class Javadoc fields:
Label | Text ]

Title:
Description
Copyright: Copyright (cy 2001

Cormnpary:
@author
{@version 1.0

[_] Include references from project library class files
[_] Diagram references from generated source

Reset [ok || cancel || mew |
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3 To always build your project before refactoring, choose the Build tab of
the Project Properties dialog box. Then, click the General tab and
choose the Always Build Before Refactoring option. This option is off
by default. If you select this option, the refactoring is slower, but all
cases are caught. If you leave this option off, the refactoring is faster,
but there may be specific items missed in the refactoring.

The General tab of the Project Properties Build page looks like this:

@ Project Properties

[v] Autosave all files before building
[C] Refresh project before building
[vi Generate source to output path
[7] Autocancel build on error

[71 Always build before refactoring

|wi Check JSPs for errors at build-time

SOL.J translator: | <Nohe> >

Reset [0 || cancel || Hew |

4 Click OK to close the dialog box.
5 Choose File | Save All or click the Save All button on the toolbar.

6 Choose Project | Make Project to compile the entire project and load all
references.

Learning about a symbol before refactoring

Before you refactor, JBuilder provides several ways that you can learn
about a symbol. You can find its definition. You can also find all
references to the symbol; that is, all source files that use the symbol.

Finding a symbol’s definition

You can use Search | Find Definition or the Find Definition context menu
command to determine where a symbol is defined. To find a symbol’s
definition,

1 Compile the project.
2 Select the symbol in the editor.
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3 Right-click the symbol and choose Find Definition.
The source file where the symbol is defined is opened in the editor.

¢ If the symbol is an instance of a class, the cursor is moved to the
instance definition.

e If the symbol is a method, the class that defines the method is
opened in the editor, with the cursor placed at the start of the
method signature.

e If the symbol is a variable, and the variable is defined in the open
class, the cursor moves to the variable definition. If the variable is
public and defined in another class, the class is opened in the editor
with the cursor placed on the definition.

Important  In order for a definition to be located, you must have already compiled
your project. The class that includes the definition must be on the import
path or in the same package as the symbol.

Finding references to a symbol

Before refactoring, you might also want to find all source files using a
selected symbol. To locate all references to a symbol,

1 Compile the project.
2 Select the symbol in the editor or the structure pane.

3 Right-click the symbol and choose Find References or choose Search |
Find References.

References are displayed on the Search Results tab of the message pane
in order of discovery. Class and method references are sorted by
category. Field and local variable references are sorted by file name.
You cannot find references for a package or a property.

Note If you try to discover information about a symbol and JBuilder does not
open a source file in the editor or display the Search Results tab, your
project might not be compiled or might not be compiled with references
from project libraries. For more information, see “Setting up for references
discovery and refactoring” on page 12-6.
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The following table details, by code symbol, the reference categories that
can be displayed in the Search Results tab.

Table 12.2  Find References details

Code symbol

Class, inner
class, or interface

Method or

constructor

Field and local
variable

Reference category

3
3

L

\..E

o gt FA

12
o
ol

Ancestors- Classes that this class directly inherits from.
Descendents- Classes that directly descend from this class.
Type references- Classes that declare or instantiate the type
of object for the class.

Descendents type references- Classes that are descendents
or use descendents of the type of object for the class.

Member references- Members in this class.

Descendents member references- Members in classes that
descend from this class.

Declarations- Locations where this method is declared.

Direct usages- Locations in directly instantiated classes that
call this method.

Indirect usages- Locations in ancestor and descendent
classes that indirectly call this method through an ancestor
or descendent.

Writes- Locations where the field or local variable is
written.

Reads- Locations where the field or local variable is read.

Class references

If you have located references for a class, double-click a reference category
in the Search Results tab to expand it. The source files where the class is
referred to are listed. Click a source file, then click the reference to go
directly to the reference in the editor.

Figure 12.1 Class references in the Search Results tab

& 5 ancestors

@ @ Tupe references
© & JFrame java

§ & Member references
@ & JFrame.java

9 ﬁ References to class javaxswing.JFrame

X | Search
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Method references

If you have located references for a method, double-click a reference
category to expand it. The source files where the method is referred to are
listed. Click a source file, then click the reference to go directly to the
reference in the editor.

Figure 12.2 Method references in the Search Results tab

% oy Referances to method updateCaption in class com.barland samples texeditor. TeMEdIF rame
@ % Declarations
@ & TexEditFrame java
+ void updateCaption( {
© 4 Directusages
@ & TeEditFrame.java
« updateCaption(); |

+_undateCantinnf

X | Search

Field and local variable references

If you have located references for a field or local variable, double-click a
file name to display the writes and reads for that symbol. Click the write
or read reference to position the cursor on the reference in the editor.

Figure 12.3 Field and local variable references in the Search Results tab

9 ﬁ References to variable caption in method updateCaption =
@ & TemEditFrame.java
Y String caption;
Y caption ="Untitled";
Y caption = cunFileMarme;
Y caption ="*" + caption;
\i/ caption ="Text Editor- " + caption;
% caption="*" + caption;
“% caption ="Text Editor- " + caption;
“% this setTitle(caption);
% oy References to field menuBart in dlass com.borand samples texe ditar TetEditFrame
@ & TeEditFrame.java
\i/ JwenuBar menuBar! = new JMenuBarg;
“% menuBarl.add{menuFile); |
R raennRar adddiddennd i

X | Search

Viewing changes before a refactoring

For some types of refactoring, JBuilder provides the opportunity to view
potential changes before committing the refactoring. You might want to
preview changes when you are first using the refactoring tools, in order to
carefully examine what JBuilder will change. The preview option, View
References Before Refactoring, is shown below.

Figure 12.4 Rename Class dialog box

Rename Class “TextEditFrame™ B

Package: com.borland.samples.texteditor
Old name: TextEditFrame

New name: |TextEdit0rFrame

[v] Miew references before refactoring ———————— Freview option

| 0K || Cancel || Help |
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After you choose the preview option and click OK on the dialog box,
potential changes are displayed on the Refactoring tab of the message
pane. Potential changes, the lines that will change if you complete the
refactoring, are displayed by file name, sorted in the order of discovery.
To go directly to a reference in a source file, expand the file node and click
the reference.

Some refactorings do not provide a preview option.

Before refactoring, the Refactoring tab will look similar to the following
figure.

Figure 12.5 Refactoring tab before refactoring

9 @ Rename: TextEditFrame to TexEditorFrame in package com.borland.samples texeditor
@ & TeEditFrame.java

* public class TextEditFrame extends JFrame {

+ public TextEditFrarmed {

¢ imagel = new Imageleon(TextEditFrame.class. getResource openFile.gify;

+ image? = new Imagelcon(TextEditFrame class.getResource("closeFile.gif);
imaged = new Imagelcon{TextEditFrame.class getResourceChelp.oif));
TextEditFrame adaptee;

+ TextEditFrame_menuFileExit_ActionAdapter(TextEditFrame adaptee) {
TextEditFrame adaptee;
TextEditFrame_menuHelpAbout_ActionAdapterTestEditFrame adaptee) {

+ TextEditFrame adapiee;
TextEditFrame_jMenultems_actionAdapter{TextEditFrame adaptee) { -

@ =7 \fiew references (select icon to refactor)

kS @ Refactoring

The Refactoring tab contains a Refactor button on the toolbar. It also
displays an open cross-hatched X to show that the refactoring is
unfinished. To finish the refactoring and commit the changes, click the
Refactor button. The status bar in the Refactoring tab displays a message
informing you of the progress.

If you edit any of the selected files before completing the refactoring,
JBuilder won’t allow the refactoring, since the files will be out-of-date. The
Refactoring tab status bar displays the following message: “Files have
changed - can’t refactor.”

The following table details the type of information displayed for a
refactoring.

Table 12.3  Refactoring details

Type of

Code symbol refactoring Information displayed

Package Rename Sourece files that contain a class reference that
will change.

Class, inner class, Rename Line locations in the current source file where

or interface the class is declared; includes constructors.
Also lists source code locations where the class
is used.
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Table 12.3  Refactoring details (continued)

Type of

Code symbol refactoring Information displayed

Class Move Source code locations where the class’ current
package is declared or imported. Indicates if a
package in the list of imports is added or
deleted. (An import statement is added for any
dependencies the class has on the package it is
being moved from.)

Method Rename Source code locations where the method is
declared and used. Indicates if a forwarding
method is created.

Method Change Source code locations where the method is

Parameters declared and called.

Field and local Rename Source code locations where the symbol is

variable declared and called.

Property Rename Source code locations where the property is

declared and where accompanying getter and
setter are declared and called.

When the refactoring is completed, the status bar displays the message
“Refactoring completed.” The Refactor button is dimmed.

After refactoring, the Refactoring tab will look similar to the following
figure.

Figure 12.6 Refactoring tab after refactoring

@ @ Rename: TextEditFrame to TextEditorFrame in package corm borland.samples texteditor
@ & TexEditFrame java

¢ public class TextEditFrarme extends JFrame {

+ public TextEditFrarmed {

+ imagel = new Imagelcon(TextEditFrame class.getResource("openFile.gif'));
image? = new Imagelcon{TexdEditFrame.class getResourceC'tloseFile.gif);
image3d = new Imagelcon(TexdEditFrame.class getResourceChelp.oit));

+ TextEditFrame adapiee;
TextEditFrame_menuFileExdt_ActionAdapter(TexEditFrame adaptee) {
TextEditFrame adaptee;

* TextEditFrame_menuHelpAbout_ActionAdapter(TexEditFrame adaptee) {
TextEditFrame adaptee;
TextEditFrame_jMenulterns_actionAdapterTestEditFrame adaptee) { -

@ > Refactoring completed

x| Refactoring

After refactoring, the Refactor button is removed from the tab and the
cross-hatch symbol closes to an X. The contents of the Refactoring tab,
however, do not change. The original lines of source code are still
displayed, so that you can compare the changes made by the refactoring.
Click on an original source code line to go to the line that was changed.
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Figure 12.7 Source file and Refactoring tab after refactoring

Q S @ FT. - & Tedediclss |

TextEditar jpx | ;I

3 @ cam.horland. Sampll JiConstruct the application

public TextEditClass() {
kRl AR ehils frame = new TextEditorFramei): N‘?cme after
//Walidate frames that hawve preset sizes refactoring
//Pack frames that hawve useful preferred size in:J

if (packFrame) |

E:‘ﬂ Imports frame.packi]:
5 @ TexEditClass b
TexEditClass) else {
main{String args) frame.validate():
ackFrame t i
P o _>l_I
h’extEdnCIaSSJava 320 | | Insent

Source | D95|gn| Eleanl UMLlEl H|st0ry|

E@ Rename: TextEditFrame to TextEditarFrame in package com.horland.samples texteditor
- TextEditClass java

MName before
refactoring

+ TextEditFrame frame = new TextEanrameo
&y TewtEditFrarme java

@ ¥ Refactoring completed

Refactaring I

Executing a refactoring

To complete a refactoring in JBuilder, you first select the symbol or block
of code you want to refactor. Then, right-click or use the Edit menu to
choose the type of refactoring you want to complete. For most
refactorings, JBuilder provide a dialog box where you can enter a new
name and choose whether or not to preview the refactoring. For some
refactorings, such as surrounding a block of code with try/catch
statement, JBuilder will automatically complete the refactoring for you.

See the following topics for more information:

¢ “Optimizing imports” on page 12-14

¢ “Rename refactoring a package” on page 12-17

* “Rename refactoring a class” on page 12-17

* “Move refactoring a class” on page 12-18

¢ “Rename refactoring a method” on page 12-19

¢ “Rename refactoring a local variable” on page 12-20
¢ “Rename refactoring a field” on page 12-21

* “Rename refactoring a property” on page 12-22

¢ “Changing method parameters” on page 12-22
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¢ “Extracting a method” on page 12-24
* “Introducing a variable” on page 12-25

¢ “Surrounding a block with try/catch” on page 12-26

Optimizing imports

Use Optimize Imports to rewrite and reorganize your import statements
according to the custom settings in the project properties. Optimize
Imports also removes any import statements that are no longer used. You
can customize the order of imports on the Imports tab of the Project
Properties dialog box Formatting page (Project | Project Properties).
Optimize Imports is available from the editor.

To customize the package import style, open the Project Properties dialog
box. Choose one of the following:

¢ Right-click the project file in the project pane and choose Properties, or
* Select Project | Project Properties.
To set threshold and sort order options for imports,

1 Select the Formatting tab, then the Imports page. Choose the Threshold
tab to set the package import threshold. The Threshold tab looks like
this:

@ Project Properties

Paths | General | Run | Build Formatting | Class Filters rSENE[‘

('Basic | Blocks | Spaces | BlankLines | Wrapping | Generated | Imports |

Threshold | Sort Order |

Options Preview:

_ import java.ucil.#:
[C] Aways impaort classes import javax.swing.?:

Package import threshold: lﬂa import java.io.”:
import java.math.¥;

public class Poo |
¥ector Wector = mew Vectori):
Date date = mew Date();
ArraylList arraylist = new Arravlist();
= new 1z
JButton button = new JButtoni();
JCheckBox checkBox = mew JCheckBox (]!
JPanel panel = mew JPanel():
File file = mew File("");
StringReader reader = new StringReader(™"):
BigInteger bigInt = new BigInteger("10");

B | ¥

Reset [ ok || cancel || mew |
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2 The Always Import Classes option determines if package import
statements are added to your code. Check this option if you do not
want to add package import statements to your code. Instead,
individual classes are imported directory. When you use this option,
the Package Import Threshold setting is ignored.

3 The Package Import Threshold sets how many classes must be
imported from a package before rewriting class imports into a package
import statement.

Classes up to this threshold are imported using individual class import
statements. When the threshold is exceeded, the entire package is
imported. For example, when three is entered in this field, and you use
four or more classes from a package, the entire package will be
imported.

The Preview box displays the results of different import thresholds
settings.

4 Choose the Sort Order page to determine how imports are sorted. The
Sort Order page looks like this:

@ Project Properties
Paths | General | Run | Build || Formatting | Class Filters |’Server |
rBasi[: rBIu[:ks rSpacEs rBIankLinEs rW'rapping rGEnErated rlmpurls |
Threshold | Sort Order |
java | Add prefix...
<blank line>
javax Add blank line
<blank line>
<>
Reset [ ok || cancel || mew |

5 To add an import that starts with a specified prefix, choose the Add
Prefix button. Enter the prefix into the Add Prefix dialog box.
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Note
Tip

Tip

6 To insert an extra line break between import statements or groups of
import statements, select the package you want to insert an extra line
break below and click the Add Blank Line button.

7 To change a package import statement, select it and click the Edit
button.

8 To remove an import from the list, select it and click Remove.

9 To move an import or a blank line within the list, click Move Up or
Move Down.

10 To import a pre-defined formatting, click the Import button. The
Import Code Formatting Settings dialog box is displayed. Choose the
formatting you want to import and click OK.

11 To export and save the formatting, click the Export button. The Export
Code Formatting Settings dialog box is displayed. Enter the name of
the file you want to save the settings to and click OK. The file type must
be .codestyle. Formatting setting files are saved to the <. jbuilder>
directory.

Comments in the import section of the code are preserved.

If you want to customize the order of import statements for all new
projects, choose Project | Default Project Properties and make your
modifications on the Import Style page in the Default Project Properties
dialog box.

Using Optimize Imports
To optimize imports,

1 Choose Project | Make Project to compile your project.

2 Choose Edit | Optimize Imports or right-click in the editor and choose
Optimize Imports. You can also use the shortcut Ctrl + . Additionally,
you can choose the a symbol in the structure pane, right-click, and
choose Optimize Imports.

Choose Edit | Undo to undo Optimize Imports.

To optimize imports from the project pane,
1 Right-click the package in the project pane.
2 Choose Format Package.

3 Check the Optimize Imports option in the Format Code dialog box and
click OK.
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Rename refactoring a package

You can rename refactor a package from the editor, the structure pane, or
a UML class or package diagram. Rename refactoring a package renames
the package and the entire sub-tree of packages to the new root package
name. It also moves the package and all class names to the new name and
source directory. The existing source directory structure for that package
is deleted.

To rename refactor a package,

1 Right-click the package name in a UML class or package diagram, the
structure pane, or in the editor.

2 Choose Rename.

The Rename Package “package name” dialog box is displayed.

Rename Package "com.borland_samples. texteditor™

Old name: com.horland.samples.texteditor

New name: \com.borland.samples.textedit | - |

[v] View references before refactoring

[Con || cancet || Hew |

3 Enter the new name for the package in the New Name field.

4 Click the View References Before Refactoring option if you want to
view the changes before completing the refactoring. Otherwise, click
OK to complete the refactoring. (If you preview, click the Refactor
button on the toolbar to complete the refactoring.)

The package rename refactoring is prevented if the new package name
already exists or is invalid.

Rename refactoring a class

You can rename refactor a class, inner class, or interface from either the
editor, the structure pane, or the UML class diagram. Rename refactor for
an outer public class renames all declarations of and all usages of the class
and the source file. If you select a constructor, the rename refactoring
renames the class.

To rename refactor a class, inner class, or interface,

1 Open the class file you want to rename in the editor or as a UML
diagram.

2 In the editor, UML diagram, or structure pane, right-click the class,
inner class, or interface you want to change the name of.
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3 Choose Rename.
The Rename Class “ClassName” dialog box is displayed.

Package: com.borland.samples.texteditor
Old name: TextEditFrame

New name; [TextE ditorF rame)

[¥] View references before refactoring

| OK || Cancel H Help ‘

4 Enter the new name of the class in the New Name field.

5 Click the View References Before Refactoring option if you want to
view the changes before completing the refactoring. Otherwise, click
g OK to complete the refactoring. (If you preview, click the Refactor
button on the toolbar to complete the refactoring.)

The refactoring is prevented if the class identifier is invalid. If the class is
not the outer public class and there is another non-outer public class of the
desired new name, the class isn’t renamed.

Move refactoring a class

You can move a class to a new package from the editor, the structure pane,
or the UML class diagram. Move refactoring a class moves that class to a
new package as long as the new package does not already contain a source
file of the new name. The package and import statements in the class
source file, as well as in all classes that reference the moved class, are
updated. (An import statement is added for any dependencies the class has
on the package it is being moved from.) The class must be the top level
public class.

To move a class to a new package,

1 Open the class file you want to move in the editor or as a UML
diagram.

2 In the editor, UML diagram, or structure pane, right-click the class
name.
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3 Choose Move.
The Move Class “ClassName” dialog box is displayed.

From package: com.horland samples texteditor
To package: ‘[:nm.hurland.samples.lexledil ‘ - |

[v] View references before refactoring

[ox || cancal || Hem |

4 Enter the name of the package the class is being moved to in the To
Package field.

5 Click the View References Before Refactoring option if you want to
view the changes before completing the refactoring. Otherwise, click
OK to complete the refactoring. (If you preview, click the Refactor
button to complete the refactoring.)

The class isn’t moved if the class identifier is invalid or if the source file
name already exists in the new package. JBuilder adds an import statement
for the old package name, if needed.

If you move a class to a package that doesn’t exist, JBuilder creates the
new package, adds it to your project, creates the new source directory, and
moves the class to it. It also updates package names and import
statements. Additionally, if the package no longer contains any classes,
JBuilder removes that package from the project and deletes its source
directory.

Rename refactoring a method

You can rename refactor a method from either the editor, the structure
pane, or a UML diagram. Rename refactoring a method renames the
method, all declarations of that method, and all usages of that method.
The method can be renamed from the selected class down in the hierarchy
or in the entire hierarchy. A forwarding method, that passes on the
method call to the new method, can be created. This allows your public
API to remain intact.

Renaming a method does not rename overloaded methods; that is,
methods with the same name but with different method signatures.

To rename refactor a method,

1 Open the source file containing the method you want to rename in the
editor or as a UML class diagram.

2 In the editor, UML diagram, or structure pane, right-click the method
you want to change the name of.
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3 Choose Rename.
The Rename Method “methodName” dialog box is displayed.

Class: corm.horland.samples texteditor. TextEditF rame

Old name: openFile

New name: ‘EIFIEHF”ES'

Options

[vi Refactor ancestors

[v] View references before refactoring

[Cox || cancel || mew |

4 Enter the new name of the method in the New Name field.

5 The Refactor Ancestors option (on by default) renames methods in
classes that this class inherits from.

6 Turn off Refactor Ancestors to rename the method only in this class and
in its descendents. You can then choose to add a forwarding method by
clicking the Create Forwarding Method option.

7 Click the View References Before Refactoring option if you want to
view the changes before completing the refactoring. Otherwise, click
g OK to complete the refactoring. (If you preview, click the Refactor
button on the toolbar to complete the refactoring.)

The refactoring is prevented if the new method name already exists in the
file where it is declared. If the name exists in other files in the direct
inheritance, a warning is issued. If you are refactoring with Refactor
Ancestors, a warning can also be displayed if the method exists, but is not
in the editable source path. For example, if the method exists in a library,
you won't be able to refactor it, as libraries are read-only.

Rename refactoring a local variable

You can rename refactor a local variable only from the editor. A local
variable rename refactoring changes the declaration and usages of that
variable to the new name. Note that a method parameter is treated as a
local variable.

To rename refactor a local variable,

1 Right-click the local variable you want to change the name of.
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Choose Rename.
The Rename Variable “variableName” dialog box is displayed.

Class: corm.horland.samples texteditor. TextEditF rame

Oldname: size

New name: ‘sizeoﬂ

[v] View references before refactoring

[Con || cancet || Hew |

Enter the new name of the variable in the New Name field.

Click the View References Before Refactoring option if you want to
view the changes before completing the refactoring. Otherwise, click
OK to complete the refactoring. (If you preview, click the Refactor
button on the toolbar to complete the refactoring.)

The refactoring is prevented if the new name exists in the class that
declared the original variable.

Rename refactoring a field

You can rename refactor a field from either the editor, the structure pane,
or a UML class diagram. A field rename refactoring changes the
declarations and usages of that field to the new name.

To rename refactor a field,

1

Open the source file containing the field you want to rename in the
editor or as a UML class diagram.

In the editor, UML diagram, or structure pane, right-click the field you
want to change the name of.

Choose Rename.

The Rename Field “variableName” dialog box is displayed.

Rename Field "contentPane™
Class: com.hatland.samples texteditor. TeMEditFrame

Oldname: contentPane

New name: |contentFanel

[v] View references before refactoring

[Cox || cancel || mew |

Enter the field’s new name in the New Name field.

Click the View References Before Refactoring option if you want to
view the changes before completing the refactoring. Otherwise, click
OK to complete the refactoring. (If you preview, click the Refactor
button on the toolbar to complete the refactoring.)
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The refactoring is prevented if the new name exists in the class that
declared the field. If there are scope conflicts between the new name and
the old name, the this keyword is added to the new field name. A warning
is displayed if the new name overrides or is overridden by an existing
field in a superclass or subclass.

Rename refactoring a property

Thisis a feature of ~ You can rename refactor a property only from a UML class diagram. A
JBuilder Enterprise  property rename refactoring changes all declarations of that property, as
well as its getter and setter methods.

To rename refactor a property,
1 Right-click the property you want to change the name of.
2 Choose Rename.The Rename Property “propertyName” dialog box is

displayed.

Class: com.borland.samples.texteditor. TextEditFrame
Old name: password

New name: [passwards

[¥] View references before refactoring

| OK || Cancel H Help ‘

3 Enter the new name of the property in the New Name field.

4 Click the View References Before Refactoring option if you want to
view the changes before completing the refactoring. Otherwise, click
g OK to complete the refactoring. (If you preview, click the Refactor
button on the toolbar to complete the refactoring.)

The refactoring is prevented if the new name exists in the class that
declared the original property.

Changing method parameters

You can add, delete and re-order a method’s parameters from the editor,
the structure pane or from a UML diagram. You can edit a newly added
parameter before you close the Change Parameters dialog box; however,
you cannot edit an existing parameter.

To change a method’s parameters,

1 Right-click the signature of the method you want to change parameters
for.
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2 Choose Change Parameters of “methodName”.

The Change Parameters dialog box is displayed. Existing parameters
are displayed in the list.

(D) Change Parameters of Method "setPassword”™
Class: com.borland.samples texeditor TextEditFrame

Method: setPassward

Mame | Type | State | | Add...
password java.lang.String  |existing, in use =

Options

[v] Refactor ancestors

|¥| Wiew references hefore refactoring

¢ The Name column displays the name of the parameter.

* The Type column displays the Java type.

* The State column shows if the parameter is new or existing and if it
is in use in your code. For new parameters, it shows the default
value.

3 To add a new parameter, click the Add button. The Add New
Parameter dialog box is displayed where you choose the parameter’s
type, enter a name for the parameter, and assign a default value.

@Add New Parameter
Type: |honlean| | - ‘
Hame: |aElnDIEan |
Default value: [false |
[ ok || cancel || mew |

4 To edit a newly added parameter, select the parameter and click Edit.
The Edit New Parameter dialog box is displayed where you can change
the name, type, or default value.

5 To remove a newly added parameter, choose the parameter and click
the Remove button. You cannot remove existing, in use parameters.

6 To rearrange the order of the method parameters, use the Move Up and
Move Down buttons.
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7 The Refactor Ancestors option (on by default) refactors methods in
classes that this class inherits from. Turn off Refactor Ancestors to
refactor the method only in this class and in its descendents. You can
then choose to add a forwarding method by clicking the Create
Forwarding Method option.

8 Click the View References Before Refactoring option if you want to
view the changes before completing the refactoring. Otherwise, click
@ OK to complete the refactoring. (If you preview, click the Refactor
button on the toolbar to complete the refactoring.)

The refactoring is prevented if the new method signature already exists in
the file where it is declared. If the signature exists in other files in the
direct inheritance, a warning is issued. If you are refactoring with Refactor
Ancestors, a warning can also be displayed if the same method exists, but
is not in the editable source path. For example, if the method exists in a
library, you won't be able to refactor it, as libraries are read-only.

Note that the refactoring is prevented if the new parameter name or type
is not a valid Java identifier.

Extracting a method

The Extract Method refactoring allows you to turn a selected code
fragment into a method. You can access this refactoring from the editor.

To extract a method,
1 In the editor, select the block of code you want to turn into a method.

2 Right-click and choose Extract Method. The Extract Method dialog box
is displayed.

(D) Extract Method

Method name: | |

return (this.password);

3 Enter a new name for the method in the New Method Name field. The
name should explain the purpose of the method.

4 Click OK to complete the refactoring.
5 Use Edit| Undo to undo the refactoring.

JBuilder moves the extracted code outside of the current method,
determines the needed parameter(s), generates local variables if
necessary, and determines the return type. It inserts a call to the new
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method in the code where the code fragment resided. JBuilder will not

allow the refactoring if more than one variable is written to or if it is read
after the block.

If the set of statements is not completely selected, JBuilder will attempt to
expand the selection out to the nearest enclosing expression or statement.

Introducing a variable

Use the Introduce Variable refactoring to replace the result of a complex
expression, or part of the expression, with a temporary variable name. The
name should explain the purpose of the expression or sub-expression.
This is also known as an explaining variable.

To introduce a variable,

1 Select the complex expression you want to replace with a temporary
variable.

2 Right-click and choose Introduce Variable. The Introduce variable
dialog box is displayed.

€D Introduce Variable

Hame: |ﬁna\D\spIayL\stMndel‘ |

Type:  javax.swing.DefaultListModel
Expression:
listModel

|_I Include all read expressions

| OK || Cancel H Help |

3 Enter the name of the new variable in the Variable Name field.

4 Check the Include All Read Expressions option to replace all reads from

that expression. If this option is off, only the current selection is
replaced.

5 Click OK to close the dialog box. The refactoring is automatically
completed.

6 Use Edit| Undo to undo the refactoring.

A final temporary variable with the selected variable name is generated
and initialized in the correct place. The original expression is replaced
with the newly generated variable.
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Important

Surrounding a block with try/catch

You can place a try/catch statement around a selected block of code.
JBuilder will detect all checked exceptions in a block and adds specific
blocks for each checked exception. This refactoring is available from the
editor.

To surround a block with a try/catch statement,

1 Select the block of code in the editor.
2 Right-click and choose Surround With Try/Catch.

The code is surrounded with a try/catch statement. If the selected block is
not a valid block of statements, an error will display in the Refactoring tab
and the refactoring will be prevented. Use Edit | Undo to undo the
refactoring.

Undoing a refactoring

Once you've completed a refactoring, you can reverse it by clicking the
Undo button on the Refactoring toolbar. Undo immediately, before you
make other changes to files. All changes are reversed. You can then redo
the refactoring by clicking the Refactor button on the toolbar. Undo is
active as long as the Refactoring tab is open.

When you use a refactoring that does not display output in the
Refactoring tab, you can undo changes with Edit | Undo. Refactorings that
do not display output are:

¢ Optimize Imports

¢ Extract Method

¢ Introduce Variable

¢ Surround With Try/Catch

Saving refactorings

After you complete a refactoring, you should immediately save the files in
your project with the File | Save All command. If you are using a version
control system, commit or check in the changes right away.

If you try to close your project before saving files, JBuilder displays the
Save Modified Files dialog box where you can select the files you want to
save. If you don’t save files, your source code reverts to its state before the
refactoring(s).

Refactoring works on files that may not be open in the editor at the time of
the refactoring. JBuilder automatically saves changes to those files.
JBuilder makes these changes and saves files so that your source code isn’t
in an inconsistent state.
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Unit testing is a feature of
JBuilder Enterprise.

JUnit

Chapter

Unit testing

Unit testing means writing tests for small, discretely defined portions of
your code, such as a method, and then running and analyzing the tests.
When a developer does unit testing as part of their development process,
it means writing many small repeatable tests and running them on a
regular basis. The benefits are better confidence in the quality of the code
and early discovery of regressions when code modifications are made. A
regression is a bug that has been introduced in code that was previously
working. Many methodologies recommend running unit tests as part of
the build process every time you build your project. If the unit tests don’t
pass, these methodologies consider the build process to have failed.

JUnit is an open source framework for unit testing written by Erich
Gamma and Kent Beck. JUnit provides a variety of features which support
unit testing, among them two classes, junit.framework.TestCase and
junit.framework.TestSuite, which are used as base classes for writing unit
tests. JUnit also provides three different kinds of test runners, TextUI,
SwingUI, and AwtUI Of these three test runners, two of them, TextUI and
SwingUI, are available within the JBuilder IDE. For more information
about JUnit, visit http:/ /www junit.org. JUnit documentation is also
available in your <jbuilder>/thirdparty/<junit>/doc directory.

JBuilder integrates JUnit’s unit testing framework into its environment.
This means that you can create and run JUnit tests within the JBuilder
IDE. In addition to JUnit’s powerful unit testing features, JBuilder adds
wizards for creating test cases, test suites, and test fixtures, and a test
runner called JBTestRunner which combines both text and GUI elements
in its output and integrates seamlessly into the JBuilder IDE.
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See also
¢ “Discovering tests” on page 13-3
¢ “Creating JUnit test cases and test suites” on page 13-4

¢ “Running tests” on page 13-13

Cactus

Cactus extends JUnit to provide unit testing of server-side Java code. It
does this by redirecting your test case to a server-side proxy. For more
information about Cactus, visit http:/ /jakarta.apache.org/cactus/
index.html. Cactus documentation is also available in your <jbuilder>/
thirdparty/<jakarta-cactus>/doc directory.

JBuilder provides several features that make Cactus testing easier. The
Cactus Setup wizard allows you to configure your project for Cactus test
support. The EJB Test Client wizard can generate a Cactus test case for
your Enterprise JavaBean (E]JB). JBuilder’s integration of Cactus into its
environment means that you can run your Cactus tests within the JBuilder
IDE when a properly configured server and project are available.

See also
e “Working with Cactus” on page 13-11
* “Cactus Setup wizard” on page 13-11

¢ “Running and testing an enterprise bean” in Enterprise JavaBeans
Developer’s Guide

Unit testing features in JBuilder

JBuilder’s unit testing features integrate JUnit and Cactus into JBuilder’s
IDE and provide tools for writing unit tests and organizing them into test
suites, running tests, analyzing tests, and debugging tests. JBuilder
provides a set of predefined test fixtures for performing common tasks
that your tests may require. JBuilder’s JBTestRunner offers a way to run
tests that combines both text and GUI output. JBuilder includes the
following unit testing features:

e Test Case wizard

e Test Suite wizard

¢ EJB Test Client wizard
¢ JDBC Fixture
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¢ JNDI Fixture

¢ Testing by comparison
* Custom Fixture wizard
¢ Cactus testing

¢ Test running

¢ JBTestRunner

¢ JUnit TextUI support

¢ JUnit SwingUI support
* Test stack trace filter

* Test debugging

¢ JUnit Test Collector

Discovering tests

By default, JBuilder automatically identifies a class as a test case if it
extends junit.framework.TestCase or junit.framework.TestSuite. If a class is
identified as a test case and an appropriate runtime configuration exists,
right-clicking either the name of the source file in the project pane or the
tab containing the name of the source file when it’s open in the editor
brings up a context menu which contains Run Test and Debug Test
options. An Optimize Test option is also available when Borland
Optimizeit is properly installed.

An alternate method of identifying tests is provided by JUnit Test
Collector.

JUnit Test Collector

JUnit Test Collector is a feature of JBuilder that provides a graphical user
interface (GUI) for the PackageTestSuite class. This is useful for test
discovery, so that you don’t need to maintain a list of all your test classes.
JUnit Test Collector is available in the Runtime Configuration Properties
dialog box for a Test type runtime configuration. You switch it on by
selecting the Package radiobutton on the Run page of this dialog box.

To add a Test type run configuration that uses JUnit Test Collector,
1 Select Project | Project Properties.

2 Select the Run page of the Project Properties dialog box.

3 Click the New button.
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4 Select the Run page of the Runtime Configuration Properties dialog
box.

5 Set the Type to Test.

6 Click the Package radiobutton. This enables JUnit Test Collector and
disables the default test discovery mode.

7 Specify whether or not you want the test scanner to include
sub-packages by checking or unchecking Include Sub-packages.

8 Specify strings that your test class names start or end with in the Name
Starts With and Name Ends With fields. Doing so restricts the tests that
the test scanner finds to only those that contain these strings. This step
is optional.

9 Click OK to save the runtime configuration and close the Runtime
Configuration Properties dialog box.

10 Click OK to close the Project Properties dialog box.

Tests which match the filter you provided in the Runtime Configuration
Properties dialog box will now be correctly identified as tests. This means
that the Run Test and Debug Test options will be displayed on the context
menu when you right-click one of the matching tests in the project pane.
An Optimize Test option will also be available if Borland Optimizeit is
properly installed.

See also

* “Setting runtime configurations” on page 7-6

Creating JUnit test cases and test suites

A test case is an instance of junit.framework.TestCase. A test case class
contains one or more methods that exercise one or more parts of a class in
the application under test. It also contains setUp () and tearDown () methods.
The setUp () method is used to do any required setup that needs to be done
before each test method is run. The tearDown () method is used to clean up
and release resources after each test method has been run. When JUnit
tests are run, a new instance of the test case class is created for each test
method. The setUp() and tearDown () methods are run once for each
instance. For example, given a test case called MyTestCase which contains
the methods testMethodl () and testMethod? (), the order of execution would
be:

1 Two instances of MyTestCase are created by the test runner.
2 The setUp() method is called.
3 The testMethodl () method is called.
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4 The tearDown () method is called.

5 The setUp() method is called.

6 The testMethod2 () method is called.
7 The tearDown() method is called.

A test case and a test suite both extend TestCase. The difference between a
test case and a test suite is that a test case contains individual test
methods, while a test suite is used to organize test cases into a logical
group and run them as a group. A test suite can call any number of test
cases or other test suites.

An important goal of unit testing is to create repeatable tests. If tests are
repeatable they always give the same result when the software under test
is working properly. If a tested method is no longer working as expected,
the test will fail. If you run unit tests each time you make modifications to
your software, it helps ensure that you have not introduced any errors or
regressions.

The number of tests you write is your decision. Some developers have a
policy of writing tests for every public method in their code. You don’t
have to achieve this level of coverage to provide some protection against
regressions. You might want to concentrate at first on just writing tests for
the areas of the software that are the most critical, or those that are the
most likely to break.

Test methods should return an expected result if the test passes. If the test
fails, they should return information which is useful in determining the
cause of the failure. The Test Case wizard creates skeletons of test
methods and you make the decision about what sort of results are
meaningful and provide the implementation.

See also

* Chapter 21, “Tutorial: Creating and running test cases and test suites”

The Test Case wizard

The Test Case wizard is used to create test classes that extend TestCase and
contain skeleton methods for exercising the methods of the class under
test. To go to the Test Case wizard, select File | New from the menu, click
the Test tab of the object gallery, select Test Case, and click OK. The Test
Case wizard creates new test cases in the test source directory as specified
on the Paths page of the Project Properties dialog box. To view or edit the
test source directory, go to Project | Project Properties, select the Paths
page, and click the Source tab.

The Test Case wizard lets you select the class and the methods to test,
make use of predefined test fixtures, and create a new runtime
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configuration for the test case. For more specific information on the UI of
the Test Case wizard, click the Help button in the wizard.

See also
e Chapter 21, “Tutorial: Creating and running test cases and test suites”

* “Using predefined test fixtures” on page 13-8

Adding test code to your test cases

The Test Case wizard creates the skeletons of test cases, but it’s up to you
to fill in the actual test code. The Test Case wizard flags the areas of code
that need to be completed with étodo Javadoc comments. These comments
are shown in the structure pane in the To Do node of the tree. To complete
your test cases, you will have to add test code to each test method. You
will often also need to provide non-null values for certain variables which
will also be flagged with étodo comments by the Test Case wizard.

Here is an example of a simple test method:

public void testSum() {
assertEquals( 2, sum(1l,1) );
}

Test methods must be public, they must be void, and they must take no
arguments.

When you add test code to your test methods, you need a way to
determine whether a test passed or failed. You can design a test method to
test for various conditions and report failure if they are not met. The most
common way of doing this is to call one of the assert methods in
junit.framework.Assert, for example:

* assertEquals()—makes the assertion that the arguments passed to it are
equal.

* assertTrue ()—makes the assertion that a boolean expression passed to it
evaluates to true.

® assertNotNull ()—makes the assertion that an argument passed to it is
not null.

There are several overloaded versions of these methods in
junit.framework.2ssert. Their various method signatures take different
types of arguments, making them more flexible. Any of these methods
trigger a test failure, which is reported by a test runner, if the condition it
tests is not met. If a test method finishes without triggering a failure, the
test runner reports success. You can call any of the assert methods directly
from your test case because TestCase is a subclass of Assert.
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Creating JUnit test cases and test suites

To view the various methods in junit.framework.Assert, open a test case in
the editor, double-click the parent class, TestCase, in the structure pane,
then double-click its parent class, Assert.

You can also write a test method that throws an exception. Here is an
example:

public void testException() throws Exception {
throw new Exception("ouch!");

}

When a test throws an exception that it does not handle, the test runner
will report a failure for this method.

For more information on writing tests with JUnit, see the article by Kent
Beck and Erich Gamma, “JUnit Test Infected: Programmers Love Writing
Tests” on the JUnit web site.

The Test Suite wizard

The Test Suite wizard is used to create a test suite that groups test cases so
they can be run as a batch. To go to the Test Suite wizard, select File | New
from the menu, click the Test tab of the object gallery, and select Test
Suite.

The Test Suite wizard lets you select the test cases to be included in the
test suite and create a runtime configuration. For more specific
information on the Ul of the Test Suite wizard, click the Help button in the
wizard.

See also

e Chapter 21, “Tutorial: Creating and running test cases and test suites”

The EJB Test Client wizard

The EJB Test Client wizard, available on the Enterprise page of the object
gallery, allows you to create three different types of test clients for testing
your Enterprise JavaBeans (E]JB). Of these three types of test clients, two of
them, JUnit test client and Cactus JUnit test client, are designed for unit
testing.

Although it’s possible to create a test case that tests an E]JB using the Test
Case wizard, it’s better to use the EJB Test Client wizard when testing an
EJB. That’s because the E]JB Test Client wizard generates more E]B-specific
code.
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See also

¢ “Running and testing an enterprise bean” in Enterprise JavaBeans
Developer’s Guide

Using predefined test fixtures

Test fixtures are utility classes that can be used by tests to perform routine
tasks to create the desired test environment. One example of this is
managing database connections to data that is used for testing purposes.

JBuilder’s Test Case wizard can automatically install test fixtures if they
provide a constructor that takes an Object argument and contain setUp ()
and tearDown () methods. Here is a basic example of a valid fixture:

public class CustomFixturel {

public CustomFixturel (Object obj) {
// code goes here
}

public void setUp() {
// code goes here

}

public void tearDown() f
// code goes here

}
}

To install a fixture of this type in a new test case, select the fixture in step 3
of the Test Case wizard. The fixture will be instantiated by the test case,
and its setUp() and tearDown () methods will be invoked.

JBuilder provides the following three predefined fixtures for performing
common tasks:

e JDBC fixture
e JNDI fixture
¢ Comparison fixture

You can also create your own custom test fixtures using the Custom
Fixture wizard.

JDBC fixture

The JDBC fixture, con.borland. jbuilder.unittest.JdbcFixture, can be used
by test cases for managing JDBC connections. Test methods within the test
case can use the getConnection() method to get a JDBC connection. To
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specify a JDBC connection, use the setUrl () and setDriver () methods. The
runSqlFile () method is used for running SQL script files.

The easiest way to create a JDBC Fixture is by using the JDBC Fixture
wizard. The JDBC Fixture wizard creates a class that extends JdbcFixture.
By extending JdbcFixture, you can specify a JDBC connection to use and
provide other functionality as needed. Here is a summary of some of the
most commonly used methods in JdbcFixture:

® dumpResultSet () dumps the values in a result set to a Writer. Takes a
java.sql.ResultSet and a java.io.Writer as parameters.

® getConnection() returns a java.sql.Connection object defining the JDBC
connection.

e runSqlBuffer() runs a SQL statement contained in a StringBuffer.

* runSqlFile() reads a SQL script from a file and runs it. Takes a String
indicating the location of the file and a boolean as parameters.

® setDriver() sets the Driver property of the JDBC connection. Takes a
String as a parameter.

® setUrl() sets the URL property of the JDBC connection. Takes a String as
a parameter.

* setUsername() sets the username for accessing the JDBC connection.
Takes a String as a parameter.

® setPassword() sets the password for accessing the JDBC connection.
Takes a String as a parameter.

When you create a JDBC fixture using the wizard, it extends JdbcFixture.
You can view the inherited class structure by double-clicking the parent
class node in the structure pane when your JDBC Fixture is open in the
editor or by right-clicking the name of the parent class in the editor and
selecting Find Definition from the context menu.

For more specific information about the UI of the JDBC Fixture wizard,
click the Help button in the wizard.

See also
e Chapter 22, “Tutorial: Working with test fixtures”

JNDI fixture

You can create a JNDI fixture, which is a class that facilitates performing
JNDI lookups, using the JNDI Fixture wizard. The JNDI Fixture wizard is
available on the Test page of the object gallery. For more specific
information about the Ul of the JNDI Fixture wizard, click the Help button
in the wizard.
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Comparison fixture

A comparison fixture is used for recording output from a test run and
then comparing output from subsequent test runs against previous test
output. A comparison fixture is a class that extends
com.borland.jbuilder.unittest.TestRecorder. The TestRecorder class extends
java.io.Writer, so you can use your comparison fixture anywhere a Wiriter
is required. You can generate a comparison fixture using the Comparison
Fixture wizard, available from the Test page of the object gallery.

A TestRecorder contains four constants for setting the recording mode:

¢ UPDATE—The comparison fixture compares new output to an existing
output file, or creates the output file if it does not exist and records
output to it.

e COMPARE—The comparison fixture always compares new output to the
output that already exists.

® RECORD—The comparison fixture records all output, overwriting any
previous output existing in the output file.

¢ 0rFfF—The comparison fixture is disabled.

Keep in mind that if you change a test case or test suite after test output
has already been recorded by inserting or deleting new string output, you
must reinitialize the data file. Use RECORD instead of UPDATE when your tests
have changed, or delete the existing data file. The data file is a binary file
located in the same directory as your test source files. It has the same
name as your test case.

Here is a summary of some of the most commonly used methods of a
comparison fixture:

* print() prints a string that is passed to it as a parameter.

¢ println() prints a string that is passed to it as a parameter with a line
break.

® compareObject () invokes the equals () method of an object to compare an
object passed to it to an object that was previously recorded using
recordObject ().

¢ recordObject () records an object so that it can later be compared to
another object using compareObject ().

For more specific information about the Ul of the Comparison Fixture
wizard, click the Help button in the wizard.

See also
¢ Chapter 22, “Tutorial: Working with test fixtures”
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Creating a custom test fixture

You may want to write your own custom test fixtures to perform tasks
that need to be done in many of your tests. Your tests can then share your
custom fixture. The Custom Fixture wizard is useful for generating a
skeleton for a test fixture or creating a wrapper for existing test fixture
code. The custom fixture skeleton includes setUp() and tearDown ()
methods. You can find the Custom Fixture wizard on the Test page of the
object gallery. For more specific information about the Ul of the Custom
Fixture wizard, click the Help button in the wizard.

Working with Cactus

Cactus extends JUnit to provide unit testing of server-side Java code. It is
useful in testing your Enterprise JavaBeans (E]JB) and web applications.
JBuilder provides features which make Cactus testing easier.

* Cactus Setup wizard—Configures your project to work with Cactus so
that you can run Cactus tests in the JBuilder IDE.

¢ EJB Test Client wizard—Helps you to create a Cactus test client for
your EJB.

The primary goal of JBuilder’s Cactus support is to facilitate E]JB testing
with Cactus. Testing your EJB with Cactus is discussed in more detail in
“Running and testing an enterprise bean” in Enterprise JavaBeans
Developer’s Guide.

You may also want to use Cactus to test other types of server-side Java
code. Even if testing an EJB is not your goal, you can still use the Cactus
Setup wizard to configure your project for Cactus testing and facilitate
proper deployment of the required files.

Cactus Setup wizard

The Cactus Setup wizard configures your project to use Cactus. This
makes it possible to run Cactus tests within the JBuilder IDE. The wizard
is available by selecting Wizards | Cactus Setup.

To configure your project for Cactus:
1 Select Wizards | Cactus Setup. The Cactus Setup wizard opens.

2 Select the WebApp to which the wizard will add Cactus test support.
You may use the default WebApp, an existing WebApp, or click the
New button to open the Web Application wizard and create a new
WebApp.
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3 Choose the logging settings for the Cactus logs. Specify the locations for
the Cactus server and client logs, or uncheck Enable Logging if you
don’t want any logs.

4 Click Next.

5 Select the archives to deploy on the server and redeploy before each
test. This keeps the archives in sync with the project. If any of the
archives are shown in red with an exclamation point before the name, it
means that the physical file does not yet exist. This is probably because
the archive has not yet been built. It won’t cause any problem to select
one of these archives, as long as you remember to build the archive
before attempting to run Cactus tests.

6 Select a Server runtime configuration. You may create a new one using
the New button.

7 Select a Test runtime configuration. You may create a new one using
the New button.

8 Click Finish. Your project is now configured for use with Cactus.

See also

¢ “Configuring your project for testing an EJB with Cactus” in Enterprise
JavaBeans Developer’s Guide

Creating a Cactus test case for your Enterprise JavaBean

You may want to use Cactus to test your Enterprise JavaBeans (EJB).
JBuilder provides the EJB Test Client wizard, which can generate three
different types of EJB test clients. One of these is a Cactus test client. To
open the EJB Test Client wizard:

1 Select File | New.
2 Select the Enterprise page of the object gallery.
3 Select EJB Test Client and click OK.

Note The EJB Test Client wizard will not be available if your project is not
properly configured to use a server that can support EJB services.

Testing your EJB is outside the scope of this chapter. This topic is covered
by “Running and testing an enterprise bean” in Enterprise JavaBeans
Developer’s Guide.

See also

¢ “Running and testing an enterprise bean” in Enterprise JavaBeans
Developer’s Guide

e “Configuring the target application server settings” in Enterprise
JavaBeans Developer’s Guide
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Running Cactus tests

Running Cactus tests is more complicated than running other types of
unit tests, since you need to make sure you have a properly configured
server, the correct deployment descriptors, and properly configured Test
and Server runtime configurations. Apart from these configuration issues,
the main difference between running a Cactus test and running any other
JUnit test is that for a Cactus test, you first need to start the server.

Once the configuration is correct and the server is running, running
Cactus tests within the JBuilder IDE is similar to running other JUnit tests.
When your project is configured correctly, all you need to do to run
Cactus tests is:

1 Start the server using the Server runtime configuration.
2 Right-click the Cactus test file in the project pane.

3 Select Run Test Using <test configuration> from the context menu. The
test runs in the test runner that’s specified in your Test runtime
configuration.

The various issues involved in configuring your server and any required
deployment descriptors are outside the scope of this chapter. They are
discussed in more detail in Enterprise JavaBeans Developer’s Guide and Web
Application Developer’s Guide.

See also

* “Running and testing an enterprise bean” in Enterprise JavaBeans
Developer’s Guide

¢ “Configuring the target application server settings” in Enterprise
JavaBeans Developer’s Guide

e “Working with WebApps and WAR files” in Web Application Developer’s
Guide

¢ “Running tests” on page 13-13

Three different test runners are available for running your tests. JBuilder’s
default test runner is called JBTestRunner. If you prefer, you can use
JUnit’s TextUI or SwingUI as your test runner. You specify the test runner
you want to use in your Test type runtime configuration. To select a test
runner:

1 Select Project | Project Properties from the menu.

2 Select the Run page.
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3 Select an existing Test type runtime configuration and click Edit, or
click New if there is no existing Test type runtime configuration. The
Runtime Configuration Properties dialog box is displayed.

4 Enter a name for the runtime configuration, if needed.

(3]

Select the Run page of the Runtime Configuration Properties dialog
box.

Set the runtime configuration Type to Test.

6
7 Select your preferred test runner from the Test Runner drop-down list.
8 Click OK to close the Runtime Configuration Properties dialog box.

9

Click OK to close the Project Properties dialog box.

The following sections describe running tests with each of the available
test runners.

See also

* “Setting runtime configurations” on page 7-6

JBTestRunner

JBTestRunner provides a combination of text output and GUI indications
of test status. JBTestRunner displays the current test hierarchy of test
suites, test cases, and their test methods. You can navigate to a test method
simply by clicking on it in the test tree. The cursor is positioned on the test
method in the editor. JBTestRunner is JBuilder’s default test runner.

To run a test, right-click on a test case or test suite in the project pane and
select Run Test from the context menu. Assuming you have not changed
the default test runner in the Project Properties dialog box, the test will be
run using JBTestRunner. If you have changed the default test runner and
want to switch back to JBTestRunner, you can do so by following the steps
for selecting a test runner that were described in “Running tests” on

page 13-13.

When you run tests, the results are displayed in the JBTestRunner page in
the message pane. There are three views within this page: Test Failures,
Test Hierarchy, and Test Output.

As tests run, JBTestRunner displays a progress bar which indicates the
percentage of tests completed. This progress bar is green unless one or
more tests have failed, in which case it is red. JBTestRunner also displays
green check mark icons for successes and red X icons for failures or errors
in the test hierarchy tree. In the case of a failure or error, JBTestRunner
displays a stack on the right side of the Test Failures or Test Hierarchy
page when the node for the failure or error is selected in the tree on the left
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side. Click on a line in the stack and the point where an assertion failed
will be highlighted in the editor.

As tests run, JBTestRunner’s status bar indicates the number of tests run,
the number of successes, failures, and errors. It also displays the time
elapsed since starting the tests, including the time spent loading the test
harness. The time elapsed is updated as each test completes.

If you right click any node in the Test Hierarchy tree or the Test Failures
tree, a context menu appears which contains Run Selected and Debug
Selected options. Use these options to run or debug a specific test when
investigating a test failure.

test failed

Test Hierarchy —
Test Failures ——
Test Output

status bar ———=—)— N 2 in total, 1 succeeded, 1 failed in 0:0.141
|

X | TestResolerBean

@ 6 cpm.horland. samples. dx providerresalver Test §§

junit.framework.issertionFailedError: failed:
© testResolveData esolveData()] did not throw an exception
° testCaonstant ..iClick for full stack trace)...

at

[

|> com.borland. samples, dx.providerresolver, TestResoly |+

test passed progress bar test status elapsed time

Test Hierarchy

The Test Hierarchy view is displayed by default, unless a test has failed.
This view shows a tree listing test suites, test cases, and test methods. Each
node in the tree has an icon next to it which indicates test status. A green
check mark icon @ indicates a passed test. A red X icon @ indicates a
failed test. This view is dynamically updated during a test run as the tests
are run. Clicking a node in this tree causes the results for that node to be
displayed in the right pane of the message view and also highlights the
line of code causing a failure in the editor for a failed test or highlights the
first line of a successful test method in the editor.

Test Failures

The Test Failures view is accessed by clicking the middle tab on the left of
the JBTestRunner page. The Test Failures view is displayed by default if a
test has failed. This view displays a line for each test failure in the left
pane. Clicking a line for a test failure displays more information about the
failure in the right pane and also highlights the failure in the editor. If no
tests have failed, this view will be empty.

Test Output

The Test Output view is accessed by clicking the bottom tab on the left of
the JBTestRunner page. This view displays any output generated by the
tests, including exceptions.
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JUnit TextUI

JUnit’s TextUI is a simple test runner that provides text-only output. JUnit
has been integrated into JBuilder in such a way that when you run tests
using JUnit’s TextUI through the JBuilder IDE, you can simply click a line
of output indicating a test failure in the message view and JBuilder’s
editor opens with the line of code that caused the failure highlighted.

JUnit SwingUI

JUnit’s SwingUl is a test runner that provides a GUI indicating test status
and text messages indicating failures. Although you can run tests using
SwingUI through the JBuilder IDE, you don’t have the same ability to
click a line of text indicating a failure and go right to that line in the editor
that you have when using either JBTestRunner or JUnit’s TextUI. The
advantage of SwingUI is that you can review your test hierarchy and
rerun one single test method at a time.

Runtime configurations

A runtime configuration consists of VM parameters to be used and, in the
case of a test, the test runner to use. To set the properties of a runtime
configuration for running tests, go to Project | Project Properties, open the
Run page, click the New, Copy, or Edit button, and click the Test tab. Here
you can specify VM parameters to use when running your tests and select
a test runner. In addition to the default runtime configuration, you can
define additional runtime configurations by going to The Run page of the
Project Properties dialog box or Run | Configurations. The Test Case and
Test Suite wizards also let you set up a runtime configuration.

You can also run tests using a runtime configuration for applications by
invoking the main () method of the TextUI test runner. This might be useful
if you wanted to write a script that invokes the test runner using
command line arguments.

See also

* “Setting runtime configurations” on page 7-6

Defining a test stack trace filter

A test stack trace filter allows you to specify packages and classes to
exclude from stack traces when running unit tests using JBTestRunner.
Stack trace lines for excluded packages and classes are not displayed. This
lets you concentrate on the stack trace information that’s useful to you.
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Debuggingtests

To specify a unit testing stack trace filter,

1 Select Project | Project Properties.

2 Select the Class Filters page of the Project Properties dialog box.
3 Select Unit Testing Stack Trace from the drop-down list.
4

Use the Add and Remove buttons to specify the packages and classes to
exclude.

5 Click OK.

The unit testing stack trace filter excludes the following packages and
classes by default.

® junit.framework.*

® java.lang.reflect.Method

® com.borland.jbuilder.unittest.JBTestRunner
® sun.reflect.NativeMethodAccessorImpl

e gsun.reflect.DelegatingMethodAccessorImpl

Use the Add and Remove buttons on the Class Filters page of the Project
Properties dialog box to edit this list.

Debugging tests

Tip

Tip

Debugging unit tests is similar to debugging other code using JBuilder’s
debugger. The only difference is that when debugging a test the Test
Hierarchy and Test Failures tabs from JBTestRunner are displayed in
addition to the regular debugger Ul To debug a test, right-click any test in
the project pane and select Debug Test from the context menu.

When running tests using either JBTestRunner or TextU], clicking an error
in the test output highlights the line of code causing the failure in the
editor. Clicking again in the left margin of the editor window next to the
highlighted line of code sets a breakpoint on the line. You can then easily
debug to the breakpoint.

You can set a breakpoint on the exception thrown for a test failure. To do
this, go to Run | Add Breakpoint | Add Exception Breakpoint and enter
junit.framework.AssertionFailedError for the Class Name.

See also

¢ “]BTestRunner” on page 13-14

¢ Chapter 8, “Debugging Java programs”
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This is a feature of
JBuilder SE and
Enterprise

Chapter

Creating Javadoc from API
source files

Javadoc is a tool created by Sun Microsystems to generate API
documentation in HTML-formatted files. The generated HTML
documentation is derived from class and method level comments that you
enter into your API source files. The comments must be formatted
according to Javadoc standards. For complete information about the
Javadoc tool, go to the Javadoc Tool home page on Sun’s website at http:/
Jwww . java.sun.com/j2se/javadoc/ .

JBuilder includes a number of features to support Javadoc generation. A
wizard creates a documentation node that holds properties for a Javadoc
run. This node is displayed in the project pane. Javadoc can be generated
each time you build your project, using the current properties.

JBuilder also includes these other Javadoc-related features:

* A comment template that fills in parameters based on the class,
interface, method, field, or constructor signature

* A template for adding @todo tags

¢ Reporting of Javadoc comment conflicts

* A Doc viewer to view the generated Javadoc
* “On-the-fly” Javadoc generation

* Documentation archiving with the Archive Builder
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Adding Javadoc comments to your APl source files

Adding Javadoc comments to your API source files

You can add class and interface-level Javadoc comments as well as
method, constructor and field-level comments. Javadoc comments are
pulled out of your source files by the Javadoc tool and put into
HTML-formatted documentation files.

A Javadoc comment starts with a begin-comment symbol (/**) and ends
with an end-comment symbol (*/). Each comment consists of a description
followed by one or more tags. If desired, you can use HTML formatting in
your Javadoc comments. Follow these suggestions when entering
comments:

¢ Indent the begin-comment symbol (/**) so that it lines up with the code
being documented.

¢ Start subsequent lines of the comment with * (an asterisk). Indent these
lines also.

¢ Start the descriptive text on the line after begin-comment symbol (/**).
¢ Insert a blank space before the descriptive text or the tag.

¢ Insert a blank comment line between the descriptive text and the list of
tags.

An example of a Javadoc comment for a method is:

/**
* Sets this check box's label to the string argument.
*

* @param label a string to set as the new label, or null for no label.
*/
In the generated HTML file, this comment displays as:
Sets this check box’s label to the string argument.

Parameters:
label - a string to set as the new label, or null for no label.

Notice how Javadoc turned the éparam tag into a heading. It also added the
hyphen that separates the name of the parameter from its description.
Additionally, it displayed the parameter name using a code font.

When you are writing the descriptive part of the comment, make the first
sentence a summary. It should be a concise and complete description of
the APl item. The Javadoc tool copies the first sentence of the comment to
the class, interface, or member summary table.
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Note

Adding Javadoc comments to your APl source files

The Javadoc tool inherits comments for methods that implement or
override other methods. In these cases, you do not need to duplicate
method comments.

For more information on creating Javadoc comments, see “How to Write
Doc Comments for the Javadoc Tool” at http://www.Jjava.sun.com/j2se/
javadoc/writingdoccomments/index.html.

See also

* “Automatically generating Javadoc tags” on page 14-6

¢ “Javadoc Tags” (Windows platforms) at http://java.sun.com/j2se/1.4/
docs/tooldocs/win32/javadoc.html#javadoctags

e “Javadoc Tags” (Solaris platforms) at http://java.sun.com/j2se/1.4/docs/
tooldocs/solaris/javadoc.html#javadoctags

Where to place Javadoc comments

You can add Javadoc comments for classes, interfaces, methods, fields,
and constructors. Place class and interface comments at the top of the file,
after the import statements and immediately before the class or interface
declaration statement. For example, the class comment for
com.borland.internetbeans.PageProducer.java is:

package com.borland.internetbeans;

import java.io.*;

import java.util.*;

import javax.swing.*;

import javax.servlet.ServletContext;
import javax.servlet.http.*;

/**

* Generates markup text from a template file, replacing

* jdentified spans with dynamic content from Ix

* components.

*/
public class PageProducer implements Binder, Renderable, Cloneable,
Serializable {

}

You can enter class-level comments into the Class Javadoc Fields on the
General page of the Project Properties dialog box. The comments you
enter here will be added to every class or interface you create with a
JBuilder wizard.
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Adding Javadoc comments to your APl source files

Method, field, and constructor comments are placed immediately before
the method signature in the source class file. For example, if your source
code contains the following methods:

public void addvalues(Double valueOneDouble, Double valueTwoDouble) {
double valueOneDoubleResult = valueOneDouble.doubleValue();
double valueTwoDoubleResult = valueTwoDouble.doubleValue();
addResult = (valueOneDoubleResult + valueTwoDoubleResult);
addStringResult = Double.toString(addResult);
addResultDisplay.setText (addStringResult);

}

public void subtractValues(Double valueOneDouble, Double valueTwoDouble) {
double valueOneDoubleResult = valueOneDouble.doubleValue();
double valueTwoDoubleResult = valueTwoDouble.doubleValue();
subtractResult = (valueOneDoubleResult - valueTwoDoubleResult);
subtractStringResult = Double.toString(subtractResult);
subtractresultDisplay.setText (subtractStringResult);

}

you would add the Javadoc comments immediately before the method
declaration. The resulting methods with Javadoc comments would look
like this. Javadoc comments are in bold-face text.
/ *%
* Adds Value One and Value Two and displays result.
*
* @param valueOneDouble The first value.
* @param valueTwoDouble The second value.
*/
public void addvalues(Double valueOneDouble, Double valueTwoDouble) {
double valueOneDoubleResult = valueOneDouble.doublevValue();
double valueTwoDoubleResult = valueTwoDouble.doubleValue();
addResult = (valueOneDoubleResult + valueTwoDoubleResult);
addStringResult = Double.toString(addResult);
addResultDisplay.setText (addStringResult);
}

/**
* Subtracts Value One and Value Two and displays result.
*
* @param valueOneDouble The minuend.
* @param valueTwoDouble The subtrahend.
*/

public void subtractValues(Double valueOneDouble, Double valueTwoDouble) {
double valueOneDoubleResult = valueOneDouble.doublevValue();
double valueTwoDoubleResult = valueTwoDouble.doublevValue();
subtractResult = (valueOneDoubleResult - valueTwoDoubleResult);
subtractStringResult = Double.toString(subtractResult);
subtractresultDisplay.setText (subtractStringResult);
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Table 14.1

Tag

@author name

{@docRoot }

@version
version-number

@param parameter-name
description

@return description

@deprecated
deprecated-text

@exception class-name
description

Javadoc tags

Adding Javadoc comments to your APl source files

Javadoc tags

You can use the following tags in your Javadoc comments. Some of the
tags, such as @param or @return are automatically included in a Javadoc run
that is initiated through JBuilder. The wizard used to generate Javadoc
allows you to select several other tags on the Specify doclet command-line
options page. You can also enter other tags into the Additional Options
field on the same page, forcing the wizard to include those comment tags
in the generated files.

The following table lists and describes Javadoc tags. It indicates what

Javadoc doclet the tags will be processed for (not all tags will be processed
by the JDK 1.1 doclet, for example). It also explains what part of your class
file the tag can be applied to. For more information on individual tags, see:

e Windows users - “Javadoc Tags” at http://java.sun.com/j2se/1.4/docs/
tooldocs/win32/javadoc.html#javadoctags

* Solaris users - “Javadoc Tags” at http://java.sun.com/j2se/1.4/docs/
tooldocs/solaris/javadoc.html#javadoctags

JDK1.1  Stnd
Description doclet doclet Kind of tag
Adds an Author entry with the specified name X X Overview,
to the generated docs when the @author option package, class,
is selected on the Specify doclet command-line interface
options page of the wizard used to generate
Javadoc.
The relative path to the generated document’s X Overview,

(destination) root directory from any generated
page. The wizard does not automatically set
this option; you need to enter it into the
Additional Options field on the Specify doclet
command-line options page.

package, class,
interface, field

Adds a Version subheading with the specified X X Overview,
version-number to the generated docs when the package, class,
@version option is used on the Specify doclet interface
command-line options page of the wizard.

Adds a parameter to the Parameters X X Constructor,
subheading. Automatically included in method
generated docs.

Adds a Returns subheading with the description X X Constructor,
text. Automatically included in generated docs. method

Adds a comment indicating that this API has X X Package, class,

been deprecated and should no longer be used, interface, field,

even though it may still work. This option can constructor,
be set on the Specify doclet command-line method
options page of the wizard.

A synonym for @throws. Automatically X X Constructor,
included in generated docs. method
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Adding Javadoc comments to your APl source files

Table 14.1  Javadoc tags (continued)

JDK1.1  Stnd

Tag Description doclet doclet Kind of tag

@throws class-name A synonym for €exception. Adds a Throws X Constructor,

description subheading to the generated docs with the method
class-name of the exception that can be thrown.

Automatically included in generated docs.

@see reference Adds a See Also subheading to the generated X Overview,
docs. Automatically included in generated package, class,
docs. interface, field,

constructor,
method

@since since-text Adds a Since heading with the specified text to X Overview,
the generated docs. The wizard does not package, class,
automatically set this option; you need to enter interface, field,
it into the Additional Options field on the constructor,
Specify doclet command-line options page. method

eserial field-description  Describes a default serializable field. The X Field
wizard does not automatically set this option;
you need to enter it into the Additional
Options field on the Specify doclet
command-line options page.

@serialField field-name  Documents an ObjectStreanField component of X Field

field-type a serializable class serialPersistentFields

field-description member. The wizard does not automatically
set this option; you need to enter it into the
Additional Options field on the Specify doclet
command-line options page.

@serialData Documents the type and order of data in the X Constructor,

data-description serialized form. The wizard does not method
automatically set this option; you need to enter
it into the Additional Options field on the
Specify doclet command-line options page.

{@link} Inserts an in-line link with the label as visible X Overview,

package.class#member
label

text. Automatically included in the generated
docs.

package, class,
interface, field,
constructor,
method

Automatically generating Javadoc tags

JBuilder can automatically generate some of these tags for you. When the
cursor is on a line before a class or interface declaration, typing the
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Note

Adding Javadoc comments to your APl source files

begin-comment symbol (/**) and pressing Enter inserts the following
template into your code:

* <p>Title: </p>

* <p>Description: </p>

* <p>Copyright: Copyright (c) 2001</p>
* <p>Company: </p>

* @author

* @version 1.0

You need to fill in the fields as you wish.

This template (for classes and interfaces) can be filled in for a new project
on the Specify General Project Settings page of the Project wizard as
you're creating the project. You can also change these values at any time
on the General page of the Project Properties dialog box.

When the cursor is before a method, field, or constructor signature, entering
/** inserts the following template. Note that only those tags that are used in
the signature are displayed in the expanded comment template.

/ * %

* @param

* @throws

* @returns

*/
JBuilder completes the tag for you by filling in the name of the parameter
or exception. For example, for the following method signature:

public void addValues(Double valueOneDouble, Double valueTwoDouble)
entering /** creates the following Javadoc comment:
/ * %

*

* @param valueOneDouble
* @param valueTwoDouble
*/

Javadoc @todo tags

Javadoc @todo tags are useful for adding reminders about what needs to be
done to an area of code. These tags are placed inside of Javadoc comments.
These @todo tags appear in JBuilder’s structure pane in a ToDo folder.

Figure 14.1 ToDo folder in structure pane

TextEditClass
- % TewtEditClass)
o % praingStringl args)

- Tp packFrame
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Generating the documentation node

To add @todo tags to your code,
1 Type todo at the appropriate indentation level in the editor.
2 Press Cirl+J to expand the template in your code:

/** @todo */

Some of JBuilder’s wizards generate €todo tags as reminders to add code to
the stub code that the wizard generates.

Conflicts in Javadoc comments

A Javadoc conflict occurs when the tagging in a Javadoc comment does
not match the method signature or if no argument is provided in tags such
as eparan. For example, if the method signature contains two parameters,
and the comment only contains one, a conflict is reported.

In JBuilder, Javadoc contflicts are reported at the top of the structure pane
in a folder called Javadoc Conflicts. Expand the folder and click the
conflict to go to the method signature where the conflict occurred.

Figure 14.2 Javadoc conflicts in structure pane

B3 Javadoc Conflicts

? eutra doc tag: @param counter at line 51
5? missing @param tag for count at line 51
+- [ Imparts

#- @ RowData

Note Javadoc conflicts are not reported until all syntax errors in the Errors
folder are resolved.

Generating the documentation node

JBuilder’s Javadoc wizard generates a documentation node in the project
pane. This node stores the properties for a Javadoc run. Properties include
the format of the output, what packages are documented, and what
output for those packages is generated. To change Javadoc properties after
you create the node, right-click the node and choose Properties.

When you create the node, you can choose to create Javadoc files every
time you build your project. You can also create Javadoc only on demand
by right