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Overview:

In this collection of documents, we describe how to develop Java applications that use the
SWT (Standard Widget Toolkit) instead of using Java’s Swing or AWT widgets. SWT
applications are developed using the Eclipse workbench. By the end of this document,
you will be able to create a stand-alone Java application (jar file) that uses the SWT and
runs on either Windows or Linux.

In this document, we describe the installation of Eclipse on Windows and Linux
platforms and the creation of a simple Java program that uses the SWT. We have
attempted to note common problems that affect the install and provide solutions to these
problems. We used Windows XP Professional with the Java 1.4.0 JRE and Eclipse 2.1 as
the primary platform for illustrating the use of Eclipse, but issues specific to Linux (both
GTK and Motif) are also described at the end of this document.

e’clipse

THEECCIPSENPROIECT

Setting up Eclipse

To begin, download the “Latest Release” version of Eclipse from the downloads page of
the Eclipse website located at http://eclipse.org. (If you would like to try using the most
recent stable version of Eclipse containing the latest new features, you can install the
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“Current Stable Build”.) Ensure that you select the correct version for your particular
setup. The download file should have a name similar to “eclipse-SDK-2.1-win32.zip” or
“eclipse-SDK-2.1-linux-motif.zip” depending on the operating system and windowing
system you use. For each release of Eclipse, a page identifies the downloads that are
available. Note that the source code for the release is available at the end of the list.
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The link to the Supported Versions page provides more information on the specific
requirements necessary for Eclipse.
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The download file is in .zip format and can be expanded with any standard
decompression software. Expand it into the folder where you would like Eclipse to run
from, (e.g. “C:\Program Files\eclipse”). Note: There is no formal installation
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executable to run. To remove Eclipse you simply delete the Eclipse folder, because
Eclipse does not alter the system registry.

Eclipse requires that a Java Runtime Environment (JRE) be installed on your system.
The minimum version is identified on the Supported Versions page. (A JDK comes with
a JRE, so if you can write and run Java programs, you already have a suitable JRE.)
Entering the command java -version at the command prompt displays the version of
the JRE. You can download and install Sun’s Java 2 Standard Edition SDK for your
particular operating system, available from Sun’s website at http://java.sun.com.

Once you have a Java runtime environment installed, you can simply run the Eclipse
executable located in the install directory. (If you do not have a Java runtime, Eclipse
will display an error message and refuse to run.) When Eclipse is run for the first time,
the following screen is displayed for a short period of time.

Please wait ... Completing the install.

Then, after the Eclipse splash screen (shown on page 1) is displayed, the Eclipse
workbench screen is displayed.

£ Resource - Welcome - Eclipse Platform
File Edit Mavigate Search Project Run  ‘Window Help

o - & - v %
=g 5 Mavigatar v X x
By = 4 Eclipse Platform
rS
IThis page will help familiarize you with the Eclipse Warkbench, =
To get started, read the sections below and click on the related links.,
@ Installed Features
Ta find out more about the Features installed in your workbench, choose Help = Welcome. ..
and select the Feature you are interested in,
@ Perspectives, views and editors
A window contains one or more perspectives. A perspective consists of views {e.q. Mavigataor)
and editors For working with your resources,
The shortcut bar at the Far left of the window allows you to open new perspectives and move
B2 utline w between perspectives that are already open. The perspective you are currently working with
L= is shown in the title of the window and in the shortout bar as a pushed-in icon,
N outling is not available.
@ Configuring your perspectives ¥
7| Tasks (0 items) W 2w X
| L | ! | Description Resource In Folder | Location |
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The “Navigator”, “Outline”, and “Tasks” areas of the screen are known as “views”, while
the area labeled “Welcome” is called an editor. In general, views provide information
and allow you to navigate and modify properties of files, classes, packages, etc. Editors
are designed to allow you to edit the contents of various types of files. For example, you
will write your Java code in a Java editor window.

The combination of views and editors displayed on screen at a given time is called a
“perspective”. The current perspective is called the “Resource Perspective” and is used
to display and edit resources. The currently open perspectives are shown in the toolbar
down the left side of the screen. Other perspectives that will be useful later include the
“Java Perspective” for editing java files, and the “Debug Perspective,” for performing
debugging tasks.

Creating a Project

To begin developing a Java program using Eclipse, you must first create a new project.
From the File menu, select New -> Project.
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GIEN Edit Mavigabe Search Project Run window  He

Close CtrHF4

¥ Fold
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File: F
B Other...
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3 Inst
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T r T T T

A New Project Wizard is displayed. On the first page, select Java in the tree list on the
left, and choose Java Project from the choices on the right. Then select the Next button.
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£ New Project PZ|

Select P
&
Create a Java project ﬁ

Java
Flug-in Development
Simple

| Next = | | Cancel |

In the “Project name” field, enter a name for your new project. If you enter invalid
characters, an error message is displayed at the top area of the screen. All Eclipse
Wizards display errors in this manner. You may choose to store your project in the
default folder location which will be under <eclipse-install-
directory>\workspace\<project name> as in the following figure. Alternatively, you can
uncheck the “Use default” checkbox, and specify another location for your project.
When you have filled in these fields, hit the Next button.

£ New Java Project PZ|

Java Project —

Create a new Java project, '

Project name: | Hellowarld]

Project conkents
Iv Use default

| |

< Back Mext = | Einish | Cancel
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The next page of the wizard allows you to modify various properties of the project. For
the time being, the only tab we will worry about is the “Source” tab. This determines

how the various files will be stored within your project folder.

The “Projects”,

“Libraries” and “Order and Export” tabs deal with how Java locates and uses other
projects and libraries that may be required for the project you are creating. For example,
if we make use of the SWT user interface library, we must specify this under the

Libraries tab (configuring SWT will be covered later in this document). These settings
can all be modified later from the project’s Properties dialog.

%= New Java Project

Java Settings
Define the Java build settings.

[ Source Wﬁ- Projects 1 W L\braries] 11 order and Export 1
Source folders on build path:

+-T=% Hellowworld

™ allow output folders For source Folders,

X
[

Add Falder...

Remove

Default output Folder:

| Helloworld

T

| Finish

Browse..,

Cancel |

The Eclipse source files are normally stored in their own directory in the project
directory. Click the Add Folder button to create a separate source folder.

= Source Folder Selection

Folders to be added to the build path:

- B

Create Mew Faolder...

Cancel
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Enter the name of the folder in which to store the .java files. A standard choice for this is

usually “src”.

Folder narme: | src

Advanced »=

|

Ok | Cancel |

The source folder is now displayed in the project hierarchy.

& Source Folder, Selection |Z||E|E|

Choose source folders to be added to the build path:

-1z Hellowarld
(== src

a4 | Cancel |

Eclipse will then ask if you would like to update the output folder to “<project
name>/bin”. This is where your output (usually *.class) files will be placed upon
compilation. Choose “Yes”.

& Source Folder Added E|

Do wou wank to remove the project as source Folder and update build output
folder bo 'HelloWworldbin'?
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The screen should now look like the following.

£ New Java Project X

Java Settings

Define the Jawa buld settings. '

% sorce | G projects | WL Lbraries | 10 Qrder and Export
Source Folders on buld path;

% (2 Helloworldsre ‘dd Foider

Edt...
Remove

I~ Allow outpu Folders For sourge folders.

Default outpLt Folder:

[ Hellowarldbin Brogse...

< Back ‘ | Finish Cancel |

To finish creating the project, you may now hit “Finish”. Eclipse now asks if you want to
switch to the Java Perspective in the workbench.

£ Confirm Perspective Switch

This kind of project is associated with the Java Perspective. Do you want bo
switch to this perspective now?

¥ Da not show this message againi

Creating a Java program

When you finish creating the new Java project, the screen should look like the following.

£ Java - Welcome - Eclipse Platform

File Edit Mavigate Search Project Run Window Help

= ok - | FEPS- @

= t8| Package Explorer - X X 8= Cutline x
By B s Eclipse Platform liry outfine is ok available.
w - 1@ Helloworld =

This page will help Familiarize vou with the Eclipse Warkbench. =
Ta get started, read the sections below and click on the related links.

(3 Installed Features
Ta find out mare about the Features inskalled in your workbench, choose Hel
and select the Feature you are interested in.

(3 Perspectives, views and editors
A window contains one o more perspectives, A perspective consists af view
and editors for working with your resources.

The sharteut bar at the Far left of the window allows vou to open new persp
between perspectives that are already open. The perspective you are curre
is shown in the title of the window and in the shortcut bar as a pushed-in ico

@ Configuring your perspectives
Wiou can move views and editars around the workbench by dragging their kit
also add more views ko your current perspective by using Window = Show ¥ s

< | >
57 Tasks (D ikems) il ;'é:& v X
| J| ! ‘ Description Resource | In Falder Location
Package Explorer |Hierarchy
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There are several things to note about this. The view on the left of the screen is now the
“Package Explorer”, and the “Outline” view is on the right rather than the left. The
reason for this is that we are now looking at a different “perspective”. Recall that a
perspective is a combination of view and editor windows displayed on the screen. The
currently displayed perspective is the “Java Perspective”, usually used for editing java
files. The perspective seen earlier was the “Resource Perspective”.

Notice also that a new button has been added to the tool bar down the left side of the
screen. This button, which has a few shapes and a “J” on it, represents the “Java
Perspective.” To switch between perspectives, simply click the button for the perspective
you’d like to see.

More important than the change in perspective is the fact that our new project is now
listed in the Package Explorer view on the left. We will use this view to navigate the
packages, source files and libraries that comprise our project. If we click the “+” sign on
the tree beside the project name, and expand it we should see two subfolders displayed.

%= Java - Welcome - Eclipse Platfo

File Edit Source Refactor Mavigate

= - - K5
= v x
By +

g B
258 arc
+ i]\ JRE System Library [j2rel.

The first is labeled “src.” This is the folder in which our source java files will be placed.

The second may be labeled differently, depending on the JRE that is installed. In the
example to the left, the full path is:

JRE_LIB — C:\Program Files\Java\j2rel.4.1 O3\lib\rt._jar

This is the location of the JAR (Java archive) file that contains Sun’s Java Libraries on
this machine. If you expand it further, you can browse the packages and classes of the
libraries. We can essentially ignore this library for now.

The next thing we do is create a new class for our first program. Select the “src” folder in
the Package Explorer. From the File menu, choose New -> Class. Alternatively, the

button on the toolbar that looks like - ) will also run the “New Java Class” wizard.
(Note that you must be in the Java Perspective for this portion of the toolbar to be
displayed.) Many other useful functions have buttons on the toolbar as well. For

e
example, pressing = is a quick way to run the “New Java Project” wizard.
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When the “New Java Class” wizard runs you should see the following screen:

& New Java Class 3]
Java Class

Create a new Java class., ©
Source Folder: | Heloworld/sre Brawse. .,
Package: [ (default) Browse. .
[™ Endlosing type: |

Mamme:! [

Modfiers: & public  © defagt O o

[ abstract | final r

Superclass: | javalang. Object Browsg, ..
Interfaces: add...

which method stubs would you ks o creats?
¥ public static void main(Strinal] args)

I™ gonstructors from superclass

= =

Enter the name of your class in the “Name” field.

= Mew Java Class

Java Class

Create a new Java class,

Source Folder: | Hello'worldfsrc Erowse,,.

Package: | (default) Erowse...

I Enclosing type: |

Marne: | Hellovwarld
Modifiers: * public O default .
™ abstract [ final I~
Superclass: | jawa.lang.Object Erowse,..
Interfaces:

NI

Which method stubs would vaou like ta create?
Iv public static void main(Stringl] args)
I Constructors Fram superclass

I™ Inherited abstract methods

Finish | Cancel

The “Source Folder” should be <project name>/src already, so leave it as is. (If the
correct folder was not selected when you ran the Wizard, it may be incorrect and if so
you should change it to reflect the correct location for your source files.)

In the “Package” field, if you wish to put the new class in a particular package, you can
browse for the package to use, or specify its name. If the package you specify doesn’t
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exist, a new package by that name will be created. For our purposes we can simply use
the default package, leaving the field blank.

The “Enclosing type” field is only used if you are creating an “inner class,” which we are
not.

Using this wizard we can also select access specifiers and identify superclasses or
interfaces we wish to extend or implement. Use the default settings.

One feature of the wizard that can be useful is the auto-generation of method stubs
(empty methods with the correct names, parameters and return values). If we were
implementing or extending an interface or class, stubbing the inherited classes would be
very helpful, since we would not have to continually refer back to the superclass to
determine the method signatures. For now, check only “public static void main (String[]
args)” which will stub the main method for us.

If there were any errors in how you have set up your class, a descriptive error message
will be displayed at the top of the page. Hit “Finish” to generate the new class.

The screen should now look like this:

£ Java - HelloWorld. java - Eclipse Platform

File Edit Source Refactor Mavigate Search Project Run Window  Help

To change the template for this generated fil

=) (default package] WindowsPreferences>JavarCode GenerationsCode

H-HES |- X-F- | PS-|® % e B ¥ &
= [2] Package Explarer v X Welcome x 2= Cutline b
Eh H =§= ! dla~ o
%j =1 Helloworld : e = E* Hella'arld
—- (22 src . @ 5 main{String[.
«

+- 0] Hellowarld. java
+ i]\ JRE Svstem Library [j2rel.

ublic class HelloWorld {

public static void wain(String[] args) {
i

< 4 < 4

57| Tasks (0 items) W 2 v x

| L | ! | Description Resource | In Folder | Location |

< ¥
Package Explorer |Hierarchy

Writable Insert 1:1

You can see that in the central (editor) window, there is a new tab, with the title
“HelloWorld.java” corresponding to the name of the class specified in the wizard. To
switch between open files/documents, simply click the various tabs. To close one of the
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files, click the tab so that the file is selected, and hit the “X” button on the tab. To re-open
a closed file, you can double-click on its name in the Package Explorer or Navigator
Views.

Notice that in the Outline view, an outline of the currently selected class is displayed. It
will show all fields and methods of the class. Double-clicking on a method/field will
jump to its definition in the source code. The buttons at the top of the view allow you to
set options such as displaying only public members, sorting the names alphabetically, or
hiding fields.

Edit the main() function of the HelloWorld class to contain the following line:

System.out.printIn(“Hello, World!”);

#= lava - HelloWorld. java - Eclipse Platform

File Edit Source Refactor Mavigate Search Project Run  Window Help

5 HEA|%- % % dEDE-|®I|ve-o- |58 8

= 18| Package Explorer - X Welcame X B2/ Outline x

By =4 N 21 138 o

%j = T@ Helawiarld : 23 CE Beie g el = G* HellowWarld
=2 src @ 5 main{3tring[,

* To change the template for this generated £il
* Window=Preferences»Java>Code Generation»Code

(s

=3 (default package)
- [ Helloworld.java

+ -l RE System Library [j2re
E2s
* Christopher
*
* To change the template for this generated typ
* Window=Preferences»Java>Code Generation»Code
*
ublic class HelloWorld {

public static woid maini2tring[] args)
System.out.println("Hello, World!™);
}
v
> < >

% Tasks (0 items) & v x

[ #] | Description Resaurce In Felder [ Location |

< >
Package Explorer |Hierarchy

“iritable Insert 17 45

We will use this simple program to verify that we can successfully run a basic Java
program using the Eclipse environment.

From the File menu, choose “Save” to save the file. When you save the file, Eclipse
automatically compiles it, and updates the .class files. Note that if you do forget to save a
file before running a program, Eclipse will prompt you to ensure that you have saved all
the necessary files. The dialog for that looks like the following:
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X

£ Save Resources

Select the resources ta save:

[FiHelloworld java [HeloWorld)srciHelloWorld java] ;

Select al Deselect Al |

oK | Cancel |

Check the boxes for each file/resource you wish to save before running the program.
Again, compilation will be performed, so the latest changes will be reflected in the .class
files for the program. (For small projects, this automatic compilation is generally quite
useful, but it can become a nuisance for very large projects, so there is a preference
available to turn it off under Window->Preferences. Choose the Workbench in the tree
on the left and uncheck “Perform build automatically on resource modification.” Ctrl+B
or Projects->Rebuild All can be used to rebuild the project when necessary.)

Running a Java program

From the Run menu, select the “Run...” option. You will see the following screen:

£ Run ﬁl

Create, manage, and run configurations !

Canfigurations:

@ Java Applet
AR 1=va Application

Ju Uit

& Run-time Workbench

[ ]
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This screen allows you to set up “Launch Configurations”. The general idea is to set up
all the parameters and options for a particular run of your program. If there are different
“set-ups” that you use repeatedly, such as running with different command-line
parameters or different java libraries or runtimes, you can create a launch configuration
for each set-up. This way, you can select the correct launch configuration, and the
program will run with the correct parameters, rather than having to modify the parameters
each time you run the program.

Select the “Java Application” option as above and hit the “New” button. A new Launch
Configuration for a Java Application will be created and displayed (both on the right and
in the tree-view on the left).

For those who are interested in the other options:

- JUnit is a popular testing framework that is used to create automated tests for your
Java classes. See http://junit.org for more information.

- Run-time Workbench is used by developers who are creating plug-ins for Eclipse.
It runs a new instance of the Eclipse “Work-bench” for testing the new plug-in.

Assuming that the correct class was selected in the Package Explorer, most of the settings
should be filled in automatically, as seen below. If the class or project names are
incorrect, you can hit Search or Browse, respectively, to choose the correct name(s) from
a list. By default, the name of the launch configuration be the currently active class.

£ Run E|
Create, manage, and run configurations g
Configurations: Idame: |HeIIOW0r\d
#f@ Java Applet
=-FJ Java Application
@ main I(Xl= Argurnents 1 W R I i Classpath] B Snurce] ﬁ gommon]
Jy Jnik
& Run-time Warkbench Project:
| HelloWworld Browse. ..
Main class:
| Hella'World Search...
[ Incude external jars when searching for & main class
[ sStopin main
e Delete
Run Close
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The Arguments tab allows you to specify command-line arguments to either the Java
virtual machine (that your program runs on) or to your program. The JRE tab allows you
to change which Java Runtime Environment you are using to run the program. The
Classpath tab is for setting the paths on your system where the program will look for
class files to run the program. The Source tab tells the system where to look for program
source files, and finally the Common tab sets various options dealing with shared (versus
local) launch configurations.

The defaults for these other tabs will work fine for now. To continue, hit Run.

The screen should look as follows after running the program. The console output is
displayed in a new “Console” view at the bottom of the screen. Note that the name of
JRE used to run the application is displayed at the top of the console window.

& Java - HelloWorld. java - Eclipse Platform

File Edit 3Source Refactor Mavigate Search Project Run Window Help

B - & -k -R- DRSPS ® |G

= {2 Package Explorer v X Welcome [ Helloworld java X 32 outline X
T

R * 4 Created on Apr Z, 2003 |2k e e

%J =128 Hellaworld H » = Efr Helloworld

=22 src @ ¥ main{String[
-1-f# {defaul package)
+] Helloworld java

+-[ff, IRE System Library [j2rel

To change the tewplate for this generated f£il
WindowrFreferences>Java>Code GenerationzCode

/

L N

* Christopher

* To change the templsate for this generated typ
Window>Preferences>JavarCode GenerationrCode

&+

=
ublic class HelloWorld {

public static void mwain(Stringl[] args) {
System.out.println("Hello, World!'™):

Hello, World! =

< ¥
Package Explorer |Higrarchy Tasks | Consale

Once a Launch Configuration has been defined, it is not necessary to go through the Run

command each time that an application is run. Instead, click the run icon * to run the
current launch configuration (or use Ctrl-F11). If multiple launch configurations have
been defined, clicking the down arrow; beside the run icon displays a list of launch
configurations that can be selected.

# - @
1 Hello*+forld
Fun &g 3
Run...
Department of Computer Science Installing Eclipse

University of Manitoba Tutorial 1 — Page 15 www.cs.umanitoba.ca/~eclipse



Configuring Eclipse to use the SWT libraries

In the previous section, we configured the Eclipse workbench to run a simple Java
program. In fact, any Java program that uses only Sun’s Java run-time libraries
(including Swing and the AWT) can be run with this configuration. However, we are
interested in using the Eclipse SWT (Standard Widget Toolkit) instead of Java’s Swing
and AWT GUI widgets. In this section, we describe how to set up Eclipse to use the
SWT user interface libraries and to verify that the configuration works correctly.

To begin, create a new class called SWTHello in the existing HelloWorld Project.
Replace the auto-generated code with the following:

import org.eclipse.swt.widgets.™;
import org.eclipse.swt.*;
public class SWTHello {

}

public static void main(String[] args) {
Display display = new Display();
Shell shell = new Shell(display);
Label label = new Label(shell, SWT.NONE);
label .setText(*'Hello, World!');
shell _pack();
label _.pack(Q);
shell.open();
while(!shell.isDisposed())
if(ldisplay.readAndDispatch())
display.sleep();
display.dispose();
label .dispose();

Use the File menu (or Ctrl-S) to save the file. This should cause numerous errors to be
displayed. Notice that the errors are displayed in several locations, typically using small
red circles containing white “X’s.

1.

The Package Explorer identifies each branch of the project tree leading to an
offending class file(s).

The Outline view shows the methods in which the errors occur.
The central Java editor window signifies errors by “squiggly” red underlines,
similar to the mechanism used in Microsoft Word to identify spelling errors.

Lastly, the Task view at the bottom of the screen now includes a list of tasks that
are the errors returned by the Java compiler. Double-clicking the error message
will move your cursor to the location of the related error in the editor window. You
may also find the Task view useful for organizing your work. To add a new Task to

the list, right-click in the list (or use the " button on the right side Task view title
bar).
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& Java - SWTHello. java - Eclipse Platform

Eile Edt Source Refackor [Mavigate Search Project Run  Wwindow Help

B

B-HRS |(F-X-F- | dddS-|® | % ER s
T | [ [1] package Explorer v x || tiekome Hellaworld.java x 82 outiine x
& = & “2f[3 e o
&= & Helloworld eubItolic Tas el THe LI = import declaration]
=g sre ublio stati ia s 4 SWTHelo
- i (default package) s P ;” sl“ ‘; "“1 main E;”‘QE] sr_gs’ ¢ & 5 main(Stringl
[0 Helloworld.java Display display = new Display():
o Shell shell = new Shell (display);
-] SWTHelo java i i
o Lahel lakel = new Lahel (shell, SNT.NONE)
[ JRE System Library [i2re1. A b T
lahel.setText ("Hello, World!");
shell.pack() ;
label.pack() ;
shell.openi);
while (!shell.isDisposed(])
if (!display.readindbispatch())
display.sleep();
display.dispose(]:
label.dispose () :
}
b
v
< > < >
%7 Tasks (9 items) b L ow x
[t | pescription Resource In Folder Location
] The import org. eclipse cannot be resol...  SWwTHelo ..  Helloworldisrc line 1
[x] The imoart ora.ecliose cannot be resol...  SwWTHelo.i,.. Hellowarldisrc line 2 b
< £ |ES
Package Explorer | Hierarchy Tasks | Consale
Writable Insert 234

The source of these errors is that we have not included the SWT libraries in the project,
so the compiler is unsuccessfully searching for the SWT packages and classes that the
program requires. To resolve this, we must supply the program with the locations of both
the Java classes for the SWT libraries and the *“native” (OS-dependent) code that the
SWT classes use at run-time. The classes are in swt.jar and the run-time routines are in
the SWT DLL file. (The name of this DLL depends on the platform and current SWT
version. In our configuration it is “swt-win32-2133.d1”.)

To indicate where to find swt.jar, first right-click on the project name in the Package
Explorer, and choose Properties. This will bring up a Properties dialog containing many
of the same settings that were available when creating the Project.

£ Jaya - SWTHello. java - Eclipse Platform

Fle Edit Source Refactor Mavigate Search Project Run tWindow Help

= =]

IR AL T T O YA
- X Welcome Helloworld. java ] SwTHello.java X 2= Outline *
+ Alm
I_J§= i/ . LI |l SN - N
E s 1| public class SWTHello ( = mpart dedarator
3
- | Mew i ) ) 4 SWTHela
Go Into aiblic static void main(String[] args) @ 5 main(String]
- Display display = new Display(]:
Open in Mew Window Shell shell = new Shell (display):
b Open Type Hierarchy Lahel label = new Lghel(shell, SWT,MOME)
: lakbel.setText ("Hello, World!™):
of shell.packi();
59 Copy label.pack(]
% shell.openi);
while|'shell.isDisposed()]
# Delete if {!display.readindDispatch(])
Source 4 display.sleep():
Refactor r display.disposei} ;
lakel.dispose() ;
By Import...
¢4 Export...
~
&% Refresh > < >
Close Project pr Er T
Team * | Description | Resource [ In Folder [Location  ~
Compare With ¥ | the import org.eclipse cannot be resol...  SWTHello.d...  Helloworldfsre line 1
Replace iwith ¥ | The imoort ora.ecliose cannot be resol...  SWTHellad...  Helloworldfsre line 2 ./
< Restore from Local History,..
ole
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In the tree-view choose Java Build Path. Then select the Libraries tab on the right side of
the screen. Currently the only library listed is Sun’s Java Runtime libraries necessary for
any java program to execute. We now add swt.jar to this list. Select the “Add External
JARs...” button on the right side of the screen.

£ Properties for HelloWorld

Info Java Build Path
External Tools Builders

Java B 3| o i i
Java Build Path % source | G projects WL Lbraries l 11 Order and Export |
Java Compiler

Javador Location JARs and class folders on the build path:

Java Task Tags +-[ff, JRE System Library [j2rel.4.0_03] Add JARs..,
Project References
Add External JARs...
Add Variable...
Add Library...
Add Class Folder...

[ e
[ e

Default output Folder:

Hellotworld/bin Browse...
Ok Cancel |

This will bring up a standard file selection dialog, and you must now find swt.jar. Its
location is dependent on your platform. The SWT FAQ (available from the Eclipse
website) gives the following list of locations for various platforms:

win32: INSTALLDIR\eclipse\plugins\org.eclipse.swt.win32_2.1.0\ws\win32\
gtk: INSTALLDIR/eclipse/plugins/org.eclipse.swt.gtk_2.1.0/ws/gtk/

motif: INSTALLDIR/eclipse/plugins/org.eclipse.swt.motif_2.1.0/ws/motif/
photon: INSTALLDIR/eclipse/plugins/org.eclipse.swt.photon_2.1.0/ws/photon/
macosx: INSTALLDIR/eclipse/plugins/org.eclipse.swt.carbon_2.1.0/ws/carbon/

Once you have found and selected swt.jar, select Open. The swt.jar file should now be
displayed in the list of libraries. When you hit OK and close the Properties dialog, the
errors displayed earlier should be eliminated.
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roperties for HelloWorld

o Java Build Path
Extarrual Texsk Busdcers
x:m' O Source | P prosocts M Wbeanes | 10 Grder ond Export |
ER mksmd s Fokders o the buld path:
Ay Tarsk Tags Rl Y 5+ ioe - Ce\ncgrse-2. 1\ poiprsephuginsloeg. cpsn, Sl Add 14,
Prcgoct Refernnces = Wl RE Systm e ary [[Trl.4.0_09]
' Add Egternal MRS,
Ak Yowrinbile...
add Lpary... |
aud Cls k.. |
[
L t=n |
4 >
Difan cutpus Folder:
| Helciworidon frogse.., |
==

Click OK to close the window.

£ Java - SWTHello. java - Eclipse Platform

File Edt Source Refactor Mavigate Search Project Run Window Help

B -E &

LA B BN

B ¥ % e

- X

welcame HelloWarld. java [0 SWwTHellojava X

22 Outine %

= sre
=8 (default packags)
- [1] Hellowvarld java
- [J] SWTHelo.java
w1 (il JRE System Library [2rel.
) [y, swt.jar - Cleclipse-2. el

<

i
public class 3UTHello {

public static veid main(String[] args) {
Display display = new Displavy(];
Shell shell = new Shell (display):

label.setText ("Hello, World!");
shell.pack()
label.pack () ;
shell.open():
while(!shell.isDisposed())
if {!display.readindDispatch())
display.sleep():
display.dispose () ;
label.dispose () :
}
H

<

Label label = new Label (shell, SUT.NONE)

> < >

dldxa e
2 import declaration)
4 SWTHelo

@ 5 main(string[

~

7| Tasks (0 items)

)
¥ um v x

[ vt | pescription Resource

In Folder

Lacation

Package Explorer | Hierarchy

Tasks | Console

Helloworld

However, we are still not done. If you try running the program at this point, you will get
an error similar to: “java.lang.UnsatisfiedLinkError: no swt-win32-2133 in java.library.path”. The
SWT run-time DLL that swt.jar requires is not available to the program. There are
several ways of resolving this problem (described in the SWT FAQ also).

1. The first approach is to specify the location of the DLL as an argument to the Java
virtual machine when you run the program. This is done by editing the launch
configuration for your program. From the Run menu, choose “Run...”, and select
the specific launch configuration for your program in the tree-view on the left.
Choose the Arguments tab on the right side of the screen. This allows you to set
arguments to your program (if it takes input from the command-line) and to set
arguments to the virtual machine that affect how it runs. In the text area labeled
“VM arguments” enter the following line:
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-Djava.library._path=<folder containing the SWT DLL>

As with swt.jar, the location of the DLL is platform dependent.

i [ 5%
e ES wew Fgweres ook Heb ar
G Back = % ) sowch Foiders x ¥ m-

e | () Cr|cipse-2. Lincipasplugins|nng acipss st W2 _2, | 0|psiwinac| 8t v B
3

P
m.d

Windows: INSTALLDIR\eclipse\plugins\org.eclipse.swt.win32_2.1.0\os\win32\x86

Linux GTK: INSTALLDIR/eclipse/plugins/org.eclipse.swt.gtk 2.1.0/0s/linux/x86

Linux Motif: INSTALLDIR/eclipse/plugins/org.eclipse.swt.motif_2.1.0/0s/linux/x86

Note that if the path name contains spaces you must surround it with double-quotes, or
you will get an error when launching the program.

N oelele |

n confiquratio = I

tiame: [SWTHetn
@ Man ¥ argments | e | 1L Casspsth | [ Sowce | 35 Zommon

Program grouments:

VM arguirdnts:

A rary pathe Cleciose-2 Lieschoselshigralong. eclose. swh wan 21 hesiwn el

\Waeking denctory!

[V Use default working dréctory

2. The “-D” VM argument sets a system property, and in this case the property is the
path where Java looks for libraries. A potential problem with the previous method
is that you must remember to set this VM option every time you create a new
launch configuration, which can be a nuisance. An alternative is to add the location
of the DLL to the environment variable that Java uses for its library path. For
Linux/UNIX modify LD_LIBRARY_PATH (as is described in more detail later in
this document). For Windows, the PATH variable can be modified. On Win9X
you can modify the PATH variable in the autoexec.bat file, and on NT/2K/XP it can
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be modified through My Computer -> Properties -> Advanced -> Environment

Variables.

Spstem Restare Aulomalic Updates

General Computer Mame

Perfarmance

User Profiles

Desktop settings related to your logon

Startup and Recovery

Hardware

ﬂa Environment Variables

Remaote
Advanced

You must be logged on as an Administrator to make most of these changes.

Visual effects, processor scheduling, memary usage, and virtual memory

Settings

System startup, system failure, and debugging information

Settings

[ Environment ¥ ariables ] [

Enor Reporting

l

3. A third option

User wariables for Christopher

Variable Yalue
TEMP

™R

:\Documents and SettingsiChristopher...
C:\Documents and Settings\Christopher...

)

New

I { Edit ] I Delete

System variables

Wariable
NUMBER_OF_P.., 1

PATHEXT

| PROCESSOR M., x86

(=] y 3
.COM; EXE; BAT; .(CMD; WBS; WBE; .13

~

Plew

H Edit H Delete I

is to determine a location that is already specified by

java.library.path, and copy the SWT DLL to that folder. A recommended standard
choice (for Windows) is your Windows\System32 folder, but note that any location

specified in the path environment variable discussed above will work.

The

disadvantage of this method is that if you upgrade Eclipse and get a different
version of SWT, you must remember to copy the new SWT DLL to this location

again.

4.  The final option is to just copy the DLL into the (root of the) project folder. This
has the drawback that you must do it for each project that uses SWT, and if you
upgrade to a newer Eclipse/SWT version, you have to copy the file again.

Once you have selected and performed one of these options, the native code that enables
the SWT to work will be available to the program, and it should run correctly. You
should see a Shell (window), containing the text “Hello, World!”” as shown below.

ello, World!

Congratulations, you’ve just run your first SWT application!
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Creating a JAR for a stand-alone SWT application

Using the sample SWT application, we will now create an executable JAR file that can
run from the command-line, outside of the Eclipse workbench. Right-click on the project
name in the Package Explorer and choose the “Export” option. In the Export wizard page
that appears, choose “JAR file” from the list, and click “Next”.

£ Export X
Select A
Package resources into a JAR file on the local file system EJ
Select an expart destination:
| (i Deployable features

% Deployable plug-ins and fragments
em

% Team Project Set
Ezp file

Hext > Cancel ‘

In the JAR Export screen that follows, use the tree-view at the top of the page to verify
that the correct project and files are selected to be exported. Usually the defaults are
correct. Check the “Export generated class files and resources” box, and if you wish to
include the source in the JAR file, also check “Export java source files and resources.” In
the “JAR file:” text box, either type a location and name for the JAR file you would like
to produce, or use the “Browse” button to select one using a file dialog. You can specify
whether to compress the files and whether to automatically over-write files using the
check boxes at the bottom.

£ JAR Export X
AR Package Specification
Defing which resources ko package into which JAR, @

Select the resources to export:

# F& Helloworld [E] .classpath
[2) .project

¥ Export generated class files and resources

™ Export java source files and resources

Select the export destination:

4R file; | Cileclpse-2. LeclipselwarkspaceiHelloWorldiHeloJAR. jar | {Browse. .

COptians:
W Compress the contents of the JAR file

W Overwrite existing Files without warning
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When you have completed this page, choose “Next.” (Not Finish!)

£ AR Export El
JAR Packaging Options
Define the options for the JaR export. @
-
Select options For handling problems:
v Expart class files with compile errors
v Export class files with compile warnings
r
7
[ Save the description of this JAR in the workspace

<gack |[THeds Y[ Emeh | cancel |

On the page shown above, the default options will be fine, with the exception that you
should check “Save the description of the JAR in the workspace.” This way if you later
make changes and wish to export the JAR again, you do not need to go through the entire
Export Wizard a second time. Hit the Browse button to choose a location and filename.

£ Save As ﬁl
Save As
I
Select location and name for the description
Entet or select the parent Folder:
| Helloworld
=

-T2 Helloworld

File name: | HelloJarDescription|

Select the name of the project for which you are creating a JAR file and then enter a

filename for the jar description file that will be created. (The suffix .jardesc will be
appended to the name, unless you specify it yourself.)
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The result should look like this. Choose “Next”

£ AR Export 3]
JAR Packaging Options
Define the options for the J4R export i

Al
Select options For handing problems:
W Export class files with compile errors
IV Export class files with compile warnings
-
=

¥ Says the destription of this JAR in the workspace

Description file: | [HelloWorld/HelloJARDescription. jardesc

<gak | mestx [[Ensh cancel |

The final page of the JAR export Wizard allows you to set some of the available manifest
options. The manifest is a text file that is included in the JAR file, and which provides
information about the JAR file. For example, it can specify which is the Main class, what
libraries the JAR depends on, whether the JAR is “sealed”, and much more. (Many of
these options are not available from the Wizard.) Select the “Generate the manifest file”
radio button if it isn’t already selected. Check both “Save the manifest in the workspace”
and “Reuse and save the manifest in the workspace”. These options together will allow
you to make changes to the manifest, and have them reflected in the JAR file next time
you generate it (using the JAR description file we asked to be generated on the previous
page). This will be useful in identifying the SWT libraries as necessary for running your
JAR file. Just as you did for specifying the jar description file, use the Browse button to
select the project and enter a name for the manifest file. In the example below, the
manifest name is HelloManifest.

The Sun’s java developer website explains package sealing as follows: “A package
within a JAR file can be optionally sealed, which means that all classes defined in that
package must be archived in the same JAR file. You might want to seal a package, for
example, to ensure version consistency among the classes in your software or as a
security measure.” The options in the middle of the page allow you to seal some or all of
the packages in your JAR file.

Lastly, the “Main class:” field specifies which class file contains the main method that
will run your JAR file. Use the Browse button to choose the main class from a list of
available classes that have main() methods.
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£ JAR Export El
JAR Manifest Specification
Customize the manifest file For the JAR package. @
A
Specify the manifest:
% Generate the manifest File
I¥ Save the manifest in the workspace
¥ Reuse and save the manifest in the waorkspace:
Manifest file: | /HelloWorldiHeloMarifest Brawse...
" Use existing manifest from workspace
Seal contents:
" Seal the JaR
% Seal some packages Maothing sealed Details...
Select the class of the application entry paint:
tain claces | S THaIR Frrunca
R | ’ElﬂTl o |

If you have done all this, choose “Finish” to generate the JAR file (as well as the manifest
and jar description files.)

& Java - SWTHello. java - Eclipse Platform
fle Ct Souce Refoctr Movigete Search Prokct Bun Window Heb
S-EBa B-%-%- || RSP BT e
iz} - X% ek Mskeiworkd jave E IR 92 Cuttrn x®
By W 4 : - Al ke e
§ |- & clas: ilo
- G e

o (defak pachage) i
| " n

4

W Conscle [ H\Program Pk 4.0_02 b (4202 10:27 A1)

% |l=

< »
Package Explorer Herarchy Tasks Conscle
T THR. v - HedloWorkdfec

Both the JAR description file and manifest files should now be displayed in the Package
Explorer view. The exported JAR file should be found in the target location you
specified in the wizard. However, since the application also requires the SWT libraries to
run, we must again take some additional steps to allow the new JAR file to use them.
First, we must make the JRE aware of swt.jar. There are essentially two ways to do this.
The first is to add swt.jar to your JREMib\ext folder. This folder is used for
extensions/libraries for java, so the system knows where to look for them. These libraries
will then be available at runtime for all your java programs. If you use this technique,
ensure that you find the correct library: the JRE is typically installed in the Program Files
folder. There may be another JRE folder inside the Java SDK (if it is installed) but this is
not the correct location.
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The second method is slightly more complex, but may be useful if you are distributing
the program and cannot necessarily modify a user’s JRE installation.

First, copy swt.jar to the same folder that contains the JAR file you just created. The
manifest file must be modified to specify the fact that the JAR has a dependency on
swt.jar, and cannot run without it. We do this by adding a line to the manifest file. (You
can open it in Eclipse by double-clicking its name in the Package Explorer just like a java
file.)

The line to add is: Class-Path: swt.jar

This will allow the new JAR file to use the classes in swt.jar. Now, right-click on the
JAR description file in the Package Explorer and choose “Create JAR.” If the JAR
already exists (and it should if you’ve followed the steps above), it will prompt you to
ensure that you want to overwrite the file. Choose Yes. When the jar file is distributed,
the swt.jar file must be distributed with the jar and must be located in the same directory
as the jar file.

Now, we need to make the SWT DLL available at run-time. Depending on the method
you used to provide Eclipse with the location of the SWT DLL, you will need to perform
similar steps now when running from the command-line.

Option 1) If you used the —Djava.library.path option, this option can also be specified
when running the JAR from the command-line.

java —Djava.library.path="C:\eclipse\plugins\org.eclipse.swt.win32_2.1.0\os\win32\x86" —jar HelloJAR.jar

Options 2 or 3) If you added it to the PATH, then you are already done. The DLL is
available everywhere.

Option 4) If you copied the DLL to the project folder, you must now copy the DLL to the
same folder as your new JAR file.

You should now be able to execute the program from the command-line. Navigate to the
correct folder, and typing the following command:

Java —jar HelloJAR.jar

If your JAR file has a different name than HelloJAR.jar, substitute the name
appropriately.

The output should appear identical to when you ran it from the Eclipse environment.
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= [BX

ella, World!

When distributing the program, you must include both the application JAR file and the
SWT jar file, and it is typically easiest to include the SWT DLL as well, rather than
expecting the user to modify or know the PATH variable, or specify complicated
command-line options.

Importing an existing project

If you have been provided with an Eclipse project from another source, you can import it
into your workspace and begin using it right away, rather than creating a new project
from the beginning.

If you have been provided with the project in .zip format, first extract it to a location on
your hard drive. This will become the working directory for the project, so ensure that
the location you choose is where you intend to store the project while you work on it.

For example, if you have been given a zip file called “SampleProject.zip”, containing a
project called “MyFirstProject” and you wish to place the project folder in “My
Documents,” extract the zip file into “My Documents”, and the folder “MyFirstProject”
will be created containing all the files for the project. The folder name is always the
same as the name of the project.

If you have been given the project uncompressed, simply copy the project folder (along
with its contents) it to a location on your hard drive.

Ensure that the project folder contains a .project file. This is an XML data file used by
Eclipse to store information about the project. It is used when Eclipse imports the
project.

Start Eclipse, and from the file menu, choose the “Import” option. The Import Wizard
displays the following options.
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Choose “Existing Project into Workspace,” and hit “Next.” You must now specify the
location of the project folder on your computer. Hit the browse button to bring up a
“Browse for Folder” dialog. Select the project folder. The “Project contents:” text field
should now display the location of the project folder, and the “Project name:” field
should be filled in automatically with the project name, using information extracted from
the “.project” file.

& Import El
Import Project From File System
Create a new Project from an Eclipse project in the file system, This does not D
copy the project ko the warkspace, A
Project name: |
Project contents: | Browse...
< Back ‘ | | Cancel ‘

In this example, we copied a project titled BasicWidgets into the Eclipse workspace
directory. We then navigated to the project and selected the project.

Browse For Folden @

Select the Project location,

| plugins ”
) readme
= [ workspace
=) metadata
' IEasiciWidgets
(= Hellotworld
) jesdki.4.0_03 3

Falder: | Basic\Widgets |

[make Mew Folder l [ (0]4 ][ Cancel ]
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& Import &‘

Import Project From File System

Create a new Project From an Edlipse project in the file system, This does nat D
copy the project ta the workspace, A

Praject name: | Basicw/idgets

Praject contents: | Ciledlipse-2.1edipseiworkspace\Basiciidgets

i Erowse...

< Back. | | Einish I Cancel |

When you select “Finish” the project is now displayed in the workspace.

& Jaya - SWTHello.java - Eclipse Platform,

Source Refactor DNavigate Search Project Run

Bk & DRSO ® 7|

Window el

- x Welcome HellowWorld. java [F15wTHello.java X B outline x
import org.eclipse.sut.?; A E e e
import org.eclipse.svr.uidgets.: —

/s #-"2  import declaration

=1 @y sWTHelo

+ Created on Apr 2, 2003 5
i3 @ * mainiStringl

* To change the template for this generated fil
+ WindowsPreferencessJavarCode Generation>Cods
=

s
ﬁ Christopher
+ To chenge the template for this generated typ
+ WindowrPreferences>Java-Code Generation-Cods
=

public class SWTHello {

public static void wain(String[] args) {
Display display = new Display(): >

= Consale Bk -2 o/ x

Package Explorer | Hisrarchy Tasks | Consale

Writable Insert 11

Note that if the project you imported employs the SWT user interface libraries, you will
need to configure Eclipse to locate and use them correctly. This was covered in
“Configuring Eclipse for programming with the SWT libraries”.

Opening and Closing Projects

All projects that Eclipse is aware of are identified in the Package Explorer window.
Projects that are “open” have a + beside the name, indicating that the project contents can
be explored. Projects that are closed do not have a + beside the name. To open or close a
project, select the project in the package explorer and then select Project = Open Project
or Close Project.
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In the workspace below, both the HelloWorld project and the BasicWidgets project are

open and can be explored and run.

£ Java - SWTHello. java - Eclipse Platform

Fle Edit Source Refactor Navigate Search Project Run Window Help
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®» ¢ || w- B
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Aimp wy
- {o# Basicwidgets e e s %"= impart declarstion
= S THell
- # Created on ipr 2, 2003 O ——
N @ 9 main(string[,
* To change the template for this generated £il
* Window:Preferences>JavarCode GenerationrCode
=
T
* @anthor Christopher Ly
*
% To change the template for this generated typ
* WindowsPreferencesr»JavarCode Generation»Code
o
public class SUTHello {
public static void mainiString[] args) {
Display display = new Displav(): ]
< | > < | 13
B Consols O|Bk-84 x
Package Explorer |Hierarchy Tasks | Cansole
Writable Insert 1:1

To delete a project, right-click on the project name and then select Delete.
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e will help Familiarize you with the Eclipse Workbench,
started, read the sections below and click on the related links.

stalled Features
find out mare ahout the Features installed in your workbench, choose Hel
d select the feature you are interested in.

erspectives, views and editors
window contains one or mare perspertives, & perspective consists of view
d editors For working with your resources,

& shartcut bar at the Far left of the window allows you to open new persp
tween perspectives that are alveady open, The perspective you are curre
shown in the title of the window and in the shortcut bar as a pushed-in ico

pnfiguring your perspectives
U can move views and editors sround the warkbench by dragging their titl
0 add more views bo your current perspective by using Window > Show ¥ o

| >

-

N outling is not available.

O/Bk-84 x

Package Explorer | Hierarchy

Tasks | Console

EBasiciWidgets

Department of Computer Science
University of Manitoba

Tutorial 1 — Page 30

Installing Eclipse
www.cs.umanitoba.ca/~eclipse




The Debug Perspective

When developing an application, it is often useful to be able to step through the program
line by line, and examine how the code is actually working. It often makes it possible to
quickly find and remove subtle bugs that are more difficult to locate when running the
program as a whole. The Java development tools that ship with Eclipse include a full-
featured set of Java debugging tools.

These tools are usually located within the Debug Perspective, represented by the b icon
on the vertical toolbar on the left of the screen. An average debugging session will look
something like the following, (assuming you haven’t modified the default Debug
perspective settings):

£ Debug - DebugTest. java - Eclipse Platform BEEE
File Edt Source Refactor Mavigate Search Project Run Window Help
S-EE ok -%- || ® S| =
=] @ [ 5] I BB i w % |||% Breakpoints = v x
By || E’ebugTest [3ava Application] # | @ clientBilingUI§5aveClientButtonListener [line: 1218] - sstupTransPane()
@ =I-§2 DebuaTest st Iocslhost: 7563 @ ClientBilingUI§SaveClientButtonListener [line: 1243] - setupFilsMenuf)
@ System Thread [Findlizer] (Running) » DebuaTest [line: 9] - main(String(T)
# @ System Thread [Reference Handler] (Runring)
i) =@y Thread [main] (Suspended (breakpoint at ne 3 in DebugTest))
=4 DcbugTest main(Stringl ]} ine: 9
@ System Thread [Signal Dispatcher] (Running) || Wariables | Breakpoints |Expressions | Display
[J) DebugTest java X 7/ outline 38 @ x
. -~ = @ DebugTest
public class DebugTest { 8 mainfstrinalD
int data - 0 & dakaint
getData)

@
public static void nain{String[] args) { @ ncDatal)
DebugTest test = new DebugTest(): o setDatalng

test . incDatal():

test. incData():
int result = test. getData():

Systen.out.println(’Increnentsd result = ' + result):

| console [DebugTest at lacalhost:7565] | k-84 x

Console | Tasks | Search

The Debug view in the top-left displays a stack-trace. It lists the existing threads and the
method that each thread is currently in.

In the top-right there are four views stacked atop one another. The views are Variables,
Breakpoints, Expressions and Display. The Variables view gives us access to a list of
current variables and their values. The Breakpoints view lists the current breakpoints and
their locations. The Expressions view allows us to enter “watch expressions” to be
evaluated on the fly as we step through the code. Lastly, the Display view lets us enter
code or expressions to be executed dynamically at the press of a button. We will return
to look at these views in greater detail later in the tutorial.

Department of Computer Science Installing Eclipse
University of Manitoba Tutorial 1 — Page 31 www.cs.umanitoba.ca/~eclipse



The three views on the bottom two thirds of the screen are familiar to us from an earlier
tutorial, displaying the code, an outline of the code, and the console output from the
current program.

Basic Debugging

To demonstrate how each component in the set of debugging tools works, we will look at
a very simple Java class called DebugTest. It contains only one piece of data, and 3
methods to work with that data.

Create a new Java class with name DebugTest, and enter the following code for it:

public class DebugTest {
int data = 0;

public static void main(Stringl] args) {
DebugTest test = new DebugTest();
test.setData(5);
test.incData() ;
test.incData() ;
int result = test.getDatal();

System.out.println("Incremented result = " + result);
}
public void setData(int d4) {
data = d4d;
}
public void incData() {
data++;
}

public int getData() {
return data;
}

}

To debug this program we must create a Launch Configuration as we did before when we
simply wanted to run our programs. The only difference is that we execute it by
choosing Debug... from the Run menu, or pressing the down arrow on the debug button,

-

, and selecting the desired program. If you are not currently in the Debug
Perspective, the default behaviour of Eclipse is to automatically switch to it. If you
Debug right now, your program will run straight through to completion, without
stopping. The result will be the following:

Incremented result = 7
This is not terribly useful to us, so what we must do is add “breakpoints” in our code. A

breakpoint tells the Java debugger where we would like to halt execution of the code to
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take a closer look. There are several ways to create a breakpoint, the easiest of which is
to click on the margin of the code editor beside the desired line of code. (The other two
are pressing Ctrl-Shift-B, or choosing Add/Remove Breakpoint from the run menu, when
the keyboard cursor is on the relevant line.)

PR S T

test . =etDatai5);

te=t incNatalh -

The blue circle that appears represents a breakpoint. If we Debug our program again (by
pressing the bug icon or just F11), code execution will stop prior to execution of the
selected line, and the line will be highlighted blue with an arrow in the margin.

ey lie=Lr Lexn -

test . incDatald:

Stepping Through Code

We can now step through the code one line at a time. We have several options,
represented by buttons on the Debug view. We can “Step Over” a line of code with =

“Step Into” a line of code with * or “Step Return” from a particular method using - .
These functions are also available from the Run menu.

“Step Over” means that if the line contains a method call, you will not enter that method
but instead execute the current line entirely and pause on the next line of code in the
current method. If the code is paused as in the above image, you can use the Step Over
button to proceed to the next line, containing the command test.incData().

“Step Into” will do just the opposite, following execution into the method that has been
called. It will pause on the first line of the called method. If execution is still paused on
the first line containing test.incData(), pressing Step Into will pause on the first line of
incData(), ie. data++. Notice that in the Debug view, the method incData() method is
now listed on the stack trace.

=18y Thread [main] {Suspended)
=l DsbugTest incDatal) line: 27
DebugTest.maini3tring(]) line: 11

“Step Return” will skip execution ahead to the point where the current method has
returned, and again pause. If you have followed the above steps and execution is still
paused in the incData method, pressing Step Return will jump out of the method, and
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stop on the next line in the main method. incData() will correspondingly disappear from
the stack trace in the Debug view.

(You may notice there is also a “Step with Filters/Step Debug” button, ? which
allows you to set filters to determine which methods your code should step into. For
example, it would allow you to avoid stepping into 3" party libraries, while still stepping
through your own code. You can modify the filters using the Java->Debug->Step
Filtering preferences page.)

To resume execution, we can press the Resume button represented by ™. Execution
will continue normally, stopping again at any breakpoints that may occur later in the
code.

To stop a program at any point in the middle of its execution, the Terminate button, &,
IS used.

Once a program completes or is terminated, it will continue to be listed in the Debug

view.
% // Wk e a -
- <kerminated > DebugTest [Java Application]

<terminated = DebugTest at localhost: 10271
Ei <terminated = Z:\Program FilestJavaijzrel. 4.1_01ibintjavaw, exe (29/09/03 §:15 PM)

It
<
4

Even if we run another program, this old information will continue to be listed. To get
rid of it, press the Remove All Terminated Launches button, shown as = .

Examining The Data

So far we have only looked at how to walk through the code, which may be useful in
certain instances, but more often we would like to examine the state of the variables in
our program as we proceed through it. To do this, we make use of the four views located
in the top-right of the screen.

The Variables view shows us the state of all the local variables active in the current
method. If we run the sample program and stop it at any point in the main method, we
will see listed two variables, test and args. test is the instance of our main class, and args
is the array of strings representing the input to the method from the command line.
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)2 Yariables
®  args= String[0] (id=14)
+- @  kest=DebugTest (id=16)

i
(=
4
X

Since test is a sub-class of Object, we can examine the data members it contains by
clicking on the + beside its name. If any of the data members of test had been complex
Objects, we could click the + beside their names, and continue recursively down the tree.
An interesting example of this would be in debugging an implementation of a linked list,
where each node contains references to other nodes. To examine the current state of the
list we could simply follow the links.

EF
tw
1
X

®  args= String[0] (id=14)
=l @ test= DebugTest {id=16)

The bottom section of the Variables view shows the value of the currently selected item.
In this case, data has a value of 7 at the current location.

The next view is the Breakpoints view, which lists the current breakpoints. By double-
clicking on a breakpoint in the list you can see that line displayed in the Java editor.

B Ereakpaints = & 2 v x

b 3CebugTest [line: 9] - mainiStringl 1)

Wariables | Breakpoints | Expressions |Display

Another useful capability of the Breakpoint view is setting “hit counts” for breakpoints.
If you right-click on a breakpoint in the list, and choose Hit Count you are prompted to
enter a value. This value will determine how many times execution must pass that
breakpoint before stopping. This is for debugging things like loops, in which you may
only wish to see what is happening on the 421 iteration, for example.
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The Expressions view allows you to specify particular expressions to evaluate on each
step in order to see what is happening in your code. The expression may just be the name
of a variable, or it can be a complex arithmetic expression. It can even contain method
calls, like test.getData(). To add an expression, right-click on the view and choose “Add
Java Watch Expression.” Enter an expression, and it will appear in the list along with its
current value. If a particular variable is not in scope, its value will be displayed as
“<error(s) during the evaluation>.”

iEEmeﬁhm
&Y "test.getDatal);"= 4

5* "data" <errar(s) during the evaluation =
AUl (test, getDatal) + 10) % 4 + 7'= 9

Closely related to the Expressions view is the Display view. It allows you to enter an
expression or statement directly into it and run/evaluate it on command. To do so, simply
click in the Display view, and type the expression or statement. Then select the entire
expression and press the “Display Result of Evaluating Selected Text” button, =, on the
Display view. This will run the code, and display the return value (if there is one).

& Display ooox
test . getDatal)

(int}) 0
test =etData(l0)

(Ho explicit return wvalue)

Alternatively, if you press the left-most button (“Inspect Result...”, 'D\), the current
value of the expression will be displayed in the Expressions view.

ﬁ Expressions

"test.getDatal)'= 10

By right-clicking on it and choosing “Convert to Watch Expression” it will become a new
watch expression and get updated as you continue through the code.

That rounds out the list of basic debugging facilities offered by Eclipse’s Java
Development tools. Although they are very straightforward, they should simplify a great
deal of the debugging tasks that an average developer is faced with.
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Eclipse and Linux

Installing Eclipse under Linux is almost identical to the Windows install. In this section,
we examine the differences between the Windows and the Linux installs.

In the following examples, Eclipse 2.1 was installed and run on SuSE Linux 8.1 (Office

Desktop version) running the 2.4.19 kernel.

Eclipse was installed in /opt to make it

available to all users of the machine. The Java JRE 1.4.1 was used to run the programs.
After downloading and unzipping the GTK version of Eclipse, the Eclipse folder has the

following contents.

Location Edit View Go Bookmarks Tools Settings Window Help
QAOUm oW L QA QEE] [
E# Location: ll'ﬁﬂ\e:fupt’eclipse-gtk—2.1.-‘echse ¥
) S
3 - L) s
o fealures: plugins 1eadme cpl-v10.htm| eclipse icon.xpm
] { "i = A
@ i L =
@« Install.ini notice.html startup Jar
L
)
F|® 9 ltems - & Files (70.8 KB Total) - 3 Directories =4

After installing the Motif version of Eclipse, the folder has the following contents.

4 file:joptieclipse-motil-2.1jechipse - Konqueror ==

Location Edit View Go Bookmarks Tools Settings Window Help
QoM oW D QQERE
E» Location: ll )iile'e’npt’enlipse—motif—z1:'ec|ipse ;J
() : —
s @ o)
d jeatures? eclipse icon.xpm
a| A : ) S
| install.ini lilbXm.sa libXm.so.2 llbXm.s0.2.1 notice.htm| startup.jar
@
s
Fle 12 tems - 2 Files (1.9 MB Total) - 3 Directories F
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If Eclipse is installed in a public directory, such as /opt, ensure that users have the
appropriate permissions to run the system.

The following script can be used to run Eclipse.

export LD _LIBRARY_PATH=/opt/eclipse-gtk-2_.1/eclipse:$LD_LIBRARY_PATH
cd /opt/eclipse-gtk-2.1/eclipse
-/eclipse -ws gtk

The workspace is placed either in the Eclipse directory or in /home/username/workspace
directory (it appears to depend on the permissions defined for the Eclipse directory). If
necessary, the —data parameter can be included to indicate that the workspace is to be
placed in a different directory.

export LD _LIBRARY_PATH=/opt/eclipse-gtk-2.1/eclipse:$LD LIBRARY_PATH
cd /opt/eclipse-gtk-2_1/eclipse
-/eclipse -ws gtk -data /home/user/gtk/workspace

When Eclipse with GTK is first run, the Welcome screen is displayed.

¥ Resource - Welkcome - Eclipse Platform

File  Edit Mavigate Search  Project  Run Window  Help
LIRS
=] 5. Mavigator - x| EREEEE x

R P Ecli Platform
e s &= f e
This pace will help farmiliarize you with the Eclipse Workbench
To get started, read the sections below and click on the refated links.

O]

5 Installed Features
To fined out more about the features installed in your workbench, choose Help > 'Welcome...
and select the feature you are interested in

@ Perspectives, views and editors -
& window contains one or more perspectives. A perspective consists of views (e.g. Navigator )
and editors for working with your resources

The shortout bar at the far left of the window allows you to open new perspectives and move
betueeen perspectives that are already open. The perspective wou are currently working with
i shown in the title of the window and in the shorteut bar as a pushed-in icon.

8= Outine x

— 3 C ing your
¢ outline is not available “Wou can move views and editors around the workbench by dragging their titlebars. Wou can
al30 addd more views to wour current perspective by using Window » Show View.
Toreset the perspective to its original state, choose Window » Reset Perspective. j
%7 Tasks (Oitems) WoH 3w x
|I | ! ‘ Description Resource I Foldler Location

The following script is used to run the Motif version of Eclipse.

export LD _LIBRARY_PATH=/opt/eclipse-motif-2.1/eclipse:$LD LIBRARY_PATH
cd /opt/eclipse-motif-2.1/eclipse
-/eclipse -ws motif
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Similarly, when Eclipse with Motif is first run, the Welcome screen is displayed.

A new project is created in exactly the same manner as described earlier in the Windows
section. The simple HelloWorld program generates the following output on GTK.

* Camated oo 4 2, 200%

= To change The templase for thia genersded fie go bo
* Wiorw | Freferemces: v Coce Ganeration: Cods and Comments
o
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As noted in the Windows section, when SWT widgets are used in an application, the
swt.jar library must be identified on the Java Build Path. As shown in the following
screenshot, when SWT widgets are included in a GTK program, the swt-pi.jar file must
also be included on the Java Build Path.

Properties for HelloWorld

Infa Java Build Path
External Tools Builders
Java Buildd Path == gource I Te#Prajects [ Libraries | 1 Order and Export

Java Compiler J&Rs and class folders on the build path:

Javado Lovati
il I (W swtiar - ioptieclinse-gtk-2. 1 eclinsedluginaiary eclipse swt.gtk_2.1 0w A JARs..

[» ﬁh swi-pidar - foptleclipse-gtk-2 Vieclipsefpluginsiory eclipse swi.oatk_2.1.0,
[ '}Q JRE System Library [Java 1.4.1_02]

Java Task Tags
Proiect References Adel External JARs...
Add Warizkle. .

Add Library

Add Clags Foldet..

Edit

Remove

[4] T |

Drefault output folder:

IHeIIoWDrIdJ'bin Browese...

ok | cancel |

Similarly, when Motif is used, the swt.jar file must be included.

Properties for HelloWorld

Infa Jawva Build Path
External Tools Builders

Java Build Path : :
Java Compiler = gour'c:el = Projects [, Libraries [ 1] Order and Expor‘tl

Javadoc Location JAR=s and class folders on the build path:
Java Tazk Tags

Pl R e m awt.jar - Joptieclipse-motif-2.1/eclipse/plugir Add JARs, ..
fdd External JARs,,.
Add Yariable,..
Add Library, ..
Add Class Folder,..

B Wl JRE System Library [j2sdkl,4,1.02]

E
Default output folders

Helloborld/bin Browse, ..

0K | Cancel |
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When SWT widgets are included in an application, the appropriate run-time libraries
must be identified to Eclipse; if these libraries are not available, a run-time error is
generated.

The run-time libraries are identified in the VM arguments section of the Run command:

-Djava. library.path=/opt/eclipse-gtk-2.1/eclipse/plugins/org.eclipse.swt.gtk _2.1.0/0s/1inux/x86

Create, manage, and run configurations

LS

Configurations Name: [ THello
8 Java Applet

24 Java Application

Helloviorld

© Man M=Arg ts! [}mEl 1 C\aﬁsna(hl @5uuwe|%§-;ummun|
£J SWTHello
J it Program arguments:

@ Run-time Workbench

[ I

VM arguments

- Diavalibrary path=ioptiecipse-gtk-2. 1 seclipsedpluginsiorg sclipse.swi.gtk_2.1 Dioslinus/sge |21
=
J|=l
orking directory
) Lovdl drestory: | Browse..
(@ Warkspace: [Hetaworia Erowae...
¥ Use default working directory
New Delets il &l
Fun Clase

The Motif run-time libraries are identified in the same manner:

-Djava.library.path=/opt/eclipse-motif-2_.1/eclipse/plugins/org.eclipse.swt.motif _2.1.0/0s/1inux/x86

Create, manage. and run configurations ‘

Do {pret s fonei [T 1 N
0 Lwes pplat
= 11 Jaes Tppl Leation
T @ o [ Tepmmrns | g 5 | 1) Classpach | [ Somon | 5 Gommm |

"

e Ml L
@ Rt e lerkbarch i

s, Librar. 1 e 1 ol o sk st £, 2,1, g it o35

s I ot |

T Um defmilt working directory

Finally, once everything has been defined, the Hello World program runs correctly.

Hella, “World!
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Creating and running a jar file

Generating an executable jar file for a Linux SWT application is almost identical to the
techniques described in the Windows section. In this section, we identify the differences
that exist between Linux and Windows.

As was mentioned in the Windows section, the swt.jar file (for GTK, the swt.jar and swt-
pi.jar files) must be available at run-time. These files may be made available by copying
them to the Sun’s Java jre/lib/ext directory. Alternatively, the two files could be placed
in the directory that will contain the jar file.

Use the Export command as was described in the Windows section. If the swt.jar file is
to be placed in the Java ext directory, the following manifest file may be used.

Manifest-Version: 1.0
Main-Class: SWTHello

If the swt.jar file is to be included in the same directory as the SWT application, the
following manifest file may be used. Note that the swt-pi.jar is required only for the
GTK window system. For this manifest file to work, the swt.jar (and swt-pi.jar) must be
copied to the directory in which the jar file is stored.

Manifest-Version: 1.0
Main-Class: SWTHello
Class-Path: swt.jar swt-pi.jar

If it is preferred that the files not be copied to the jar directory, then the following
manifest file may be used to specify the location of the jar files at run-time. Note that the
file names may be split over multiple lines, simply ensure that there is a blank in column
1 of the continued line(s).

Manifest-Version: 1.0
Main-Class: SWTHello
Class-Path: file:/opt/eclipse-gtk-2.1/eclipse/plugins/org.eclipse.swt.gtk 2.1.0/ws/gtk/swt.jar

file:/opt/eclipse-gtk-2.1/eclipse/plugins/org.eclipse.swt.gtk_2.1.0/ws/gtk/swt-pi.jar

Once the jar file has been built, it may be run from the command prompt with the
following script for GTK:

export LD_LIBRARY_PATH=/opt/eclipse-gtk-2.1/eclipse/plugins/org.eclipse.swt.gtk_2.1.0/0s/1inux/x86/:$LD_LIBRARY_PATH
cd workspace/Hel loWworld

Java -jar HellowWorld.jar
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or with the following GTK script:

cd workspace/Hel loWorld
jJava -Djava.library.path=/opt/eclipse-gtk-2._.1/eclipse/plugins/org.eclipse.swt.gtk 2.1.0/0s/1inux/x86 -

jar HelloWorld.jar

If you are running with Motif, two sets of run-time routines are required: those in the
eclipse folder and those in the plugins os folder. To simplify running the jar, we copied
the 3 run-time files from the plugins os folder to the top level Eclipse folder. The
contents of the folder are shown below.

4 file:foptfeclipse-motif-2.1jeclipse/ - Konqueror
Location Edit View Go Bookmarks Tools Settings Window Help

QoM OW D QQHE %
E# Location: LI A file:optieclipse-motif-2.1/eclipse/
b_'-')

features plugins readme cplvio.html
-

8 O ¢

OIS G
} NG
!
'

install.ini libswt-gnome-  libswi-kde-motif-  libswt-motif-2122. fibXm.so :{f .05t
motif2122 50 2122.30 50
oy
[ iH|
) -
libXm.s0.2.1 notice. html startup jar
K@ 15 Iltems - 12 Files (2.3 MB Total) - 3 Directories =3

The Motif jar file can now be run with the following script:

export LD_LIBRARY_PATH=/opt/eclipse-motif-2_.1/eclipse/:$LD_LIBRARY_PATH
cd workspace/HelloWorld
jJava —jar HelloWorld. jar

To avoid copying the run-time routines to the same directory, the export command that
sets the library path could be expanded to include both libraries.

When you are building a jar file for the first time and making changes to the manifest file
at the same time, you may receive a jar message that indicates the resources are not in
sync.
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JAR Export =2

e JAF creation failed. See details for additional information.

Resource is out of syne with the file system: fHeloWarld/HelloWarld jardesc.

This message is not particularly self-explanatory but the problem can be fixed by
refreshing the current project. To do this, right-click on the project name and select
Refresh from the menu. This should eliminate the problem.

De EM gowse Felkior Mg Saych Post [ Wndow b

[S- A alt-t-[o]d s s ¢]|&]%]=-<-]|0 &8
= T | ) WTHo e 82 outiew ®
> = | impaet org eciose sl wida B [ | e -
[e=1] R A il g eckge et GG e
7 (G Hotrt fuiaan S THeta | & i port arcarations
i~ W b
| v.&;‘(‘* B jnba re st v g s a’:,_" -
R iy i - new Clpn s Sl
B 21V Do Type Heegarchy m':c"l:c -mmw;\wkﬂ‘-il
e et neC b ik, kel L
b s gy b
D [ foptiee Frats bed operd | "
I (B oyt Dolete N et scaseetbbgmich)
A s Fafuetor m:wmx
5] Hesod  rport. wm‘:‘sﬂ
&) Hean1 | Eort.
5] Helo?  Dugariom ket
) e Fegear,
s 4
Corngape With
Tepisca With + =
Pesttne From Locel Moy [0} |41 |
Fropertms
W T L
T — 2l Il
Fackage Explcetr | Hibrwchy Tasks | Conaol

We encountered a few minor problems when running Eclipse with Linux. With SuSE
Linux/KDE, the accelerator combination for Run Last Launched (cntl-F11) did not work,
although it did work correctly on the same machine when running Windows XP and
when running Linux/Gnome. The Debug Last Launched (F11) did work correctly on
SUSE Linux/KDE.
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[ vava - CompesiteDeme.java - Eclipee Platiom

Fle Edt Sours Refactor  Navigats Seamh Projct Aun  Windw  Help

|S-ma

BRSO

|% €x 9~

oy &b &~ ® ¢

[[E] Package Expiorer - x

(3] ButionD IS i

@

2= outine x

e % om S
| | 1o Basicwidgets
- Bar
~ [ iefault packags)
[ ButionDemo java
[4) ComboDemo java.

b

3

b [) CompositeDemo java

b [4) Grupbemo java

b [ LabsiDemo jva

b [ Ustbemo.java

b [ TextDemo.java
I> [y JRE System Ubmry [Java 1.4.1
I (i swt.ar- ‘optisclipse-gik-2.1ecl
b (i swtri.r- Joptieclipoe gik-2.1/21

> 1 HelloWaid

import org eclipse.swi”;
import org eclipse.swh.wiigets *;
Import org eclipse swi.graphics.”;
public class CompesiteDemo |

jpublic static void main(String[l args) {
D d = new Col ftald

cd.runDemo();

public void runDemoi) {
Display display =new Display();
Shallshall = naw Shellidipay);
shellsetSize(300,300);

Compesit posite1 =n SWT.BORDER);
compaste1.setBounds{10,10,270,250);
pos

31,133,31));

Label label = new Label(composite1, SWT. NDNE:
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Import declartons
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[Terminal]
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Also, when running with Gnome, the SWTHelloWorld window was compacted when the
application was run and, as a result, it was easy to miss the window on the desktop.

Clicking on the bottom-right corner and dragging the window makes the window visible.

[ Java - CompesiteDemo java - Eclipss Matfarm
Fle Edt Souwe FRefastor MHavigate Seach Propst Run  Window  Help

|H-BE > pr- k-SSP @ v]w ora-

[EE

[

B |[8] Package Expiorer - x || java lm v

% | |5 cure x

~ mportorg
Byl e = &l ® &£ import org eclipse swtwilgets *;
ﬁ - 1o BasicWidgets

import org. graphics.”;
= v

~ i idefault package)
> 4] ButtonDemo.java
I [4] Combobemo jva

public class CompesitaDemo {

public static void main(String]] args) {
CompositeDamo cd = new CompositeDamal);
cd.runDamo();
> [ CompesitsDamo java t
P[] Grupbeme.jva
> [} tabsibemo java
P[] Ustoemo java
> [J] TextDemo java
I> [l JRE System Lbrary [Java 1.4.1
I (i swtiar- fopticclipse gik-2.1/<cli
b (W swtjar- pteclipas-gte2.1/s
[ T HelloWaid

public void runDemoi) {
Display display =naw Dispay();
Shallshell =new Shellidis ply);
shellsetSize(300,300);

Compostte compostie! = new Composite(shell SWT.BORDER);
composite! setBounds (10,10,270,250);
composite1 setBackground(new Cobor(disply,31,133,31));

Label labal= new Labslicomposite1, SWT NONE);
e #1
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@ 5 main(sting])
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import declarmtiors
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|8 Comsols [/optijaret 4.1_02kinava (5/2103 2:13 PIj)

1] | B3R KT)

Packags Explorer | Hismrchy Tasks | Corcle |

HelloWoid

Hello, World!
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Summary

This document contains a brief introduction to installing and configuring Eclipse so that
Java programs can use the SWT. We have attempted to keep the configuration details
simple to avoid confusing the first-time user.

We have deliberately not included a comprehensive description of the Eclipse
workbench. For more information on the workbench, a document titled The Eclipse
Workbench User's Guide is available at:

http://eclipsewiki.swiki.net/239
The Eclipse Faq is currently available at:
http://lwww.eclipse.org/eclipse/fag/eclipse-faq.html

As you become more familiar with the workbench, you will likely want to use accelerator
keys instead of the menus for frequently used operations. A list of the accelerator keys is
available at:

http://dev.eclipse.org/viewcvs/index.cgi/~checkout~/platform-ui-home/accessibility/keys.html
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