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Introduction

Among other things, one of the biggest problems faced by a web application developer is
the task of making an application compatible with different browsers. So, how does the idea
of writing web applications in Java and testing and debugging them right in your favorite Java
IDE sound? Exciting, doesn’t it? This is what the Google Web Toolkit (GWT) framework lets
you achieve. The GWT framework allows you to write and test your web applications in Java
and compile the Java code into JavaScript for deployment purposes. Developing in a mature
object-oriented language like Java brings with it all the benefits of object-oriented program-
ming like modular design, type safety, and so on, which are essential for any project of even a
moderate size.

I was originally skeptical about the idea of a framework supporting various browsers by
converting the Java code into JavaScript and also about the quality of JavaScript code created
by it. But once I started using the GWT framework and observed the quality of the generated
JavaScript, I became convinced that GWT is going to become the de facto standard to write
web-based applications in the future.

During the course of this book, you will learn how to use GWT to build high-quality web-
based applications that will run across multiple browsers without the tweaks needed to achieve
the same while using JavaScript directly. My aim is to provide you with all the knowledge you
need to use GWT effectively in your own applications and to give you insight into what is hap-
pening behind the scenes in GWT.

Specifically, you will do the following in this book:

• Learn the fundamentals of using GWT to build UIs for your web applications.

• Learn how the framework works internally so you can solve most common program-
ming problems in web-application development.

• Become aware of remote procedure calls and the asynchronous callback mechanism.

• Effectively write test cases for testing the different parts of your applications, including
the asynchronous part of server-side communication.

• Learn how to write benchmark tests for your applications.

• Optimize your web applications by using techniques to bundle multiple images into a
single image.

• Learn how to write applications with internationalization in mind.

• Design and implement reusable modules.
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• Speed up your web application development by testing your applications right from
your favorite Java IDE or from the command line, without the need for deploying them
on a web server. You will also learn how to compile and convert the Java code into
JavaScript and deploy your applications on a web server.

• Learn how GWT solves the problem of making an application compatible with different
browsers without additional coding or development effort.

After reading this book, you will be equipped with all the knowledge you need to build
applications using GWT.

Who This Book Is For
This book is for Java-minded web developers seeking to incorporate Ajax capabilities into
their web applications without sacrificing sound development principles.

Downloading the Code
The code used in the book’s examples will be available in Zip file format in the Downloads
section of the Apress website (http://www.apress.com). The instructions for setting up 
and running the examples will be available in a Readme.txt file, which is bundled along 
with the source code. The software programs that are used in the book include Eclipse IDE
(http://www.eclipse.org), the Tomcat web server (http://tomcat.apache.org) and of
course the GWT framework library (http://code.google.com/webtoolkit/download.html).

Contacting the Author
The author can be contacted at vipulgupta.vg@gmail.com.
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Getting Started
with GWT

The Google Web Toolkit, better known as GWT, is a Java-based open source framework

that helps you develop Ajax-based web applications without having to worry about the

quirky cross-browser details. Released in 2006 and with millions of downloads so far, GWT

is changing the face of Ajax-based web application development with faster turnaround

times in development and testing; it also offers application debugging right in your

favorite Java-based IDE.

Chapter 1 will help get you started with GWT. You will learn some basic GWT terminology

and understand how to download and set up GWT on your computer. The chapter will also

explain details about various libraries in the framework along with the different modes in

which the application can be run. This chapter will also guide you through the development

and operation of some basic GWT applications with the tools provided in the framework as

well as without them.

Chapter 2 will go into details about how the GWT framework works, providing you with a

complete picture of GWT’s capabilities and its libraries. It will discuss the concept of

deferred binding and give you details about autogenerating code for your applications. It

will also explain the bootstrap/startup process followed by a GWT application and discuss

the various files created by the GWT compiler.
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GWT Basics and a First
Application

GWT is an open source framework that allows you to develop Ajax-based applications in the
Java language and provides tools to convert the Java code into JavaScript and HTML. This frees
you, the developer, from the burden of rewriting your JavaScript to suit the peculiarities and
lack of standards support in all the various browsers in use on people’s computers.

Since its June 2006 release, the GWT framework has made a tremendous impact on the
developer community engaged in developing Ajax-based web applications. This chapter will
help you get started with GWT and help you understand how GWT fits into the next Ajax-
based application you develop.

■Note GWT currently supports Internet Explorer 6 and 7; Firefox 1.0, 1.5, and 2.0; Mozilla; Safari 2.0; 
and Opera 9.0. The GWT compiler converts the Java classes into separate script files in compliance with the
JavaScript understood by the various JavaScript engines found in the underlying web browsers. What this
means for you as a developer is that Java’s original promise of “write once, run anywhere” now applies to
the world of Ajax-based applications. This allows you to focus more on the internal domain and application
logic, rather than spending precious time making the application work across multiple browsers.

Debugging has long been a major problem for developers tasked with writing JavaScript.
Although over the past few years a few very good JavaScript debugging tools have become
available, most of them, such as Firebug, are designed to integrate closely with web browsers
rather than with the modern IDEs used for Java development, such as Eclipse. GWT solves this
problem by providing a mechanism to directly run and test the application from within the
IDE as you’d do with typical Java code.

This chapter will start with the details of downloading and setting up GWT on your
machine. Then it will go step by step through developing and running a sample application,
using the tools and utilities provided by the GWT framework. The chapter will then dissect an
entire sample application and explore its various parts to solidify your understanding of the
different components of a GWT application. Finally, the chapter will close by showing how to
write another application on your own without using the tools provided by GWT so that you
have a clear understanding of the process involved in developing an application using GWT.

3
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Setting Up Your GWT Environment
As of this writing, the current version of GWT is 1.4.61. You can download it from http://
code.google.com/webtoolkit/download.html.

I downloaded the file named gwt-windows-1.4.61.zip. Then I extracted the .zip
file to the root directory (C:\) of my system. In my case, I unzipped GWT at the location 
C:\gwt-windows-1.4.61. I renamed the folder to C:\gwt and will reference this name across
all the code in this book and in the source code for the samples of this book. Figure 1-1
shows the contents of this directory.

Figure 1-1. List of files after extracting the GWT package

Hosted Mode vs. Web Mode
Before discussing the files shown in Figure 1-1, it’s important to discuss the various modes,
web and hosted, in which an application can be run using GWT.

Web Mode
Traditionally, developers of web-based applications had to go through the complete cycle of
building, packaging, and deploying the application on a web server to test each new feature
that was implemented. This slow and time-consuming process led to overly long development
times and project delays.

In web mode, the application is run as pure JavaScript and HTML. These files are the result
of compiling Java source code of your GWT-based modules by using the Java-to-JavaScript
compiler. The JavaScript and HTML files obtained by the compilation step are used for the
actual deployment to production environments.
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Hosted Mode
In addition to traditional web mode, GWT provides another approach for testing and running
applications known as hosted mode. In this mode, the actual Java byte code of the classes is
run within the Java Virtual Machine (JVM). While web mode requires you to deploy your appli-
cation to a web server, hosted mode allows a developer to run the application right off their
favorite IDE in a web browser embedded in the framework. This greatly reduces the amount of
time required to verify, test, and debug changes in an application.

A major advantage of Java byte code being run in hosted mode is the ability to debug the
application, in the Java language, by using powerful IDEs available for the Java language. The
debugging capabilities of a modern Java IDE are far more mature than the evolving JavaScript-
related tools.

Figure 1-2 shows a GWT application being debugged in the Eclipse IDE.

CHAPTER 1 ■ GWT BASICS AND A F IRST APPLICATION 5

Figure 1-2. Debugging a GWT application directly in Eclipse while running the application in hosted mode



What Are All Those GWT Files For?
Here are details about some of the particularly important files shown in Figure 1-1:

gwt-servlet.jar: This provides all the GWT classes (including all the required RPC-
related classes) that your application will need. This JAR file should be included in the
application when running the application in web mode.

gwt-user.jar: This JAR file is needed when the application is run in hosted mode, that 
is, inside the web server bundled inside the GWT libraries. (This file should never be
included as part of the application when deploying the application to an actual produc-
tion environment.)

gwt-dev-windows.jar: This JAR file is needed if you want to run your application in hosted
mode. Rather than a traditional web application development cycle of building, deploying,
and testing the application in a web browser, GWT provides an internal hosted mode that
you can use to test and debug the application by running the application in an embedded
browser window. When the application is run in hosted mode, the startup class of your
application should be com.google.gwt.dev.GWTShell.

gwt-benchmark-viewer.jar: This JAR file contains the benchmarking classes that you 
can use to create benchmarking tests for your applications (GWT has a Benchmark class
that can be subclassed and used for common benchmarking needs). You can use the
benchmarkViewer tool (benchmarkViewer.cmd, located in the root of the GWT directory) to
derive charts/reports from the XML file that is generated when running the benchmark-
ing tests. You’ll learn more about benchmark testing in Chapter 7.

Table 1-1 lists the various JAR files, which should be included in your application when
running it in the different modes supported by GWT.

Table 1-1. JAR Files to Be Included for Web/Hosted Mode

Application Mode JARs to Be Included

Web mode gwt-servlet.jar

Hosted mode gwt-user.jar and gwt-dev-windows.jar (or gwt-dev-linux.jar)

Creating Your First GWT Application
The following sections will go over the steps needed to create an application using GWT. You
will also develop your first application as you go through these steps.

Tools for Creating a Project
The developers of the GWT framework, by providing a number of easy-to-use utilities, have
done their part in making starting a project with GWT as easy as possible. The following sections
will cover the utilities you’ll use to build your first application using GWT in this chapter.
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projectCreator
This utility creates the project structure and an empty Eclipse project or Ant build file (or
both) for your application. The command takes the following flags/parameters:

projectCreator [-ant projectName] [-eclipse projectName] [-out dir]
[-overwrite] [-ignore]

Specifically, the flags/parameters are as follows:

• -ant generates a project build file to compile the source of the application. (The build
file is named <projectName>.ant.xml.)

• -eclipse generates an Eclipse project (.project and .classpath files).

• -out is the directory where the output files will be written (default is the current
directory).

• -overwrite overwrites any existing files.

• -ignore ignores any existing files (does not overwrite them).

■Note You have to specify either the -ant or -eclipse flag to use this command.

For example, if you want to create a new project named chapter1 in a directory named
chapter1, then you should run projectCreator -eclipse chapter1 while inside the chapter1
directory.

Listing 1-1 shows the result of executing this command.

Listing 1-1. Project Structure and Corresponding Files Created by Running projectCreator

C:\gwt\chapter1>projectCreator -eclipse chapter1
Created directory C:\gwt\chapter1\src
Created directory C:\gwt\chapter1\test
Created file C:\gwt\chapter1\.project
Created file C:\gwt\chapter1\.classpath

Executing the command shown previously creates the standard project structure in the
chapter1 directory (namely, src and test directories for Java source and tests, respectively)
and the .project and .classpath files for the Eclipse project for the application.

As another example, say instead that you want to create the project under a subdirectory
mysub of your current directory. Then you should use the -out flag as mentioned earlier and
pass the name of the subdirectory where the project should be created. Listing 1-2 shows the
output of using this flag in the example.
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Listing 1-2. Project Structure and Ant Build File Created in a Specified Folder by Running
projectCreator with the -ant and -out Flags

C:\gwt>projectCreator.cmd -ant MySubProject -out mysub
Created directory mysub\src
Created directory mysub\test
Created file mysub\MySubProject.ant.xml

■Note You should enter the gwt directory to the path of your system so the shell can recognize the utilities
when they are called from outside the main gwt directory. In Windows, this would mean adding C:\gwt to
your system’s path variable.

applicationCreator
This utility helps create a basic starter application for a GWT-based Ajax application. By using
the -eclipse flag with the utility, you can also create a launch configuration for debugging the
application in Eclipse. The command takes the following flags/parameters:

applicationCreator [-eclipse projectName] [-out dir] [-overwrite] 
[-ignore] className

Specifically, the flags/parameters are as follows:

• -eclipse creates a launch configuration for debugging the application in Eclipse.

• -out is the directory where the output files will be written (default is the current
directory).

• -overwrite overwrites any existing files.

• -ignore ignores any existing files (does not overwrite them).

• className is the fully qualified name of the entry-point class in the application.

If you want to create the sample project in the chapter1 directory with the base GWT
package location as com.apress.gwt.chapter1, then you should run applicationCreator 
-eclipse chapter1 com.apress.gwt.chapter1.client.FirstApplication from the shell while
in the chapter1 directory. Listing 1-3 demonstrates this scenario.

Listing 1-3. Sample Project Including Launch Configuration Files Created by Running the
applicationCreator Command with the –eclipse Flag

C:\gwt\chapter1>applicationCreator -eclipse chapter1 ➥

com.apress.gwt.chapter1.client.FirstApplication
Created directory C:\gwt\chapter1\src\com\apress\gwt\chapter1
Created directory C:\gwt\chapter1\src\com\apress\gwt\chapter1\client

CHAPTER 1 ■ GWT BASICS AND A F IRST APPLICATION8



Created directory C:\gwt\chapter1\src\com\apress\gwt\chapter1\public
Created file C:\gwt\chapter1\src\com\apress\gwt\chapter1\FirstApplication.gwt.xml
Created file ➥

C:\gwt\chapter1\src\com\apress\gwt\chapter1\public\FirstApplication.html
Created file ➥

C:\gwt\chapter1\src\com\apress\gwt\chapter1\client\FirstApplication.java
Created file C:\gwt\chapter1\FirstApplication.launch
Created file C:\gwt\chapter1\FirstApplication-shell.cmd
Created file C:\gwt\chapter1\FirstApplication-compile.cmd

junitCreator
This utility creates a JUnit test and scripts that you can use for testing the various components
of the application in both hosted and web modes. You will learn more about this utility and
the details of testing GWT-based applications in Chapter 7.

i18nCreator
This utility creates scripts and a property file for internationalizing your applications. (You’ll
learn more about internationalization and this utility in Chapter 8.)

Running the Application Using Generated Scripts
You can execute the application in hosted mode by using FirstApplication-shell.cmd.
With your current directory being your application’s home directory, execute the command
<applicationName>-shell.cmd on the command prompt to execute the application. You will
see the hosted browser being loaded and the application running. Listing 1-4 shows the
snippet with the script being used to run the application.

Listing 1-4. Command to Run Your First Application in Hosted Mode

C:\gwt\chapter1> FirstApplication-shell.cmd

■Note You should ensure that all the Java files are compiled before running the application using gener-
ated scripts such as FirstApplication-shell.cmd mentioned previously. You can enable autocompile in
the Eclipse IDE by select the Project ➤ Build Automatically option if it is not enabled already. This entire book
will assume that this option is enabled and the project is fully built before running the application.

Figure 1-3 and Figure 1-4 show the result of running the application in hosted mode by
running the script in Listing 1-4.

Specifically, Figure 1-3 shows the web server window. This window displays the applica-
tion log and stack trace, if any, for the application.
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Figure 1-3. Running your sample application in hosted mode. The embedded web server 
window shows the application log and stack trace in case of any errors.

Figure 1-4 shows the actual web browser window with the application running in it.

Figure 1-4. Running your sample application in hosted mode. The embedded web browser 
window shows the application running in it.
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Understanding the Generated Scripts to Compile and Run the Application
The applicationCreator utility creates two script files for helping the development process.
These files contain the Java commands to compile the application and to run the application
in hosted mode (running the entry-point class). The file contents for the sample application
are as follows:

FirstApplication-shell.cmd: This file loads the start page of the GWT module in the
hosted browser and contains the following Java command:

@java -cp "%~dp0\src;%~dp0\bin;C:/gwt/gwt-user.jar;C:/gwt/gwt-dev-windows.jar"
com.google.gwt.dev.GWTShell -out "%~dp0\www" %*
com.apress.gwt.chapter1.FirstApplication/FirstApplication.html

FirstApplication-compile.cmd: This file is responsible for compiling the GWT module and
outputs the resultant files in the folder named www. It contains the following Java command:

@java -cp "%~dp0\src;%~dp0\bin;C:/gwt/gwt-user.jar;C:/gwt/gwt-dev-windows.jar"
com.google.gwt.dev.GWTCompiler -out "%~dp0\www" %*
com.apress.gwt.chapter1.FirstApplication

Working with Modules in GWT
GWT applications are basically structured in terms of modules. Each module defines a well-
defined functionality or component, and these modules are combined to make a full-fledged
application.

Structure of a Module File
The recommended (default) structure of a GWT-based module (with the corresponding
structure as an example from your first application) is as follows:

• moduleName.gwt.xml: This file includes the configuration of the module. For example:

com/apress/gwt/chapter1/ FirstApplication.gwt.xml

• client package: A client subpackage (and corresponding subpackages) with client-side
code. For example:

com/apress/gwt/chapter1/client
com/apress/gwt/chapter1/client/data ... and so on

• public package: A public subpackage (and corresponding subpackages) with static web
content. For example:

com/apress/gwt/chapter1/public

• server package: A server subpackage (and corresponding subpackages) with server-
side code. For example:

com/apress/gwt/chapter1/server
com/apress/gwt/chapter1/server/data ... and so on
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■Note Even though using the listed module structure is just a recommendation, it’s advisable that you
stick to the previous structure because the entire community in general is sticking to this, and your modules
will therefore be more easily understandable by others.

A module in GWT is simply an XML file and combines the entire configuration that your
application would need in a single file. GWT modules define the entry point into the application.
In the example discussed in this chapter, the module file is located at chapter1/src/com/apress/
gwt/chapter1 and is named FirstApplication.gwt.xml. Listing 1-5 shows the contents of the
module file in the sample application.

Listing 1-5. Contents of the Module File (FirstApplication.gwt.xml) for the Sample Application

<module>
<!-- Inherit the core Web Toolkit stuff. -->
<inherits name='com.google.gwt.user.User'/>

<!--Specify the app entry-point class. -->
<entry-point class='com.apress.gwt.chapter1.client.FirstApplication'/>

</module>

Understanding Different Tags in a Module File
You can use the module file to define a number of properties related to the application:

• The entry-point class property

• The inherits property

• The source and public properties

• The servlet property

• The stylesheet property

• The script property

• The extend-property property

These are described in more detail in the following sections.

The entry-point class Property

When a module is loaded, the entry-point classes defined in the module’s configuration file
are instantiated, and the corresponding onModuleLoad() methods of these entry-point classes
are called. This includes the entry-point classes of the inherited modules as well.

In the GWT library, EntryPoint is basically defined as an interface. This interface declares
the onModuleLoad() method, which, as defined earlier, is automatically called when the mod-
ule is loaded. (Adding an entry-point class is optional. However, you can add any number of
entry-point classes in your application by including them in the configuration file of your
application’s module.)
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Here’s an example:

<entry-point class='com.apress.gwt.chapter1.client.FirstApplication'/>

As you can see in the application’s module file (FirstApplication.gwt.xml), the entry-
point class for the application is defined as com.apress.gwt.chapter1.client.FirstApplication.
Listing 1-6 shows the code for the entry-point class.

Listing 1-6. Contents of the Entry-Point Class for the Sample Application

package com.apress.gwt.chapter1.client;

import com.google.gwt.core.client.EntryPoint;
import com.google.gwt.user.client.ui.Button;
import com.google.gwt.user.client.ui.ClickListener;
import com.google.gwt.user.client.ui.Label;
import com.google.gwt.user.client.ui.RootPanel;
import com.google.gwt.user.client.ui.Widget;

/**
* Entry-point classes define <code>onModuleLoad()</code>.
*/
public class FirstApplication implements EntryPoint {

/**
* This is the entry-point method.
*/
public void onModuleLoad() {
final Button button = new Button("Click me");
final Label label = new Label();

button.addClickListener(new ClickListener() {
public void onClick(Widget sender) {
if (label.getText().equals("")
label.setText("Hello World!");

else
label.setText("");

}
});

// Assume that the host HTML has elements defined whose
// IDs are "slot1" and "slot2". In a real app, you probably would
// not want to hard-code IDs. Instead, you could, for example,
// search for all elements with a particular CSS class and
// replace them with widgets.
RootPanel.get("slot1").add(button);
RootPanel.get("slot2").add(label);

}
}
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The inherits Property

Inheriting a module is like including the entire configuration and code of that module in your
application. This helps to reuse the existing functionality of other modules in your applica-
tion. The configuration file has an inherits element that is used to inherit other modules in
your application’s module. You can inherit any number of modules by using this element.

Here’s an example:

<inherits name='com.google.gwt.user.User'/>

The source and public Properties

These two properties help declare the location of the source folder for the client code and for
the public path. These two locations are relative to the path where the module XML file con-
taining these attributes is found. If either of these attributes is missing, then default values for
these properties are assumed.

For example, <source path="myModuleClient"/> defines that the myModuleClient directory
and all its subpackages contain the client code, and all Java source files found in these loca-
tions adhere to the rules of GWT related to client-side code.

If the source element is missing, then <source path="client"> is assumed as the default
definition.

<public path="myPublic"/> defines that the myPublic directory acts as the root to the
public path, and all files found in this folder and all its subfolders are directly accessible by
external clients. The files found here are copied to the output directory during the translation
steps followed by the GWT compiler.

If the public element is missing, then <public path="public"> is assumed as the default
definition.

If the module containing the previous property is located in the com/apress/gwt/chapter1
folder and the module defines the public property as <public path="myPublic"/>, then the
public folder for the application is located in the com/apress/gwt/chapter1/myPublic folder.

■Note The public element allows filtering using patterns. This allows you to decide which resources to
copy to the output directory while compiling the GWT module.

The servlet Property

This property allows you to test remote procedure calls (RPCs) by loading the servlets mapped
to a specific path. (You are allowed to map all the servlets needed in your application by using
this property.)

Here’s an example:

<servlet path="url-path" class="classname"/>

The url-path value of the path attribute defines the location where the corresponding
servlet for the application is mapped. The client should use the same mapping when registering
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the call using the ServiceDefTarget.setServiceEntryPoint(String) method. (This will be
explained in detail in Chapter 4.)

The stylesheet Property

This property allows you to add a CSS file to the module.
Here’s an example:

<stylesheet src="css/Mycss.css"/>

The script Property

This property allows you to add external JavaScript code/libraries to the module.
Here’s an example:

<script src="js/Mylibrary.js"/>

The extend-property Property

This property allows you to add values to a client property. Any number of such values may be
introduced by adding them to the comma-separated list of values.

Here’s an example:

<extend-property name="client-property-name" values="comma-separated-values"/>

This feature is most used in specifying locales for your application during internationali-
zation. You will learn more about internationalization and using this property in Chapter 8.

Creating the Host HTML File
Listing 1-7 shows a sample startup HTML file that demonstrates how to add the GWT module
to your application so that it is loaded when your application is started. It also shows how to
add history support to the application. (Chapter 9 discusses how to handle history support in
your applications.)

Listing 1-7. Sample Host HTML File to Load the Module and Add History Support in the
Application

<html>
<head>
...

<!-- This script loads your compiled module. If you add any GWT meta tags,
they must  be added before this line -->

<script language='javascript'
src='com.apress.gwt.chapter1.FirstApplication.nocache.js'>

</script>
</head>
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<body>
<!-- OPTIONAL: include this if you want history support -->
<iframe src="javascript:''" id="__gwt_historyFrame"

style="width:0;height:0;border:0"></iframe>

<!—Rest of HTML body goes here, for example, we have a table with two
columns -- >

<table align=center>
<tr>

<td id="slot1"/>
<td id="slot2"/>

</tr>
</table>

</body>
</html>

Here I’ll briefly explain some of the important parts of the previous HTML page:

• <script ... src='com.apress.gwt.chapter1.FirstApplication.nocache.js'>: After
compilation, the application module is stored as a JavaScript file (with a nocache.js
extension). The path for this file is added to the HTML page so that it can be down-
loaded and loaded when the page is referenced.

• <iframe src="javascript:''" id="__gwt_historyFrame" ...>: This adds history 
support to the application. This is an interesting functionality provided by the GWT
framework that makes adding history management support to your application a sim-
ple task. (Chapter 9 discusses how to add history support to your applications.)

Steps to Create a GWT Application
The process of creating a GWT application can be broken down into the following four steps:

1. Create the basic project structure with the corresponding package. Add client, server,
and public subpackages.

2. Add the Application module file, named <appName>.gwt.xml, to the basic package. Add
the corresponding configuration details to the file.

3. Create an entry-point class (by implementing the EntryPoint interface) named
<appName>.java in the client subpackage, and override the onModuleLoad() method
with the required functionality.

4. Create an HTML file named <appName>.html in your application’s public folder, with 
a script src reference to your application’s package and with <appName>.nocache.js
appended.
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