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Part 1 - Introduction
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and the Java EE SDK for 
free. 

 

With the Sun Java System Application Server or its open source 
counterpart, the GlassFish application server, your end users can 
download a Java EE application client that you have built, along with 
any JARs it needs, and run the application client with a single mouse 
click. 

To make this capability available, you do not need to develop your application differently or distribute any 
files to end-user systems yourself. Launching application clients with Java Web Start software 
overcomes the distribution problems that have historically impeded widespread use of application clients. 
The GlassFish application server provides Java Web Start support automatically, providing the feature 
without any extra effort from you as a developer or administrator. 

Background

Application clients in Java Platform, Enterprise Edition (Java EE) are the standard way developers can 
give their end users a rich-client experience on the frontend while taking advantage of web services, 
enterprise Java beans (EJBs), and other enterprise elements in an application server on the backend. 
Historically, application client technology has been under-used, at least partly because it has been 
inconvenient and unwieldy to distribute the developer's application client code and other required files to 
end-user systems and to make it easy for end users to start the application client when all those files are 
in place. 

Beginning with Version 1, the GlassFish open-source application server greatly simplifies this distribution 
and launching process for administrators and end users alike by using Java Web Start technology to 
distribute the application client and the required supporting software and to launch the application client. 
This feature, along with new ease-of-development improvements like annotations for EJB references 
added to the Java EE 5 specification (and to the GlassFish implementation of that specification), makes 
application client technology a compelling way for Java EE developers to provide a rich-client experience 
to end users. 

This article is organized into four parts: 

●     You are reading Part 1, the introduction.
 
●     Part 2 provides a brief overview of Java Web Start technology and Java EE application clients, and 

then explains the unique combination of these technologies in the GlassFish project.
 
●     Part 3 describes how end users, developers, and administrators can take advantage of the Java 

Web Start feature of the GlassFish application server.
 
●     Part 4 explains several security aspects of Java Web Start support in the GlassFish project and 

some other advanced topics about the feature. It finishes up with a look at the future of the Java 
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Web Start feature of the GlassFish application server.
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In Part 2 of this article, you will learn about Java Web Start technology. 
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Part 2 – JNLP and Java Web Start Technology

Download the Sun Java 
System Application Server 
and the Java EE SDK for 
free. 

 

As a Java developer, you need some way to get your application into the hands of 
your end users. You also need to make sure the application is started correctly and 
in the correct runtime environment (classpath, system properties, and so forth must 
be set correctly). If your user base is relatively small and conveniently accessible, 
you can package your application as a JAR file and copy that JAR to your end 
users' systems. You might also write a script to set up the environment and start the 

application, and perhaps you would create an icon on each user's desktop to run the script. When you change the 
application, you can go through the same steps again. But as your user base becomes larger, more remote, or both, 
this approach to distribution and launching can become a problem. 

The Java Network Launching Protocol (JNLP) prescribed by JSR 56 addresses this whole area of distributing, 
updating, and launching Java applications over the network. The Sun implementation of JNLP is named Java Web 
Start and is part of the Java runtime environment. (See the references section at the end of the article for links to 
helpful articles and resources.) This section presents a brief (and very simplified) summary of JNLP and the Java Web 
Start technology that helps set the stage for its use in the GlassFish application server (hereinafter called the 
GlassFish app server). 

Here is a simple example. Suppose you want to distribute and run a drawing tool. You could package your application 
into a JAR and launch it as shown here to draw an initial circle against a blue background: 

java -classpath jarlib/drawtool.jar -Dbackground=blue com.mycorp.draw.DrawTool circle

  
For this command to work, the JARs or directories in the classpath must be present where the command indicates 
they are, and the runtime context, including system properties and command-line arguments, needs to be specified. In 
addition, you must specify the main class you want Java to run. In this example, the main class is specified in the 
command line, but it could alternatively be specified in the JAR file manifest. 

At its core (and oversimplifying), the JNLP specification does the following: 

●     Prescribes an XML document format for describing an application — the JARs it needs, the system property 
settings it should use, the command-line arguments it should be provided, and the main class to run

●     Mandates that the XML document (commonly called a JNLP document or JNLP file) and the JAR files it lists be 
retrieved using HTTP

As a developer, delivering an application according to JNLP means packaging all the required classes and resources 
into one or more JAR files, preparing the JNLP file that describes your application, and then making the JNLP and 
JAR files available on a web server. 
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This code fragment shows part of a hypothetical JNLP document for the drawing tool: 

<jnlp codebase="http://myserver.mycorp.com/drawtool">
        <resources>
                <j2se version="1.5+"/>
                <jar href="drawtool.jar"/>
                <property name="background" value="blue"/>
        </resources>
        <application-desc main-class="com.mycorp.draw.DrawTool">
                <argument>circle</argument>
     </application-desc>
</jnlp>

  
The elements of the JNLP document correspond to the parts of the java command line that launches the same 
application. 

An end user can download and launch an application simply by entering the URL for the JNLP file into a browser, or 
perhaps just clicking on a web page link that points to the JNLP file URL. (The Java Web Start implementation also 
provides the javaws command that accepts the URL for the JNLP file as a command-line argument and then fetches 
and launches the application without using a browser.) The Java Web Start technology itself retrieves the JNLP 
document from the URL and interprets it, downloading the required JARs, preparing the Java runtime environment, 
and loading and starting the main class. 

At this point you might be wondering if the downloaded files can be cached and reused instead of downloaded each 
time (yes, this is done automatically), if a downloaded application can run even if the web server that provided the 
JNLP and JAR files is inaccessible (yes, this can be done at the developer's option), if the right things happen with 
security (yes), and so on. These are all important questions but are beyond what this brief introduction can cover. 
Read the specification, the Java Web Start documentation, and the online forum to get a much more complete picture. 

Java EE Application Clients

An application client, as described in the Java Platform, Enterprise Edition (Java EE) specification, is the part of an 
enterprise application that runs on end-user systems and delivers a rich-client experience. Application clients are pure 
Java components of enterprise applications, and application client developers typically use the familiar Swing GUI 
framework to present a powerful and familiar user interface while taking advantage of enterprise components such as 
web services and EJBs that are deployed in the remote application server. As a developer, you can build an 
application client by itself or as part of a larger enterprise application (an EAR) that you deploy to the application 
server. 

Application clients execute in a Java EE application client container (ACC). Java EE implementations include an ACC 
along with the more familiar containers, such as the web and EJB containers. But the ACC runs on the end-user's 
system — rather than on the back-end as the other containers do — and the ACC can typically be lighter-weight than 
other containers. 

Before a user can run an application client, someone must place both the application client and the ACC on the end 
user's system. The Java EE specification allows different application server implementations to choose for themselves 
how to do this. For example, the GlassFish application server includes scripts that you can use to create a JAR file 
that contains a specific application client and the ACC. You can then copy the JAR to each end-user system, expand 
the JAR, configure the environment to recognize the ACC, and set up a script or a desktop icon to run the GlassFish 
appclient command to start the client. 

Does this sound like a lot of work? Even with scripts to help it certainly can be, especially if you want to deploy an 
application client to many end-user systems. Or if you do not know in advance who all your end users will be. Or if you 
want to deliver a new release of your application client to your end users. 

If it was not clear before, it should be clear now that adding built-in Java Web Start support to the GlassFish server 
makes a lot of sense. Next we look at how the developer, the end user, and the administrator use this new feature. 

Next

In Part 3 of this article, you will get a feel for Java Web Start technology in the GlassFish app server, as experienced 
by developers, administrators, and end users. 
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Part 3 – GlassFish Application Clients: The Java Web Start Experience

Download the Sun Java 
System Application Server 
and the Java EE SDK for 
free. 

 

This part of the article examines the Java Web Start experience in the 
GlassFish app server from the perspective of developers, administrators, and 
end users. 

The Developer Experience

As a developer, you are probably asking what you need to do to allow your application clients to be launched using 
Java Web Start technology. In this section we answer that question. 

Developing Application Clients for Java Web Start Access 

Suppose you are building an EAR file that contains an embedded application client. Or perhaps you are writing a 
stand-alone application client. Here is what you need to do differently to enable Java Web Start support: 

(This space intentionally left blank.) 

That's right – you do not need to do anything different in writing or packaging your application to benefit from Java 
Web Start support. By the way, this means that any application client you might already have is ready to use Java 
Web Start technology. 

Customizing Java Web Start Support 

You can customize some things related to the Java Web Start support for a given application client by creating or 
adding to the sun-application-client.xml descriptor file that you package in the META-INF/ directory in 
your application client. (Future plans call for allowing much more customization.) The GlassFish server supports a 
new optional element in that descriptor, <java-web-start-access>, where you specify these customizations. 

●     Disabling Java Web Start access – If you do not want this application client ever to be eligible for access 
using Java Web Start technology, add  
 

<eligible>false</eligible>

  
as a child element under <java-web-start-access>. (The administrator can also control whether an 
application client is enabled for Java Web Start access after it has been deployed. See the discussion below.)  
●     Specifying the URL – The GlassFish server automatically assigns the URL by which end users can launch 

each application client. If you package an application client named myClient inside an EAR named myApp, 
then the default URL for launching that application client is http://host:port/myApp/myClient.. If you 
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deploy a stand-alone application client named myOtherClient, then the default URL is http://host:port/
myOtherClient.  
 
To use http://host:port/drawTool to launch your client, add  
 

<context-root>drawTool</context-root>

  
as a child under <java-web-start-access>.  
●     Affecting the download display – As the Java Web Start software downloads the JNLP and JAR files for an 

application, it displays a progress screen that can display the vendor of the application. By default, the 
GlassFish app server uses the display name from the app client's application-client.xml descriptor for 
the vendor name. You can control the text displayed there by adding  
 

<vendor>MyCorp, Inc.</vendor>

  
as a child under <java-web-start-access>. Java Web Start software then uses its splash screen with that 
text –My Corp. Inc. –during downloads and launches.  
 
After the Java Web Start software has downloaded an application, it displays an icon image with that application 
in its catalog of downloaded applications. You can specify which icon image to use by adding an entry like the 
following to the vendor value:  
 

<vendor>images/drawtoolIcon.jpg::MyCorp,Inc.</vendor>

  
You can also specify the splash screen image that you want the Java Web Start software to use during a 
launch:  
 

<vendor>images/drawtoolIcon.jpg::images/drawtoolSplash.jpg::MyCorp,Inc.</vendor>

  
You can specify the splash screen image without specifying the icon image:  
 

<vendor>::images/drawtoolSplash.jpg::MyCorp,Inc.</vendor>

  
For each image path, use a relative URI that points to the image within the application client module. In these 
examples you would have packaged the image files into the images/subdirectory of the application client 
module.  
 
Entering tags like those above is not the ideal way for you to specify this information. Developers requested this 
enhancement, and this approach provided these customizations with minimal changes to the GlassFish source 
code. Future changes might allow more graceful customization of and control over the generated JNLP 
document. 

The key point to remember about these customizations is that they are optional. 

The Administrator Experience

As soon as you deploy an EAR that contains an application client, the GlassFish app server supports Java Web 
Start access to it, provided that the developer did not specify <eligible>false</eligible> in the application 
client's sun-application-client.xml descriptor file. As an administrator you do not need to take any 
additional steps to allow end users to launch application clients using Java Web Start technology. 

Note that Java EE does not require stand-alone application clients to be deployed to the server. They can be run 
directly using the ACC on an end-user system. But, if you want to use the GlassFish app server to provide Java 
Web Start access to a stand-alone application client, then you must deploy it. Otherwise the server does not know 
about the application client and so cannot generate the JNLP for it or serve the JARs required to run it on an end-



user system. 

As an administrator, you might need to deploy an application that contains an application client but for some 
reason you want to prohibit Java Web Start access to the application client. You can disable Java Web Start 
access to an otherwise eligible application client using the GlassFish asadmin utility after you have deployed the 
application. This saves you from having to edit the application client's sun-application-client.xml 
descriptor file to make the application client ineligible for Java Web Start access and then rebuild the application. 

First, suppose you deploy an EAR with the name myApp containing an application client with the name myClient. 
You can disable the Java Web Start support for all application clients in myApp using this command: 

asadmin set  domain.applications.j2ee-application.MyApp.java-web-start-enabled="false"

  
You can later re-enable Java Web Start access by setting the same expression to true instead. See the 
GlassFish Administration Guide for a full discussion of the dotted notation for referring to configuration information. 

Second, suppose you deploy a stand-alone application client with the name myClient. You can turn off Java Web 
Start access to it using this command: 

asadmin set domain.applications.appclient-module.MyClient.java-web-start-enabled="false"

  
Note that the administrator cannot use the asadmin set set command to make an application client accessible 
via Java Web Start software if the developer of the application client set <eligible>false</eligible> in the 
descriptor file. 

The End-User Experience

After you have developed and deployed an application client, your end users should see no difference in the way 
the application client itself works when they launch it using Java Web Start technology. Of course, their experience 
launching it will be much different from what they see using the classic appclient script. However, after it has 
started running, an app client will behave the same regardless of how your users launch it. 

Launching the Application Client 

After you deploy the application containing the application client, you need to make the URL for launching the 
application client available to end users. You can send your users email with a link to the URL, or you can post the 
link on a web page, perhaps even on a web page in the same application that contains the application client. 

With a single mouse click on the link, your end users will be able to download the application client along with its 
required JAR files and launch the application client. 

You do not need to distribute any files to end-user systems yourself, either for the initial version of your client or 
updates. If you revise your application, you do not need to do anything other than redeploy the application to make 
the update available to your end users. 

There are two other ways you can launch application clients. The GlassFish app server provides a graphic 
administration console. The console lets you navigate to any stand-alone or embedded application client that you 
have deployed and launch the client. This is not how you would expect most end users to start the client, but it 
makes it very easy to test and demonstrate the Java Web Start feature with an application client. 

Also, the Java runtime provides the javaws command, which accepts the URL of the Java Web Start application 
you want to start. This works fine as well for launching application clients if you provide the URL for the application 
client. This is probably not how you will choose for most end users to start an application client, but it is useful for 
testing. 

Monitoring Progress 

An end user who launches a Java Web Start application sees a default splash screen like this: 

https://glassfish.dev.java.net/javaee5/docs/DocsIndex.html


 

Figure 1: Default Splash Screen

  
Then the Java Web Start software displays some information about the application. During the download itself, the 
Java Web Start software displays a progress bar, as shown here: 

 

Figure 2: Progress Bar

  
The user might also see a similar screen announcing the launch of the application. 

Trusting or Rejecting Certificates 

Next, the user might see some dialog boxes related to security. (See the later section of this article for more 
information about security.) Some of the code in the application client container needs elevated permissions to do 
its work. To comply with the Java Web Start security rules, the GlassFish app server signs JARs that contain such 
code. When the Java Web Start software downloads a signed JAR, it checks to see if the certificate used to sign 
the JAR can be traced to a trusted certificate authority. If so, it continues loading the application silently. If not, the 
Java Web Start software displays a dialog box like this: 



 

Figure 3: Security Warning Dialog Box

  
The end user decides whether he or she trusts the origin of the code and clicks either Run or Cancel. In general, 
different JARs might have been signed using different certificates and the Java Web Start software prompts the 
user for each untrusted certificate that was used to sign a downloaded JAR file. 

If the user accepts all such certificates, then the Java Web Start software loads and starts the application client 
container which, in turn, starts the application client. As the user accepts a certificate he or she can tell the Java 
Web Start software to always trust JAR files signed by that certificate. 

Using the Client 

After the Java Web Start software starts the application client container (ACC), users will have the same 
experience with the client they have if they start it using the appclient command. The client's GUI will appear 
and work normally. 

This is not the case if the client uses the command window for input or output because the Java Web Start 
software by default does not automatically display a window to contain System.out messages. Further, the Java 
Web Start software does not accept command window input. The advanced topic about System.out and 
System.err below discusses this topic in more detail. 

Java Web Start File Caching 

Note that the footprint of the ACC is larger than it ought to be. Several JAR files, one named appserv-rt.jar 
file being particularly large, must be available on the end user's system for application clients to run. The first time 
a user launches an application client using Java Web Start software, he or she will notice a delay while these 
JARs are downloaded. It can take several extra seconds over a local network and longer over a wide-area 
network. Keep this first-launch behavior in mind and make sure your end users – or the audience for your demo – 
expect this. 

Because Java Web Start software caches downloaded files, subsequent launches of the same client —or 
launches of any client from the same GlassFish app server instance – reuse the cached copies of these JARs. 
This adds significant speed to later launches and leads to a much more gratifying experience. 

Next

In Part 4 of this article, you will learn about security and advanced topics, then look ahead at plans for improving 
the Java Web Start feature of the GlassFish app server. 

http://java.sun.com/javaee/downloads/
http://blogs.sun.com/theaquarium/
http://developers.sun.com/appserver/




 

Figure 1: Advanced Java Control Panel

  
Any Java Web Start application — including application clients — that you launch on this system writes all error 
and output messages to a trace file, or opens a console window to display such messages on the screen. You 
can find the trace files in one of these locations, depending on your operating system: 

/your-home-directory/.java/deployment/log

  
or 

C:\Documents and Settings\your-username\Application Data\Sun\Java\Deployment\log

  
Application clients that read input from System.in do not currently work with Java Web Start technology. Java 
Web Start software does not provide an input stream from the keyboard to the Java Web Start application, and 
any attempts by the application to use System.in fail with an exception.

Handling Libraries (Assume Nothing!) 

If you have distributed classically launched application clients manually, you might have also installed library 
JARs on your end users' systems to support those application clients. As you plan to use Java Web Start 
technology to launch application clients, the only assumption you should make is that there is a Java runtime on 
end users' systems. This is because Java Web Start software – and therefore the GlassFish support for it – 
looks only in the JNLP document that launches the application client to establish the environment for the 
application client. 

If your application client needs library JARs, then include their classes in the application client JAR, or package 
the JARs in the containing EAR if the application client is embedded in one. 



A Look Ahead by Tim Quinn

The engineering team for the GlassFish project wanted the initial implementation of Java Web Start support in 
the GlassFish server to let developers and administrators use this technology very easily without requiring any 
extra steps or work. As a member of that team, I also hoped that members of the GlassFish community would 
let us know what they liked about it and what they wanted added or changed. The team has been very pleased 
with the feedback so far. We had some ideas of our own about where to take this feature in the future. Many of 
those ideas have been confirmed by what our users said about their experiences with the feature. 

While we cannot commit to specific enhancements or changes, here are just two of the improvements that we 
hope to include in a future release. 

Smaller Footprint 

Running application clients simply requires more and larger JAR files than we or our users would like, for either 
appclient script or Java Web Start launches. This is one area we would really like to improve by reducing 
both the number and the size of the JARs.

We also want to look into exploiting the improvements in Java Web Start technology's handling in Java Platform, 
Standard Edition (Java SE) 6 of JAR indexing to defer or eliminate downloading JARs that are not needed for a 
particular application client launch. 

Better Customization of Generated JNLP Documents 

An earlier section of this article described how you as a developer can customize a few aspects of the generated 
JNLP document for an application client. We have received several requests for specific customizations of the 
JNLP, such as being able to identify a JAR as a native library (something Java Web Start technology already 
supports) or specifying custom icons or splash images. We have addressed this second request in a limited way 
in GlassFish V2. 

The GlassFish app server needs to control some key elements of the JNLP document. But ideally we would like 
to let developers specify much of the rest of the JNLP for an application client, while the GlassFish app server 
provides defaults for information that the developer omits. There are some interesting challenges in providing 
capability, but it is something we hope to achieve. Ultimately, what we hope most for the feature is that it fosters 
even broader usage of application clients, launched using Java Web Start technology, to provide richer and 
richer experiences for end users of enterprise applications. 

References

●     Java EE SDK — contains Sun Java System Application Server, Sun's supported distribution of GlassFish 
●     The Aquarium — the GlassFish Community blog 
●     Sun Java System Application Server page — with links to the GlassFish Community site 
●     Java Web Start — all about Java Web Start technology 
●     JSR 56 — Java Network Launching Protocol and API 
●     Tim Quinn's blog — focused mostly on Java Web Start support in the GlassFish application server 
●     Java Training and Certification — professional development to enhance your skills 
●     Developer Support — online incident-based programming advice, telephone product support, developer 

training courses, service plans 
●     Sun Java System Application Server Support 

Rate and Review

Tell us what you think of the content of this page.

 Excellent    Good    Fair    Poor   

Comments: 

http://java.sun.com/javaee/downloads/
http://blogs.sun.com/theaquarium/
http://developers.sun.com/appserver/
http://java.sun.com/products/javawebstart
http://jcp.org/en/jsr/detail?id=56
http://blogs.sun.com/quinn
http://www.sun.com/training/catalog/java/index.xml
http://developers.sun.com/services/
http://store.sun.com/CMTemplate/CEServlet?process=SunStore&cmdViewProduct_CP&catid=150588


Your email address (no reply is possible without an address): 
Sun Privacy Policy 

  
Note: We are not able to respond to all submitted comments.

        

 

 

About Sun  |  About This Site  |  Newsletters  |  Contact Us  |  
Employment 
How to Buy  |  Licensing  |  Terms of Use  |  Privacy  |  Trademarks  
  
 
  
Copyright Sun Microsystems, Inc. 

A Sun Developer Network 
Site

 
Unless otherwise licensed, 
code in all technical manuals 
herein (including articles, 
FAQs, samples) is provided 
under this License.  
  

 Content Feeds 

http://sun.com/privacy/
http://www.sun.com/
http://developers.sun.com/global/aboutsun.html
http://developers.sun.com/global/aboutsdn.html
http://developers.sun.com/global/newsletters.html
http://developers.sun.com/global/contact.html
http://developers.sun.com/global/employment.html
http://developers.sun.com/global/howtobuy.html
http://developers.sun.com/global/licensing.html
http://developers.sun.com/global/termsofuse.html
http://developers.sun.com/global/privacy.html
http://developers.sun.com/global/trademarks.html
http://developers.sun.com/global/aboutsdn.html
http://developers.sun.com/global/aboutsdn.html
http://developers.sun.com/global/berkeley_license.html
http://developers.sun.com/global/rss_sdn.html
http://developers.sun.com/global/content_feeds.html

	GBJNEBMBBCAFLOLFODLHGNHGKBMLFPCJ: 
	form1: 
	x: 
	f1: utf-8
	f2: developer-reference
	f3: Search

	f4: 

	form2: 
	x: 
	f1: 1
	f2: http://www2.sun.de/dc/forms/reg_xh_2610_243.jsp
	f4: Off
	f5: 
	f6: 
	f8: Tim Quinn and Rick Palkovic
	f9: Java Web Start Technology and App Clients in the GlassFish App
	f10: http://java.sun.com/developer/technicalArticles/J2EE/jws-glassfish/index.html
	f11: Rate and Review - article feedback
	f12: Registrations
	f13: XH
	f14: ISO-8859-1

	f3: 
	f7: 


	KMFADGHJKHJDFKPKKHGLOIKPANNCENHM: 
	form1: 
	x: 
	f1: utf-8
	f2: developer-reference
	f3: Search

	f4: 


	NDPFGMJAOKFACMAILGBEEEPMHOIDJKPD: 
	form1: 
	x: 
	f1: utf-8
	f2: developer-reference
	f3: Search

	f4: 




