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ho do you suppose registered 
their corporate Internet domain 
name first: Microsoft, Oracle, or 
Sun? The answer is Sun; it did 

so in 1986.
 When in the early 1980s Dr. David 
Mills, John Postel, Zaw-Sing Su, and Dr. 
Paul Mockapetris were all involved in 
the development of the Domain Name 
System, known ever since by its initials 
DNS, their aim was to allow organizations 
to have meaningful names for paths to 
their systems, since by then computers had 
begun connecting to each other over wide 
area networks. However, it was unlikely 
that at the time any of those fine profes-
sionals ever had an inkling of what kind of 
unprecedented “land-grab” the system was 
destined to spawn.
 The explicit purpose of domains was 
that they were to be administrative entities; 
they would divide the name management 
required of a central administration by 
assigning it to sub-administrations. That 
part of it worked. But domain names are 
something of a zero-sum game. If someone 
else owns Vatican.biz, then that’s that – not 
even the Roman Catholic Church can 
register it unless they purchase it from the 
Alaska-based “Web marketing” company 
that does.
 Inevitably, such anomalies and curiosi-
ties abound. Microsoft Corporation owns 
Microsoft.org, as you might expect; but the 
owner of Sun.org lives not in Santa Clara 
but in Tokyo – and it isn’t Sun Microsys-
tems. Another oddity: Microsoft has al-
ready renewed its corporate domain name 
through 2014, but IBM has at this writing 
only renewed IBM.com through 2006. 
 Notorious domain-name disputes have 
naturally been plentiful, usually involving 
“cyber-squatting.” In 1998 two Texas men 
registered microsoftwindows.com and 
microsoftoffice.com, and Microsoft Corp 
filed suit, alleging that the two men were 
infringing on the company’s trademarks 
and misleading the public. “They wanted 
between $50,000 and $100,000 at one 
time,” Microsoft spokesman Adam Sohn 
said at the time. “The idea is that we weren’t 
going to be subject to blackmail.” It came 
as no surprise when it was revealed that 

the same two men had registered a long 
list of domain names with the intent to sell 
them, including AlamoRentaCar.com and 
CitibankMasterCard.com.
 Back on April 1 of this year, a Jack-
sonville, Florida-based writer called 
Roger Cadenhead purchased the rights to 
BenedictXVI.com, over two weeks before 
the announcement by Cardinal Joseph 
Ratzinger that he would be assuming the 
papacy under the name of Benedict XVI. 
Cadenhead actually purchased five other 
domain names too: ClementXV.com, In-
nocentXIV.com, LeoXIV.com, PaulVII.com, 
and PiusXIII.com. He risks the wrath of the 
world’s 1.1 billion Catholics if he doesn’t 
hand it over gracefully. (He claimed he 
bought the six domains as a “game.”)
 The 1999 federal law known as the 
Anti-Cybersquatting Consumer Protection 
Act (ACPA) authorizes a trademark owner 
to sue an alleged cybersquatter in federal 
court and obtain a court order transferring 
the domain name back to the trademark 
owner. In some cases, the cybersquatter 
must pay monetary damages. But it is way 
too late for those who already lost “their” 
name to a preexisting trademark.
 Domain names in Javaland are some-
what skewed by the volcanic Indonesian 
island’s understandable desire to have an 
Internet presence of its own quite separate 
from James Gosling’s programming lan-
guage. So while onjava.com takes you to 
articles about POJO application frame-
works and comparisons of Spring and EJB 
3.0, eastjava.com takes you to pictures and 
descriptions of Bromo Mountain, Ijen Cra-
ter, Batu City, and Madura Island. Likewise 
you can still go to, say, amazonwatch.org 
and find about the indigenous peoples of 
Brazil, Bolivia, Peru, Ecuador, Colombia, 
and Venezuela rather than just end up 
looking at yet another “Favorites” list about 
books that can be bought at Amazon.com.
 So perhaps after all there is room for 
everyone in cyberspace. But do bear one 
staggering statistic in mind: in the .com 
top-level domain space alone, approxi-
mately 400,000 new names are registered in 
a typical 24-hour period, while 300,000 are 
deleted and 70,000 transferred. Cyberspace 
is no place for the faint of heart.   
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f last September I was calling the Java 
job market healthy (see http://java.
sys-con.com/read/46228.htm), 
today’s market is hot. Once again 

recruiters are hungry and polite, but this 
doesn’t mean you can easily get a new 
job. I’d like to share with you some rules 
and techniques that can increase your 
interview success rate.
 The process of getting a job consists 
of three separate tiers; let’s call it an IPO 
pattern:
• Getting the Interview 
• Passing the interview 
• Getting the Offer 

 I can’t stress enough how important it 
is to work on achieving each of these goals 
separately, one step at a time! Your résumé 
is the most important entity of tier I. Ad-
just it for each position you are applying 
for (keep reading, I’m not asking you to 
lie). Make sure it’s short and to the point 
(I’ve been developing software for more 
than 20 years and my résumé is only two 
pages long). If you are a Java programmer, 
nobody needs to know the details of that 
10-year old PowerBuilder project. Don’t 
even mention your work experience from 
the 1980s (this rule does not apply only 
to Bill Gates).  Keep good notes of each 
thread of the I tier and always update your 
résumé based on the feedback.
 The interview is scheduled and now 
your main goal is to make it a tier P, and 
not F! Do your homework and prepare 
a talk on some interesting and challeng-
ing Java problems that you might have 
experienced in one of your projects. If you 
didn’t have any super complex projects, 
just pick up a topic from one of the 
multiple online Java forums. Remember, 
your interviewer has a difficult task: he or 
she needs to assess your technical skills 
within 30–60 minutes, so help! Try to get 
as many technical details about the job 
as possible from your recruiter. If they do 
Java sockets, research the work with non-
blocking sockets; if they’re into multi-
threading, read about the new concurrent 
package offered in Java 5.0. For example, 
if you have prepared a talk on the inter-
nals of the Java garbage collector, you’re 

not allowed to leave the interview without 
talking about this. But what if the inter-
viewer won’t ask you about GC? It doesn’t 
really matter. Find a way to switch the 
conversation to GC and do your best. The 
interviewers are happy because they don’t 
need to think what to ask next, and you’re 
happy because you’ve had a chance to 
talk about a well-known subject. Will this 
technique work all the time? No. But it’ll 
work most of the time. 
 If you’re a junior developer, spend 
some time answering the multiple-choice 
type of tests that are usually required for 
certification exams. You don’t need to get 
certified, but all these books and online 
mock tests will help you pass similar 
tests offered by some job agencies. Find 
some sample interview questions online 
(I’ve also prepared a sample set for you 
at http://java.sys-con.com/read/48839.
htm).
 Here’s another tip: during the interview 
don’t critique the application architecture 
of your potential employer. You’ll have 
plenty of chances to provide technical 
advice after (and if) you’re hired, so just 
focus on getting an offer. 
 During the interview be energetic and 
show your interest in this job. Even if you 
are a Java guru, don’t behave as if you’re 
doing them a favor just by coming for an 
interview. Personality matters. People 
don’t like prima donnas.
 Tier O: you’ve got an offer! Now think 
hard if you want to accept the offer or 
turn it down. Have I ever mentioned 
that you should look for a new job not 
when your employer decides to let you 
go or your contract ends, but when you 
have a stable job, the sky is blue, and the 
grass is green? This gives you a tremen-
dous advantage: you can consider the 
offer without being under pressure from 
unpaid bills. Don’t accept an offer just be-
cause the new job pays an extra $5,000 a 
year, which translates into less than $300 
a month after taxes. But do accept the 
offer that will give you a chance to work 
with interesting technologies or business 
applications even if it won’t pay you an 
extra dime. Take charge of your career and 
actively build it the way you want.   
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etwork speed has improved 
tremendously over the years 
and has revolutionized enter-
prise computing, but even with 

today’s network infrastructure sending 
messages across a network is of several 
orders slower than sending messages lo-
cally. The latency caused by the network 
is a function of the size of the messages 
and the number of round trips. The 
delay due to message size is more or less 
constant as long as the data size stays 
within the size of the buffer transmission 
but cutting down the network crossings 
could have a more significant and direct 
impact. In light of these considerations, 
this article proposes the design and 
implementation of a framework, using 
core Java principles like Reflection, Dy-
namic Proxies, Byte Code Engineering, 
Java Beans, and Thread Local, to club 
multiple network calls and have them 
execute at the server in one go.

Objective
 In an Enterprise Computing model 
multiple users access applications and 
data stored on servers scattered across 
many locations. The applications offer 
low-level data in the form of services. But 
often, the user really needs a more con-
solidated and unified view rather than 
the low-level view these services offer. 
The Session Façade pattern helps by logi-
cally grouping services keeping in mind 
the business needs of the user. In doing 
so the façade serves two other purposes:
• It precludes the clients from having 

to access the fine-grained remote 
interfaces thus reducing network traf-
fic and latency.

• It also decouples lower-level  
business components from one  
another allowing them to be con-
ceived and built independently, 
making designs more flexible and 
comprehensible.

 Thus the façade helps in getting 
over some of the limitations of network 

speed but, since it’s tied to the user’s 
requirements, as more and more users 
start using the applications, more and 
more facades have to be added. While 
this may sound simple, it often runs into 
the following impediments:
• Maintainability issues due to uncon-

trolled growth in the number of views
• Delays and disruptions of service for 

existing clients while incorporating 
new changes

• Departmental politics may lead to 
some facades being preferred over 
others

 In such a scenario it would be useful 
to have a framework that would help 
clients define, develop, and deploy their 
facades and have them execute on the 
server.

Approach
 The semantics of the Java language 
don’t support clubbing network calls 
into batches so we are proposing a 
framework that imposes certain mini-
mal but non-intrusive changes in the 
regular style of programming to help 
overcome the limitation.

 The basic idea includes:
• Demarcating batch (façade) bound-

aries through a start and end call
• Objects used in the façade need to 

be batch-aware, i.e., object behavior 
is dependent on whether or not it’s 
executing in a batch

• Delaying object state changes by 
postponing the execution of the code 
till the end of the batch

• A new framework bean to compre-
hend and service such requests is 
needed

Implementation
Overview
1. The client signals the start of the 

batch process by a call to begin the 
method of BatchContext. The call 
changes the state of the current 
thread by binding the BatchContext 
to a ThreadLocal variable.

2. Objects modulate their behavior 
based on the availability/unavailabil-
ity of the BatchContext in the current 
thread context. Unavailability triggers 
the usual behavior as programmed. 
On the other hand, availability results 
in:

Patterns
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a. An addition to the Participating-
Objects list – All the objects created 
in the batch boundary are added to 
the list of participating objects and 
indexed (indexing helps reduce the 
final cost of serialization). Similarly, 
calls to methods with a non-void 
return type results in instantiation 
and initialization of the returned 
object by a no-argument construc-
tor. The returned object is added to 
this participating objects list. The 
call execution doesn’t result in any 
state changes.

b. The serialization of invocation 
– The serialized instruction is 
stacked in the InvocationHistory 
object bound to the BatchContext. 
Different types of invocation 
objects exist for the lookup instruc-
tion (LookupHomeInvocation), 
remote object creation (Crea
teRemoteInvocation), remote 
method invocation (RemoteMeth
odInvocation), instance method 
invocations (MethodInvocation), 
and constructor invocations 
(ConstructorInvocation). The invo-
cation object maintains a reference, 
via an index, to the object invoked, 
the arguments passed, and the 
object returned besides informa-
tion about the method invoked, i.e., 
method name.

3. Use of ServiceLocator pattern 
for looking up the EJBs. The 
ServiceLocator acts as a batch-aware 
class; it registers the client’s intent to 
do a lookup while the actual lookup 
happens later along with other 
network calls. The ServiceLocator is 
described in greater detail in the fol-
lowing sections.

4. The client then signals the end of 
the batch process. This is done 
by a call to the end method of the 
BatchContext class. The call results 
in the entire list of objects and the 
instructions being submitted to 
the server. The results of the entire 
sequence are processed and returned 
together as one call.

Details
 The following section describes in 
detail the internals of a batch call.
1. Batch begin – The events accompa-

nying a batch begin call are shown in 
Figure 1.

2. Initialization of a Data Object in 
the batch call – The object is simply 
added to the list of Participating 
Objects. The conditional behavior of 

the service class’s construction isn’t 
the default behavior as programmed 
by the developer; instead it’s injected 
post-build time through bytecode 
manipulation and is discussed in the 
components section later.

3. Looking up an EJB using the modi-
fied ServiceLocator - In the batch 
mode the ServiceLocator would add 
a LookupHomeInvocation instruc-
tion and return a DynamicProxy 
implementation of the EJBHome and 
Home Interface as the home proxy. 
Returning a proxy implementation 
helps us trap and handle invocations 
to the home and remote interfaces.

4. Calls on the Home interface – The 
home proxy (through it handler, 
EJBHomeHandler) in turn, on a 

create call on home proxy, adds a 
CreateRemoteInvocation instruction 
and returns a DynamicProxy imple-
mentation of the EJBObject and the 
Remote Interface as the remote proxy. 

5. Calls on the Remote interface – Calls 
on the remote proxy (through its han-
dler, EJBRemoteHandler) translate to 
a RemoteMethodInvocation instruc-
tion and the return of a dummy 
instance of the relevant return type.

6. Call to the end method of the 
BatchContext class – This call results 
in the entire list of objects and the 
instructions being submitted to 
the server. The server runs through 
the instructions sequentially and 
executes them. In the process it alters 
the state of the objects participat-

 Figure 2 Instantiating an object

 Figure 3 Looking up a Remote Service
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ing in the batch. The altered state is 
returned to the client where the origi-
nal references are used to modify the 
client-side object states using acces-
sor methods to reflect the new states. 
The lack of pointers restricts the 
return types to mutable types. Apache 
Commons BeanUtils libraries are 
used to facilitate copying the states.

Server-side Components for Build 
 and Runtime Support
 The approach suggested is not im-
mune to server-side changes, but the 
changes are simple, static, and one time. 
The following are the changes:
• A new framework bean to run the 

instructions, piled on the client-side, 
on the server-side

• Batch-aware data objects
• A batch-aware ServiceLocator class

 The injection of batch-aware be-
havior is automated and provided as a 
simple Ant task (InstrumentTask). The 
Ant task runs through the server classes, 
examines them and does the following:
• Pairs the Remote against the Home 

classes and looks through the class 
definitions to identify the data 
objects and the exception objects to 
be included in the client libraries.

• Batch-aware conditional behavior is 
injected into data object definitions at 
the time the client library is prepared 
through a bytecode engineering step. 
The batch-aware data objects are gen-
erated by modifying the existing class 

definitions using the Apache Byte 
Code Engineering Library (BCEL). The 
modified class renames the existing 
PUBLIC methods with a ‘_’ in front 
of the original name. New methods 
are added with the original signa-
tures. The new methods implement 
the standard runtime conditional 
behavior as discussed earlier. Similar 
changes are made to the constructor 
with special handling for super call.

• A batch-aware factory based on the 
J2EE ServiceLocator pattern is gener-
ated and included with the client-
side libraries. This is necessary since 
there’s no way to alter the behavior of 
the system-level classes like Context 
used during lookup. Besides, having a 
ServiceLocator for caching is a normal 
practice. The ServiceLocator will have 
get methods for all the EJBs available 
on the server.

Challenges and Restrictions
• Only user-defined classes can partici-

pate in the batch since they are the 
only ones made batch-aware.

• Primitive types aren’t allowed for the 
above reasons and their inability to 
provide hooks to constructor calls.

• Objects supported by BeanUtils  
copyProperties methods are sup-
ported. In general, Java Bean types 
are supported.

• No looping constructs or conditional 
paths are possible in batch since 
they can’t be intercepted and their 
behavior can’t be made conditional at 
runtime. But new batch-aware con-
structs to support similar behavior 
can be created.

• Batch boundaries can’t span across 
thread boundaries since threads 
carry the batch-aware status.

Performance
 Elementary performance runs were 
done on a hypothetical problem from 
transportation and courier domains in 
both batch and non-batch mode. The 
results were averaged out over multiple 
calls to even out the one-time costs of 
both approaches. We wouldn’t want to 
benchmark the results since the tests 
weren’t done in a lab-type environ-
ment, but a definite improvement in 
time was observed even on very fast 
LANs. The source code for this article 
can be downloaded from http://jdj.sys-
con.com.   

Patterns

 Figure 4 A Remote Invocation

 Figure 5 Going to the server





JDJ.SYS-CON.com12 July 2005

hich platform to use Java or 
.NET? Developers ask this 
question all the time. Java 
has been widely adopted 

because of its overwhelming benefits 
on the server side, but Java has less 
to offer on the client side. .NET has 
made inroads into the enterprise by 
leveraging its stronger rich-client ca-
pabilities. An alternative solution for 
enterprise-scale Internet application 
development is the emerging XML-
based rich-client technology.

.NET Erosion from the Client Side
 There are good reasons why Java is 
the platform of choice for server-side 
computing. J2EE is an open stan-
dards-based platform that enables 
open integration. Java enjoys broad 
industry support, including vendors 
like IBM, Sun, and Oracle, as well as 
upstarts like Nexaweb and Sonic Soft-
ware. J2EE is cross-platform, giving 
customers the freedom to deploy in 
different environments. It has proven 
enterprise strength. By comparison, 
.NET has obvious limitations. It is 
limited to Windows deployment only; 
it’s a single-vendor solution, and lacks 
industry support from other vendors 
to meet enterprise requirements. 
 On the other hand, .NET has stron-
ger client-side capabilities than Java. 
Java AWT is based on an architecture 
that offers limited out-of-box capabili-
ties. Java Swing offers better out-of-box 
functionality, but it’s complex and 
difficult to use. It is possible to develop 
Java applications with a rich look-and-
feel using AWT or Swing, but complex-
ity and developer skills requirements 
are high. By contrast, the barriers to 
developing strong .NET client applica-
tions are lower. Your typical corporate 
developer can easily write sophisticat-
ed VB.NET desktop applications with a 
professional look-and-feel. 

 Another option is to develop 
thin-client applications using HTML. 
HTML applications are “zero-install” 
thin-client applications, while both 
Java and .NET client apps have a 
heavy client-side footprint and re-
quire a significant download. Besides 
solving network bandwidth issues, 
“zero-install” translates directly into 
lower maintenance and support costs. 
The skill set requirements and com-
plexity of HTML is much lower than 
either .NET and Java. Unfortunately, 
HTML isn’t suitable for handling the 
level of complexity, scale, and time-
sensitivity required by enterprise 
programs. For applications with non-
linear workflow, complex integration, 
large data sets, or time criticality, Java 
or .NET rich clients have been the 
only viable options. 
 Most business applications are 
user-oriented. Client-side issues 
such as look-and-feel, richness, and 
performance directly impact business 
user productivity. As a result, client-
side choice can influence server-side 
architecture decisions. Because Java 
doesn’t have a compelling solution 
on the client side, many applications 
are written with .NET. Eventually this 
could lead to a greater adoption of 
.NET for easier integration and man-
agement, eventually eroding J2EE’s 
market share. 

XML Rich Client
 Now there’s an alternative. XML 
rich client-technology serves rich-cli-
ent applications on-demand by using 
XML from J2EE or Service Oriented 
Architecture (SOA) environments. Us-
ing XML rich-client technology, J2EE 
can deliver enterprise Java applica-
tions with higher performance than 
.NET – not only visually and function-
ally richer, but easier to deploy and 
maintain, with a thinner footprint, 

faster performance, greater scalabil-
ity, and lower complexity.

Sample XML-Based Rich Client  
Technology Code 
 With XML rich-client technology, 
Web developers can build and deploy 
Web applications with the same rich-
ness and performance as the best Java 
Swing or .NET client apps without 
losing the “zero-install” and “univer-
sal delivery” advantages of HTML. 
The difference is that an XML-based 
rich-client application would send 
out XML to the client side, which is 
processed by the software’s client, 
instead of HTML being processed  
by a browser, as in a normal Web  
application.  
 Figure 1 shows a sample form. The 
code behind it is as follows:

<?xml version=”1.0” encoding=”UTF-8”?>

<dialog height=”212” title=”Sample Form” 

width=”275”>

        <layoutmanager 

XML
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 Figure 2 Sample chart

 Figure 1 Sample rich-client form 
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XML

layout=”nulllayout”/>

        <tabbox borderstyle=”null” 

height=”168” width=”248” x=”8”    

 y=”8”>

            <tab text=”tabPage1”>

                <panel>

                    <layoutmanager 

layout=”nulllayout”/>

                    <label height=”23” 

text=”Please Enter Your Card   

    Number Below:” width=”224” x=”6” 

y=”24”/>

                    <textbox height=”20” 

text=”” width=”216” x=”8”    

   y=”48”/>

                    <button height=”25” 

text=”OK” width=”60” x=”170”    

  y=”100”/>

                </panel>

            </tab>

            <tab text=”tabPage2”/>

        </tabbox>

</dialog>

 Figure 2 shows a sample chart. In 
normal Web apps, such charts are 
generated as static GIF images that are 
sent to the browser for display. With 
XML-based rich-client technology, 
XML can be sent directly to the client:

<?xml version=”1.0” encoding=”UTF-8”?>

<dialog title=”Auto-resizable Chart Example” 

bordercolor=”blue”    

width=”534” height=”325”>

 <layoutmanager layout=”borderlayout”/>

 <chart layoutpos=”center”>

     <content>

  <series points=”200,100,400,300,200,200,10

0,400,300,200”     

 stroke=”red” type=”line”/>

  <series points=”300,200,100,200,400,300,20

0,100,200,400”     

 stroke=”blue” type=”line”/>

     </content>

     <valueaxis/>

     <labelaxis fgcolor=”red”/>

     <legend/>

   </chart>

</dialog>

The Benefits of XML Rich Client  
Technology
• The Future is XML – The rapid 

adoption of XML for server-side 
computing makes XML a natural 
candidate for client-side comput-
ing. Even Microsoft has made 
a commitment to this trend. 
The next-generation Windows, 
Longhorn, will support the use  
of XML for Windows desktop  
applications.

• XML Rich-Client Technology 
Significantly Lowers Application 
Complexity and Skill Set 
Requirements – One benefit of 
XML rich-client technology is that 
it enables enterprise-class Internet 
applications while lowering devel-
opment/maintenance complexity. 
XML rich-client technology uses 
the power of XML, which is more 
efficient and extensible than  
procedural programming languages 
like Java, C#, C++, or JavaScript. 
Code created in XML is simpler, 
takes up fewer lines, and is easier 
to read and process. Someone  
with HTML skills can easily under-
stand the code, while C# code and 
Java Swing code require intimate 

knowledge of Object-Oriented  
programming. 

      Take the form below as an 
example. To create this form takes 
about 70 lines of C# code using 
Visual Studio .NET, but only 17 lines 
of XML code using an XML-based 
rich-client technology. On top of 
that, XML code is much easier to 
read, and can be processed and 
understood by someone with HTML 
skills. Both C# code and Java Swing 
code require intimate knowledge of 
Object-Oriented programming. The 
skill set requirement is considerably 
higher. 

      Here is the Visual Studio.NET C# 
code needed to create the form pre-
viously shown in Figure 1:

this.tabControl1 = new System.Windows.Forms.

TabControl();

this.tabPage1 = new System.Windows.Forms.

TabPage();

this.tabPage2 = new System.Windows.Forms.

TabPage();

this.button1 = new System.Windows.Forms.

Button();

this.textBox1 = new System.Windows.Forms.

TextBox();

this.label1 = new System.Windows.Forms.

Label();

this.tabControl1.SuspendLayout();

this.tabPage1.SuspendLayout();

this.SuspendLayout();

    

this.tabControl1.Controls.Add(this.tab-

Page1);

this.tabControl1.Controls.Add(this.tab-

Page2);

this.tabControl1.Location = new System.

Drawing.Point(8, 8);

this.tabControl1.Name = “tabControl1”;

this.tabControl1.SelectedIndex = 0;

this.tabControl1.Size = new System.Drawing.

Size(248, 168);

this.tabControl1.TabIndex = 0;

    

this.tabPage1.Controls.Add(this.label1);

this.tabPage1.Controls.Add(this.textBox1);

this.tabPage1.Controls.Add(this.button1);

this.tabPage1.Location = new System.Drawing.

Point(4, 22);

this.tabPage1.Name = “tabPage1”;

this.tabPage1.Size = new System.Drawing.

Size(240, 142);

this.tabPage1.TabIndex = 0;

this.tabPage1.Text = “tabPage1”;

    

this.tabPage2.Location = new System.Drawing.

 Figure 3 Sample J2EE /XML rich-client Web applications that are indistinguishable from the best client/server applications.  

On the left, a Web application runs inside a Mozilla browser with the same richness as Windows desktop applications. 

On the right, a customer service application runs on a PDA device.





JDJ.SYS-CON.com16 July 2005

Point(4, 22);

this.tabPage2.Name = “tabPage2”;

this.tabPage2.Size = new System.Drawing.

Size(288, 230);

this.tabPage2.TabIndex = 1;

this.tabPage2.Text = “tabPage2”;

    

this.button1.Location = new System.Drawing.

Point(152, 104);

this.button1.Name = “button1”;

this.button1.TabIndex = 0;

this.button1.Text = “OK”;

    

this.textBox1.Location = new System.

Drawing.Point(8, 48);

this.textBox1.Name = “textBox1”;

this.textBox1.Size = new System.Drawing.

Size(216, 20);

this.textBox1.TabIndex = 1;

this.textBox1.Text = “ “;

    

this.label1.Location = new System.Drawing.

Point(8, 24);

this.label1.Name = “label1”;

this.label1.Size = new System.Drawing.

Size(224, 23);

this.label1.TabIndex = 2;

this.label1.Text = “Please Enter Your Card 

Number Below:”;

this.label1.Click += new System.

EventHandler(this.label1_Click);

    

this.AutoScaleBaseSize = new System.

Drawing.Size(5, 13);

this.ClientSize = new System.Drawing.

Size(264, 187);

this.Controls.Add(this.tabControl1);

this.Name = “Form1”;

this.Text = “Sample Form”;

this.tabControl1.ResumeLayout(false);

this.tabPage1.ResumeLayout(false);

this.ResumeLayout(false);

• XML Rich Client Technology 
Enables Richer, Thinner, Faster 
Applications – Enterprise Internet 
Applications built using XML rich-
client technology can be normal 
J2EE Web applications, but send 
XML to the client side instead of 
HTML. However, because of XML 
rich-client technology, they are 
richer, faster, and consume up 
to 90% less bandwidth. No cli-
ent installation is required. These 
applications can run instantly  
on different browsers and PDA 
devices with the same functionality 
as Windows desktop applications, 
with user interface elements  
like multiple windows, menu 
bars, toolbars, and hierarchical 
trees. 

      
 For example, an enterprise man-
agement “dashboard” application 
built with XML rich-client technology 
can use sliding tabs to display tabular 
data as well as rich graphics and inter-
active charts, all updated in real-time 
via server push without the clunky 
“click-refresh” associated with normal 
HTML applications. 

 Applications of this nature are  
usually built using .NET or Win32  
and require heavy download/installa-
tion. Using XML rich-client technol-
ogy, they are lightweight, zero-in-
stall Web applications with lower 
bandwidth consumption and better 
performance. 
• XML Rich Client Technology 

Seamlessly Extends J2EE – With 
XML rich-client technology, devel-
opers can still use JSP, tag libraries, 
servlet, struts, and other approach-
es for server-side presentation, EJB 
for server-side business logic, and 
any persistency layer for data stor-
age. The application is deployed as 
a normal WAR/EAR file and man-
aged as a normal Web application. 

Conclusion
 Combining XML rich-client tech-
nology with J2EE provides the follow-
ing benefits compared to .NET:
• Enterprise-scale rich-client capa-

bility and complex workflow, scal-
able for large data sets and high 
transaction rates such as hundreds 
of messages per second. 

• Zero-install capability with deploy-
ment/management advantages 
similar to HTML. While .NET appli-
cations can only be deployed to 
Windows XP desktops, XML rich 
client technology applications can 
be deployed hassle-free to over 
95% of all desktops with any 4.0+ 
browser. 

• XML rich-client technology work-
ing in concert with J2EE gives Web 
applications the “out-of-box” capa-
bility to seamlessly enable server 
push, reliable messaging, pub/sub, 
broadcasting and guaranteed order 
delivery. Built-in compression, 
incremental update, and distrib-
uted state management minimize 
network traffic and increase perfor-
mance.

 Using XML rich-client technology, 
companies can develop enterprise 
Internet applications that match 
desktop quality with higher perfor-
mance, and still enjoy a J2EE server 
infrastructure: centrally managed and 
deployed, automatically updated, 
bandwidth and network efficient, with 
enterprise-level J2EE security, scaling, 
and broad industry support.    

XML

 Figure 4  An enterprise management J2EE Web application that uses XML-based rich-client technology to achieve 

the same richness and functionality as heavy client/server applications. XML data is presented as trees, 

tables, and rich graphics in real-time without sending static “GIF” images to the client side. 
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he Eclipse Open Source Inte-
grated Development Environ-
ment (IDE) (see http://eclipse.
org) is rapidly gaining popular-

ity among Java developers primarily 
because of its excellent Java Develop-
ment Tools (JDT) and its highly exten-
sible plug-in architecture. Extensibility 
is, in fact, one of the defining char-
acteristics of Eclipse. As the Eclipse 
home page says, “Eclipse is a kind of 
universal tool platform – an open ex-
tensible IDE for anything and nothing 
in particular.” Although Eclipse is itself 
a Java application, all tools, including 
JDT, are on an equal footing in that 
they extend the Eclipse platform via 
well-defined extension points.
 Of course, an infinitely extensible, 
but empty, platform might be interest-
ing to tool vendors, but very boring for 
developers. Therefore, the initial ver-
sion of Eclipse came with the JDT and 
the Plug-in Development Environment 
(PDE), both examples of how to extend 
the platform and very useful tools in 
their own right. JDT supported J2SE de-
velopment while PDE supported Java-
based Eclipse plug-in development. 
The combination of JDT and PDE 
fueled the creation of thousands of 
commercial and Open Source plug-ins 
for Eclipse, many of which supported 
J2EE development. For example, IBM 
released Eclipse-based commercial 
J2EE products, including WebSphere 
Studio Application Developer, and 
Rational Application Developer, while 
eteration, JBoss, Genuitec, Exadel, and 
Innoopract among others, released 
Open Source offerings. However, the 
profusion of J2EE plug-ins made it 
difficult for vendors to build on each 
other and for users to assemble an 
integrated suite of tools. For example, 
each J2EE toolset had its own way to 
support application servers.

 As the popularity of Eclipse grew, it 
became apparent that the next logical 
step in its evolution was to add plat-
form support for J2EE. This support 
would provide a common infrastruc-
ture for all J2EE plug-ins, with the goal 
of improving tool integration, reduc-
ing plug-in development expense, 
and simplifying the J2EE development 
experience for Eclipse users.
 In June 2004, based on a proposal 
from IBM, the Eclipse Management 
Organization (EMO) agreed to create 
a new top-level project, the Web Tools 
Platform (WTP). However, it was be-
lieved that for WTP to be truly success-
ful it needed a broad base of vendor 
support. A search began to engage ad-
ditional vendors to partner with IBM. 
WTP was discussed in a BOF session at 

the first EclipseCon conference held in 
February 2004, and ObjectWeb agreed 
to lead the project creation effort. Ob-
jectWeb assembled a set of vendors to 
join the project and agreed to co-lead 
the Project Management Committee 
(PMC). WTP was formally launched in 
June 2004 based on initial contribu-
tions from eteration, Lomboz, and 
IBM Rational Application Developer.
 WTP got further industry endorse-
ment earlier this year when BEA joined 
the project and announced plans to 
base a future version of WebLogic 
Workshop on it. BEA co-leads the 
PMC along with ObjectWeb. At this 
year’s EclipseCon, Sybase announced 
the Data Tools Project (DTP), which 
will add to the data tools in WTP and 
create a platform layer dedicated to 
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The story of WTP 0.7, its scope, design principles, architecture, ecosystem, and plans

 Figure 1 Server preferences page
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database access. Oracle and Borland 
also announced Eclipse projects closely 
related to WTP. With major vendors 
such as IBM, BEA, Borland, Oracle, and 
Sybase all co-operating on a shared 
Open Source tool infrastructure, the 
center of gravity for J2EE tools has 
clearly shifted to Eclipse.
 WTP 0.7 development is now well 
underway and has released a series of 
milestone drivers that can be down-
loaded from http://eclipse.org/webt-
ools. The final release of WTP 0.7 is on 
track for a July 2005 delivery. The rest 
of this article gives you an overview 
of WTP, its scope, design principles, 
architecture, ecosystem, and plans.

A Quick Tour of WTP
 One way to understand WTP is that it 
extends Eclipse along two dimensions, 
namely execution environments and 
artifact types. The execution environ-
ment dimension defines where code 
runs. Out-of-the-box, Eclipse lets you 
develop Java main programs that run 
in a command shell, applets that run in 
a Web browser, JUnit tests that run in 
a JUnit runner, and ANT tasks that run 
in ANT. WTP extends Eclipse by adding 
servers in general, and both J2EE and 
database servers in particular, as new 
execution environments. In general, 
you need to install an execution envi-
ronment, configure it in Eclipse, and 
associate it with development artifacts 
that you want to run in it.
 The development artifact dimen-
sion defines what developers create. 
Obviously, Eclipse majors in Java 
source code as a primary develop-
ment artifact. However other artifacts, 
such as PDE plug-in manifests and 
Ant build scripts, are also supported. 
Each artifact type has associated with 
it builders, creation wizards, syntax-
aware editors, validators, semantic 
search extensions, and refactoring 
support. Eclipse users expect editors 
to provide first-class programmer 
assistance such as code completion, 
syntax coloring, error markers, and 
quick fixes. WTP extends Eclipse with 
support for the large set of new artifact 
types encountered in J2EE develop-
ment. These include HTML, CSS, 
JavaScript, XHTML, JSP, XML, XSD, 
WSDL, SQL, and all the J2EE deploy-
ment descriptors.
 One of the key design goals of WTP 
is to extend Eclipse seamlessly to 
support these additional execution 
environments and artifact types. All 

of the functions that Eclipse users 
have come to expect from Java source 
code should “just work” for the new 
artifacts. For example, if I select a Java 
main program, I can Run or Debug it. 
The same should apply to a JSP. When 
I select it, the Run command should 
do something sensible. Specifically 
for a JSP I expect the Run command 
to somehow deploy my code into a 
J2EE server and launch a Web browser 
with the URL for my JSP. Similarly, 
the Debug command should run my 
J2EE server in debug mode and the 
standard Eclipse Debugger should 
let me step through my JSP source 
code. My JSP editor should provide 
code completion for both JSP tags and 
inlined Java scriptlets. Furthermore, 
I expect the code completion for Java 
scriptlets to work exactly like the code 
completion for Java source files. I don’t 
want to learn new editing commands 
simply because I’m editing a new 
artifact type.
 WTP 0.7 achieves many of these 
goals but there is much work to do to 
support J2EE fully. Consider the prob-
lem of refactoring a J2EE application. 
An operation as simple as renaming a 
Java class can have many consequenc-
es. If the renaming isn’t fully rippled 
through the application, a runtime 
error can occur. For example, in ad-
dition to references from other Java 
classes, a Java class can be referenced 
by JSPs and deployment descriptors. 
All of these artifacts must be updated 
to reflect the new name. Suppose the 
Java class is deployed as a Web Service 
and that WSDL is generated from it. 
The WSDL may also need to be regen-

erated. First-class refactoring of J2EE 
applications will be an ongoing focus 
for WTP.
 Now let’s create a JSP version of 
“Hello, world.” If you’d like to follow 
along, you’ll need to do some setup. 
Download and install the latest stable 
driver of WTP from the Web site men-
tioned above. WTP provides support 
for many popular commercial and 
Open Source J2EE servers but doesn’t 
include the runtimes. So you also need 
to install a server on your machine. 
For purposes of illustration, I’ll use 
Apache Tomcat 5.0.28, which you can 
obtain from http://jakarta.apache.
org/tomcat/. Finally, you’ll need a full 
JDK since JSPs require a Java compiler. 
I’m using Sun J2SDK 1.4.2_06.

 Figure 2  Project Explorer

 Figure 3 JSP editor with hello-world.jsp
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 WTP provides a Preference page for 
Servers. Open the Preference dialog 
and go to the Server page. Add your 
Tomcat 5.0 server and configure it to 
use your JDK (if you use a JRE then JSP 
compilation will fail). Figure 1 shows 
the Server Preference page.
 Next, create a new Flexible Java 
Project named Project1 and a new 
J2EE Web module named Web1 in it. A 
Flexible Java Project is a J2EE project 
that can hold several J2EE modules. 
Figure 2 shows the J2EE Project Ex-

plorer after Project1 and Web1 have 
been created. 
 Now we’re ready to create our JSP. 
Select the WebContent folder of the 
Web1 module and use the New File 
wizard to create a JSP named hello-
world.jsp. The wizard fills in the skel-
eton of a JSP document and opens the 
file with the JSP editor. The JSP editor 
has full content assist for HTML and 
JSP tags, as well as Java scriptlets. Edit 
the file to say “Hello, world” and save 
it. Figure 3 shows the JSP editor.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Finally, we’re ready to run the JSP. 
Select hello-world.jsp in the Project 
Navigator and the Run on Server com-
mand from the context menu. You’ll 
be prompted to define the server to be 
used for the project since this is the 
first launch. Select the Tomcat server 
you previously defined and make it 
the project’s default. The Web1 module 
will be added to the server configura-
tion and the server will start. A Web 
browser will then be launched with 
the URL for hello-world.jsp. Figure 4 
shows the Web browser with the Web 
page generated by hello-world.jsp.
 Debugging JSPs is also simple. To 
demonstrate debugging, let’s add a 
Java scriptlet to the JSP. The scriptlet 
will retrieve a query parameter named 
“user” and display a welcome mes-
sage. Listing 1 shows the modified JSP 
that includes the Java scriptlet.
 Set a breakpoint on the line that 
begins String user = by double-clicking 
in the left margin. Select the file hello-
world.jsp in the Project Explorer and 
invoke the Debug on Server command 
from the context menu. The server will 
restart in debug mode and the Debug 
Perspective will open with execution 
halted at the breakpoint. Figure 5 
shows the Debug perspective when 
the JSP is passed the query parameter 
user=JDJ readers on the URL. 
 You can now step through Java 
scriptlets and explore Java variables 
as usual. In Figure 5, the variable user 
has been selected in the Variables view 
that shows its current value JDJ read-
ers. Click the Resume icon to finish 
processing the JSP. Figure 6 shows the 
Web browser displaying the resulting 
Web page. 

WTP 0.7 Features
 The preceding Quick Tour shows 
a small cross-section of the features 
available in WTP 0.7. The full set of 
features in WTP 0.7 includes server, 
Web, XML, Web Service, J2EE, and data 
tools. I will now briefly describe these. 
Consult the WTP Web site for more 
details.
 The server tools let you define and 
control servers. Servers can be associ-
ated with projects, and can be started, 
stopped, started in debug mode, and 
controlled in other ways. Projects can 
be deployed to servers, or servers can 
be configured to access your Eclipse 

WTP

 Figure 4  Web browser with hello-world.jsp

 Figure 5  Debug perspective
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workspace content directly. WTP in-
cludes server support for Apache Tom-
cat, Apache Geronimo, and JBoss, as 
well as many other popular commer-
cial and Open Source J2EE application 
servers. The server tools include an 
extension point so that new server 
types can be easily supported. You can 
add a new server type by providing 
either a simple XML configuration file 
or a Java plug-in.
 The Web tools let you create static 
Web pages based on HTML, XHTML, 
CSS, and JavaScript. The Web tools in-
clude source editors that are based on 
the WTP Structured Source Editor (SSE) 
Framework. WTP Web editors provide 
content assist, syntax highlighting, 
validation, and other standard Eclipse 
editor functions. The Web tools also 
include an embedded Web browser and 
a TCP/IP monitor that’s very handy for 
debugging HTTP traffic.
 The XML tools include source edi-
tors for XML, DTD, and XSD that are 
based on the SSE Framework. Besides 
source editing, graphical editing is 
also provided for XSD. The XML tools 
also include code generators for creat-
ing XML instance documents from 
DTD or XSD.
 The Web Service tools include a 
WSDL editor, a Web Service Explorer, 
a Web Services Wizard, and WS-I Test 
Tools. The WSDL editor includes an 
SSE-based source editor and a graphi-
cal editor. XSD editing is seamlessly 
integrated with WSDL editing. The 
Web Service Explorer lets you search 
and publish to UDDI registries, and 
dynamically test WSDL-based Web 
Services. The Web Service Wizard 
ties together the full development 

lifecycle. It lets you deploy Java classes 
as Web Services, generate server and 
client code from WSDL, and generate 
test clients, as well as being integrated 
with the Web Service Explorer for 
publishing and discovery. The Web 
Service Interoperability (WS-I) Test 
Tools let you validate WSDL and SOAP 
for compliance with the WS-I profiles.
 The J2EE tools let you create 
J2EE projects and artifacts like JSPs, 
servlets, and EJBs, as well as the J2EE 
deployment descriptors, and deploy 
these to app servers. The J2EE tools 
have an SSE-based JSP source editor 
and a J2EE Project Navigator that 
displays J2EE components as objects. 
This provides a higher-level view of 
your project resources, for example, by 
displaying all the files related to an EJB 
as a single EJB object.
 The data tools include support for 
connecting to JDBC-based databases 
such as Cloudscape, Derby, and other 
commercial and Open Source data-
bases, and exploring their tables. The 
data tools also include an SQL source 
editor that lets you easily execute SQL 
statements and view the results.

The WTP Noosphere
 In his essay “Homesteading the 
Noosphere,” Eric Raymond likened 
Open Source developers to home-
steaders who stake out their turf in 
the sphere of ideas. I will therefore 
describe the turf that WTP has staked 
out in the Eclipse noosphere. 
 WTP components are organized 
along the lines of open standards. 
WTP classifies the world of standards 
along two dimensions – technology 
and formality.

 The technology dimension ranges 
from neutral standards on one ex-
treme to J2EE standards on the other. 
Technology neutral standards form 
the foundation of the Web. In fact, 
the Web has succeeded because it’s 
defined in terms of formats (such as 
HTML and XML) and protocols (such 
as HTTP) that specify how systems 
interact, but don’t specify how systems 
are implemented. This neutrality has 
allowed vendors to choose the most 
appropriate implementation technol-
ogy and compete on the basis of the 
quality of their implementations. On 
the other hand, J2EE standards specify 
application portability rules for J2EE 
implementations. Both kinds of stan-
dard are essential for the viability of 
the Web.
 The formality dimensions define 
how the standards are created. At one 
extreme we have the de jure standards 
bodies such as ISO and IEEE and at 
the other we have technologies that 
aren’t associated with any formal 
standards definition organization, 
but have become de facto standards 
because of their popularity. Organiza-
tions such as W3C, OASIS, and JCP, 
which define the standards relevant 
to WTP, have formal processes and are 
near the de jure end of the spectrum. 
Popular Open Source technologies 
such as Struts and Hibernate are at the 
de facto end.
 Figure 7 shows the world of stan-
dards classified along the technology 
and formality dimensions. The turf of 
WTP is, in principle, all the important 
standards that are relevant to Web 
application development. However, 
the charter of WTP focuses on the 
standards that are formally defined 
by recognized standards-definition 
organizations, i.e., those that cluster 
towards the de jure end of the spec-
trum. WTP consists of two sub-proj-
ects, Web Standard Tools (WST) and 
J2EE Standard Tools (JST) that cover 
the formally defined Web and J2EE 
standards.
 The reasoning behind this scope 
is that WTP aims to be a platform 
that many vendors can build on. The 
formal standards form the building 
blocks that most vendors want. Sup-
port for this base layer of standards 
is, in a sense, the “table stakes” of any 
tool. Vendors can cooperate on this 
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 Figure 6 Web browser with modified hello-world.jsp
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base layer and produce high-quality 
common components while sharing 
the development expense. Conversely, 
by not including the de facto stan-
dards, WTP leaves room for vendors to 
innovate and differentiate. For Open 
Source to succeed contributors must 
have a way to generate a profit oth-
erwise they won’t be able to continue 
contributing. We hope that this design 
will yield an excellent set of core Open 
Source J2EE tools for users, and a 
solid platform that supports a thriving 
aftermarket of extenders.
 The standards arena is very active 
and as existing standards are revised 
and new standards defined WTP will 
support them based on their market 
relevance. There may also be a migra-
tion of de facto standards to the de jure 
quadrants. WTP’s charter may expand 
in the future to include new sub-proj-
ects. However, immediately, WTP con-
sists of the WST and JST sub-projects.

The WTP Ecosystem
 WTP has the dual goals of providing 
both tools for the developer commu-
nity and a platform for tool vendors 
to extend. Satisfying the needs of 
vendors requires that WTP define a 
set of platform APIs. The significance 
of a platform API is that it will be pre-
served in future releases. This means 
that a plug-in that runs in WTP 0.7 will 
also run – without recompilation – in 
future versions of WTP. The stability of 
platform APIs is key to vendor adop-
tion. Clearly if WTP changed its APIs 
from release to release, vendors would 
expend significant effort reacting to 
the changes, and this would slow the 

rate at which users and vendors move 
to new versions of the platform.
 WTP relies heavily on the user 
community for testing, bug reports, 
and enhancement requests, and the 
development of the user community is 
one of our main focuses this year. The 
WTP Web site has tutorials, articles, 
presentations, and event informa-
tion. WTP will be well represented on 
the conference circuit this year. Look 
for upcoming WTP presentations at 
events such as EclipseWorld, JavaOne, 
and the Colorado Software Summit. 
There are also a couple of WTP books 
in the works. A thriving user commu-
nity is a magnet for vendors. As the 
WTP user community grows so will 
the number of tools built on it. 
 Finally, WTP has a role to play in 
education. Since WTP is free Open 
Source and supports industry stan-
dards, it’s an ideal learning tool for the 
coming generation of J2EE developers. 
I hope to see universities, community 
colleges, and even high schools use it 
for teaching.
 The WTP contributor community is 
drawn from both vendors and users. 
There are many ways to contribute. You 
can start by downloading WTP, kicking 
the tires, and telling your friends about 
it. If you find a problem or have an 
idea, open a Bugzilla report. Monitor 
the newsgroup, and share your solu-
tions to problems with others. If you 
can write, submit a tutorial or contrib-
ute to the online Help system. If you 
have fixed a problem, submit a patch. 
If you have time to work on WTP, check 
Bugzilla for open problems or look at 
the WTP Help Wanted page. And after 

you have established a track record 
of valuable contributions, you can be 
voted in as a committer.

What’s Next?
 WTP 0.7 is scheduled for release in 
July 2005. We are planning to follow 
that with WTP 1.0 later in the year. 
The focus of WTP 1.0 will be on the 
further development of platform APIs 
to enable the first wave of products 
based on WTP. Following that, WTP 
1.5 will be released with Eclipse 3.2 
in 2006. Candidate items for WTP 1.5 
include support for revisions of major 
specifications such as J2EE 5.0, SOAP 
1.2, and WSDL 2.0, as well as new JSRs 
and Web Service specifications.
 We also expect the shape of WTP to 
change as new projects emerge and 
mature at Eclipse. New vendors are 
joining Eclipse and projects are being 
created at a rapid clip. For example, the 
data tools in WTP will move into a new 
Data Tools Project. Technology projects 
such as those proposed for EJB 3.0 and 
JSF will likely move into WTP as they 
mature.

A Final Word
 Like all Open Source projects, the 
success of WTP depends on the con-
tributions of an enthusiastic commu-
nity. The project is still in its formative 
stage and there’s much work to do. The 
project needs users, testers, writers, 
developers, speakers, trainers, mentors, 
evangelists, extenders, distributors, and 
leaders. If you are interested in J2EE 
development, then please consider this 
article as your formal invitation to join 
the WTP community.   

WTP

 Figure 7 The scope of WTP

Listing 1: Hello-world.jsp with Java scriptlet
       <!DOCTYPE HTML PUBLIC “-//W3C//DTD HTML 4.01 Transitional//EN”>
<html>
<head>
<%@ page language=”java” contentType=”text/html; charset=ISO-8859-1”
    pageEncoding=”ISO-8859-1”%>
<meta http-equiv=”Content-Type” content=”text/html; charset=ISO-8859-1”>
<title>Hello, world.</title>
</head>
<body>
<h1>Hello, world.</h1>

<% 
 String user = request.getParameter(“user”); 
 String message = (user == null) ? “” : “, “ + user;
%>
<b>Welcome to WTP<%= message %>.</b>

</body>
</html>
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ver the course of its life, the J2EE 
Web Tier has faced many chal-
lenges in easing Web applica-
tion development. While it’s a 

scalable, enterprise-ready platform, it 
isn’t exactly developer-friendly. Particular 
challenges to Web developers include 
the need for a standard Web framework, 
compatible expression languages, and 
availability of components. Several Web 
frameworks have been developed to 
resolve these issues, each with its own 
strengths and weaknesses. This article 
discusses the unique challenges of the 
J2EE Web Tier and how various technolo-
gies have attempted resolve them. By 
learning from and competing with each 
other, these Web technologies play an 
important role in pushing the limits of 
excellence to produce ever-higher stan-
dards of Web application development. 

Problem: Too Many Frameworks for J2EE
 A plethora of frameworks is available 
for building Java-based Web applications. 
Most of the Web frameworks in Java 
result from the difficulty in using servlets 
and JSPs, which are part of the J2EE 
standard. While servlets and JSPs serve as 
the underlying APIs for most frameworks, 
they don’t have any built-in features to 
ease development. Using plain servlets 
and JSPs is cumbersome, and you end up 
writing a lot of plumbing code, when you 
should be writing application code. By 
using a Web framework, you can concen-
trate on coding your application, rather 
than the architecture that makes it work.
 Over 50 Java Web frameworks exist to 
make the developer’s life easier. It begs 
the question, “Why not have a standard 
Web framework as part of J2EE?”

Solution: A Standard Framework Called 
JavaServer Faces
 At the JavaOne Conference in 2002, 
Sun Microsystems announced the de-

velopment of a standard Web framework 
to include as part of the J2EE bundle. 
Its name was JavaServer Faces (JSF) and 
it was designed to put a pretty face on 
developing Web applications in a J2EE 
environment. 
 JSF was developed to be tool-friendly, 
so IDE vendors could create WYSIWYG 
environments where developers could 
drag-and-drop their applications into a 
usable system. Microsoft has always had 
good tools for its technologies, and Sun 
wanted to fuel innovation in the Java IDE 
space to produce tools similar to Visual 
Studio .NET.
 JSF’s architecture is similar to  
ASP.NET, which is more page-centric 
than controller-centric. Controller-
centric frameworks make requests go 
through a front-controller servlets that 
dispatches requests to smaller “worker” 
servlets. In Spring MVC, these workers 
are controllers, while in Struts and Web-
Work they’re actions. A worker servlet will 
typically put things in the request for the 
view to render. On the other hand, JSF is 
page-centric. This means that users will 
typically navigate to a template page in 
the application rather than go through a 
worker servlet. JSF pages are backed by 
classes that contain data and actions that 
the UI can invoke. These actions are also 
known as listeners and contain logic that 
ties the class to a backend system.

Early Challenges of JSF
 The development of JSF went 
through some challenging times. Sun 
announced it in June 2002, but didn’t 
release its initial 1.0 version until March 
2004. During that time, many other Java 
Web frameworks cropped up and JSF 
got some bad press. The spec changed 
significantly between iterations, and 
it often lacked backward compatibil-
ity. Authors and publishers produced 
books that were out-of-date before they 

were released. Developers who tried 
to work with JSF often found that the 
functionality didn’t work according to 
the documentation. Furthermore, since 
Sun architected JSF with tools vendors in 
mind, some developers (who were used 
to coding their JSPs by hand) became 
frustrated with JSF’s verboseness.
 While JSF was being developed, 
so were JSP 2.0 and its Expression 
Language (EL). JSP’s EL made retrieving 
values and resolving variables easier. 
Rather than using <jsp:useBean> and 
<jsp:getProperty>, a developer could 
simply use ${bean.property} to retrieve 
a property from a JavaBean. Developers 
could also use the new EL with the Java 
Standard Tag Library to implement itera-
tions, calculations, internationalization 
(i18n), and number/date formatting.
 Ideally, JSF would have used the JSP 
2.0 EL syntax to resolve variables and 
expressions. However, JSF’s Expres-
sion Language didn’t have some of the 
concepts that existed in JSP’s EL. First, 
it didn’t have a page scope like the EL 
did. Second, JSF Expressions were often 
formulas (the left side of the equation) 
rather than solutions (the right side). 
For example, in JSP EL, the following 
expression means “call getAction() on the 
userForm bean in any scope.”

${userForm.action}

 While the same expression in JSF’s 
EL can mean the same thing, it can also 
be an invocation of a method such as 
“call the action method of the userForm 
bean.”

#{userForm.action}

 To complicate things further, devel-
opers were demanding a workable ver-
sion of JSF. The JSF Expert Group didn’t 
want to wait for JSP 2.0 and J2EE 1.4 
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to be finished, so they created their own 
expression language, hereafter referred to 
as JSF EL.

Problem: JSF EL vs JSP EL
 For the most part, the JSF EL hasn’t 
affected other Web frameworks because 
it’s JSF-specific; however, the lack of com-
patibility between the two expression lan-
guages (JSTL and JSF) has been a point 
of developer contention and frustration. 
JSTL has been one of the most widely 
accepted and praised additions to the 
Servlet API, but it didn’t work with JSF as 
many expected.
 The JSP EL has also produced some 
problems for framework developers who 
support JSP as a view choice. Mainly, some 
framework developers can no longer use 
the ${...} syntax as a placeholder to indi-
cate variables. Since these placeholders 
are reserved for JSP 2.0, if the framework 
resolves variables outside of the standard 
scopes (page, request, session, applica-
tion), variable resolution will simply fail. 
Frameworks like WebWork and Tapestry 
use OGNL as their expression language, 
and they resolve variables according to 
a ValueStack and component hierarchy, 
respectively.

 Note: OGNL stands for Object-Graph 
Navigation Language. It is an expres-
sion language for getting and setting the 
properties of Java objects. You use the same 
expression for both getting and setting the 
value of a property. OGNL is more power-
ful than the JSP/JSTL Expression Language. 
Not only can it get and set values, it can 
invoke methods. Furthermore, OGNL 
expressions can contain almost any Java 
code.

Solution: A Unified Expression Language
 To solve the disconnect between JSF 
EL and JSP EL, the JSP 2.1 and JSF 1.2 
specifications have created a Unified 
Expression Language. If you’re using a JSF 
1.2 implementation, you can use JSP ex-
pressions in your JSF applications. It also 
adds a variable resolver to JSP. This means 
that frameworks like WebWork can control 
what ${...} means and tell it to talk to its 
ValueStack instead of the standard scopes. 
This is important for many framework de-
velopers because they don’t want to invent 
their own syntax for resolving expressions. 
The new JSP and JSF versions are part of 
J2EE 5.0 and will be required by any J2EE 
5.0-compliant containers.

Problem: JSP Unfriendly to Component-
Based Frameworks
 JSP is the primary view choice for JSF 
apps, but it’s clunky at best. Most frame-
works that use JSP simply render values as 
they encounter them when loading a page. 
Relationships between portions of a page 
will only occur at the HTML level, rather 
than on the server-side. 
 JSF has a different model – it builds a 
component tree when a page loads. JSP 
adds page components to the tree in the 
order they appear on the page. This makes 
it difficult to create relationships between 
components, such as labels and input 
fields. To work around this, you can wrap 
your forms with an <h:panelGrid> tag, but 
then you have to remove any HTML from 
your form (or wrap it with an <f:verba-
tim> tag). You end up with a JSP page that 
doesn’t have a single line of HTML in it. 
In other words, you’re back to the pre-JSP 
days with JSF, where Java code, rather 
than HTML authors produce the entire 
HTML. 

Solution: HTML Templates
 The good news is that JSP isn’t the 
required view technology for JSF. It was 
simply chosen because of the proliferation 
of JSP-based apps and because so many 
developers were familiar with it. JSF 1.2 lets 
JSF use HTML Templates like Tapestry does. 
These templates will either reuse existing 
HTML attributes (such as id), or add an ad-
ditional one (such as jwcid). Hans Bergsten 
provides an example of this in his “Improv-
ing JSF by Dumping JSP” article. An Open 
Source project called Facelets (http://face-
lets.dev.java.net) also implements such a 
solution.
 JSF doesn’t just render HTML; that’s just 
one of the possible render kits. In theory, 
it’s possible to create render kits for all 
kinds of view options: XUL, J2ME, or even 
Laszlo.

The Future of J2EE’s Web Tier
 The future of J2EE’s Web Tier depends 
largely on JSF – at least from a standards 
perspective. However, many popular 
Open Source alternative Web frameworks 
are available, such as Spring MVC, Struts, 
Tapestry, and WebWork. These frameworks 
have already helped shape the future of 
J2EE’s Web Tier. JSF incorporates many of 
the ideas and features of Struts. The man-
aged properties of a JSF Managed Bean 
are very much like Spring’s Dependency 
Injection. A JSF Managed Bean looks very 

similar to a WebWork Action. JSF mim-
ics many of the concepts in Tapestry to 
enhance its ease of use, such as a rich set 
of components and HTML templating. 
Furthermore, all of these frameworks are 
part of J2EE in a sense, since they build 
on top of J2EE’s Servlet API. Without J2EE, 
these frameworks probably wouldn’t ex-
ist in their current form. Likewise, J2EE 
wouldn’t be where it is today without 
these frameworks and the innovation and 
competition they’ve provided.
 Having choice among frameworks is a 
good thing because it forces framework de-
velopers to innovate and compete for users. 
Not only do the different frameworks show 
different ways of doing things, but they’re 
also borrowing from and competing with 
one another to become better. Competition 
breeds innovation. J2EE stands to benefit 
from this innovation because the good 
ideas can be added to JSF and the bad ones 
can be removed. The Java Community Pro-
cess and Expert Groups for J2EE and JSF are 
very open to the community, so the com-
munity will contribute and help improve it, 
much like they have with the many Open 
Source alternatives.
 All of the frameworks mentioned do the 
same thing, just in different ways. JSF and 
Tapestry are making developing Java Web 
applications easier due to smarter defaults 
and better plumbing. They don’t require 
the developer to know much about the 
Servlet API, and they handle most input 
types transparently – without using custom 
converters. Furthermore, their concept of 
components lets developers create reusable 
components that they can use with only a 
few lines of code. 
 The future of J2EE’s Web Tier isn’t one of 
self-determination. Many other factors will 
play into the success of a standardized Web 
framework. J2EE and its developers can 
ensure its continued success on the Web 
by being willing to adapt. As a community, 
we need to continue to recognize good 
technologies and ideas from experienced 
developers and Open Source projects. 
We need to be willing to support remote 
scripting with Ajax, and we need to adapt to 
produce rich-client experiences, like those 
that Laszlo offers with the Open Source 
Flash-rendering system. By accepting and 
enhancing these technologies, we can con-
tinue to use J2EE and its APIs to make our 
lives easier. By developing more efficiently 
with the best technologies available in 
Java, we can continue to produce satisfied 
customers.   
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 There comes a time, for many Web sites, when the transition 

from static HTML to dynamic HTML has to be made. Whether it’s 

a static company Web site that needs to become a dynamic online 

store, or a simple collection of family pictures that’s become too 

large to manage with HTML alone, a decision has to be made to 

move to an environment that makes it easier to build and main-

tain the site. Deciding to use server-side programming to create 

your site on-the-fl y can become the only option, but what language 

you decide to use can be a diffi cult and important decision.

Server-Side Options
 Server-side programming options are plentiful. Each offers 
its own pros and cons, and each promises to be the best choice. 
Examples of languages used for dynamic Web site development 
include Perl, PHP, ASP (and .NET), ColdFusion, and Java. Factors, 
such as cost, can quickly drive you to one language. The cost could 
be in software licensing, server usage, or server management. 
Some of the options, like Perl and PHP, are distributed freely, which 
can have quite an infl uence over someone looking to step into the 
dynamic world. These two are also commonly found on most Web 
servers, further increasing their appeal. Java, which is also freely 
available, is also found on many servers. If you’re just starting to 
get into dynamic Web site development, it’s unlikely you’d have 
your own server and would rent or lease it from a hosting service 
provider instead. A quick Google search will show you that the 
number of hosting companies is amazingly high. What you’ll also 
fi nd, after checking out some of those companies, is that Web serv-
ers running Perl/PHP usually cost less then Java ones.

Java on the Server
 The use of Java as a server-side programming language has 
increased during the past few years. The way Java is used has also 
changed dramatically. Applications are commonly written to 
use the most powerful and robust architectures available. From 
EJB-driven database access to XML based extraction, everything 
new and exciting in Java requires more confi guration and coding. 

User interface architectures are also everywhere, allowing easy 
integration of the complex backend processing in Web page 
development. To an outsider, or someone new to Web develop-
ment, Web applications written in Java can appear to be bloated, 
unmanageable, and a headache to be avoided. Most of what you 
read about Java is based on new technologies. Someone entering 
this world can be easily overwhelmed with all of the APIs, confi gu-
ration options, and complexity that the Java community seems 
to embrace. This leads the new programmer away from Java and 
into the other options available like PHP. 

Java Server Pages
 Java Server Pages (JSP), like other scripting languages, contains 
a combination of HTML and code to be interpreted and executed 
by the server. In the case of JSP, the code is written in the Java pro-
gramming language. JSP can also contain special tags that appear 
to be HTML but are really references to additional Java code to be 
executed by the server. These are known as tag libraries. Before 
JSP existed, Java servlets were used to write out HTML to the Web 
browser. This made it diffi cult to make simple changes to a page 
because the servlets contain many print statements to output 
the HTML code. Making changes to the servlets also required 
that they be compiled before getting deployed to the applica-
tion server. JSP simplifi ed this process by letting the developer 
work with a simple text document. The application server takes 
this document and generates and compiles a servlet. This is an 
important difference between Java and the other Web languages. 
Java code is compiled, while PHP, for example, is not. 
 Does this mean Java is faster than the other languages? The 
simple answer is yes, but the reality is that there are many factors 
that play to what makes one system faster than another. The way 
the code is written can have a major impact on the performance 
of the application. Other factors, like server performance, 
database performance, and other external bottlenecks are also 
infl uential.

Editors and IDEs
 When working with JSP, you can use any kind of editor you like. 
Most Web developers wouldn’t think twice about using a simple 
text editor to edit HTML or other languages like PHP or Perl, but 
when people think of Java they often think of an integrated devel-
opment environment (IDE) like Eclipse, Sun’s JavaStudio Creator, 
IBM’s Rational Application Developer for WebSphere or BEA’s 
WebLogic Workshop. If you’re going to be developing a full-blown 
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J2EE Web application, then an IDE would be the way to go. If you are 
just doing JSP development, then you can choose something simpler. 
It’s often easier to use an IDE designed for the language you’re working 
with because the IDE can add important development tools, such as 
code assistance or syntax checking. Although these features are desir-
able, they’re not necessary. In the end, JSP developed in an IDE works 
the same as the code written in VI. Relying less on the tool can also help 
you be a better programmer because you’ll learn from your mistakes 
instead of just having them corrected for you.

Web Architectures
 The architecture of a system can determine how robust it will be. 
The architecture also determines how complicated it will be. For many 
people, Java application development brings to mind a three-tier 
architecture that separates the display logic, business logic, and data 
retrieval. The Model-View-Controller (MVC) architecture is a common 
example. A typical MVC design would include JSP for providing the user 
interface (view) to the client, and servlets (controllers) working between 
the JSP and the persistence layer (EJB, Hibernate, etc.) for data access 
(model) and application flow. 
 An MVC architecture is an ideal paradigm for larger enterprise 
applications. It lets different types of developers work on a system’s 
components independently. It also provides much better scalability 
and maintainability, but it does introduce more overhead that can slow 
performance when compared to a simple two-tier architecture. 
 The two-tier architecture is, very simply, the code and the database. 
The code is a combination of display logic and business logic. Some 
people may argue that the Web browser is a third tier. The important 
point here is that the presentation and business layers be combined 
into one.
 If you’re just going to be working on a site for yourself for personal 
use, or even business use, the multi-tier architecture is more work than 
needed to handle the site. A two-tier architecture is commonly used 
in other languages and it can be easily implemented in JSP develop-
ment. When evaluating the Web programming language options, Java is 
often thought of for large-scale sites while other languages like PHP are 
thought to be for smaller sites. JSP development can be done as quickly 
and easily as the others, often with better results.

Keeping It Simple
 There’s a time and place for every type of architecture. If that weren’t 
true, we wouldn’t have all of these architecture options available to us 
today.
 The two-tier architecture is an excellent choice when putting to-
gether a family Web site, a personal hobby site, or even a small business 
site. In situations where one person is solely responsible for a site, it can 
be easier to build a site with just JSP. Even if there are a couple of people 
who will work on the site, it can still be done if they all have similar ca-
pabilities. With this architecture, the JSP contains all of the display logic, 
business logic, and database retrieval code. Anyone working on the site 
would need to understand all aspects of Web development.
 Suggesting this type of development can be a source of argument. 
Many software engineers strive to develop applications using just 
the multi-tier paradigm. They argue that it offers easier development 
because components are separated, which also promotes component 
ownership and specialization in the developers. Componentized 
design also promotes reuse. It can also be argued that multi-tier archi-
tecture provides better scalability and maintainability. These are valid 
points, but there are opposing arguments to be made.
 A two-tier system is easier to design and allows for faster develop-

ment. When developing JSP, it’s also possible to use reusable compo-
nents. JSP can easily include other JSP at compile time or runtime. This 
lets you create standard JSP to be reused. When the code is imbedded 
in the JSP, it can still be easily maintained; it’s just a different type of 
process. When the code is split into components, there’s a well-defined 
level of abstraction. Each component does a specific job, such as data-
base access or user-interface output, and the components fit together 
to build the application.
 When a JSP contains code that handles all aspects of an application, 
understanding each component’s function in the page becomes more 
cerebral than code-based. Code for database queries is mixed with 
HTML. Code for application flow is mixed with data display logic. Al-
though it sounds like a nightmare to experienced Java developers work-
ing in the MVC world, it’s an example of how many sites are developed 
using JSP and languages like PHP, Perl, or ASP. Sites written this way can 
be easily put together because there’s less structure to implement. The 
addition of a multi-tier structure sacrifices time spent on additional 
coding for easier long-term maintenance by multiple developers.

Development
 Web development using any of the available languages leads to 
similar results. In the end, you have a combination of code and HTML. 
With Perl, you’ll see more code writing out HTML, whereas with the 
other scripting languages you’ll see HTML with embedded code. JSP, 
PHP, and ASP will look very similar, the main difference being the 
code language used. All offer similar features such as easy interfaces 
to parameter retrieval or cookie management. Flow control elements, 
such as FOR loops, also have similar implementations. These similari-
ties make the transition to JSP development easier for experienced 
programmers who’ve been using a different language.
 JSP permits full use of the Java programming language. Whatever can 
be done in a Java class, such as a servlet, can be done in a JSP. This gives 
the programmer great flexibility. It also enables experienced program-
mers to integrate object-oriented elements easily into their JSP develop-
ment. Helper classes can be easily implemented to make common and 
repetitive tasks easier, such as database access. Although these helper 
classes can be used, you don’t have to. Developing dynamic sites with 
JSP can be done with simple JSP structures that handle all the design 
elements. A JSP can handle all of the database access, for example. It can 
retrieve a database connection from a connection pool or create its own, 
make database queries, display output, and finally close the connection. 
And if you can do it in another language, you can do it in Java.

Conclusion
 When looking at Java and other languages and their evolution over 
the past few years, it’s easy to see how complex it’s gotten. Layer upon 
layer of complexity has been added, and Java is the leader in this field 
of change. This complexity, and the time and effort needed to grasp it 
properly, can lead new developers away from Java and into alternatives 
like PHP, ASP, ColdFusion, and the other Web scripting languages. It can 
also lead developers down a path to unnecessary architecture bloating. 
Small or mid-sized projects can be developed in JSP without com-
plicated architectures like Model-View-Controller. MVC and similar 
architectures have a time and place, but it’s important to understand 
that Java development doesn’t have to be complicated and can be done 
as easily as in PHP. Unfortunately, Java development carries the stigma 
of complicated development tools and complicated object-oriented 
code. These misconceptions and misunderstanding of Java develop-
ment drives people away. The flexibility of Java and the environment in 
which it’s developed should be bringing them to it instead.   
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his month I wanted to review 
some of the latest happenings in 
the JDK 6.0 (Mustang) release. 
Although we have to wait to see 

the initial JSR draft, you can download 
the binaries the engineers are actu-
ally working on. Some of the newest 
features to be added include JSR 223 
scripting support and JAX-WS 2.0. 
 JAX-WS 2.0, if you weren’t already 
aware, is what would have been JAX-
RPC 2.0. Apparently the name JAX-RPC 
was just too confusing for developers 
to work out what it did according to 
one source. While I don’t share that 
belief and I’m sure not everyone at 
Sun does, the combination of JAXB 
and JAX-RPC together is worthy of a 
rename especially since there could be 
potential incompatibilities with earlier 
JAX-RPC releases on the client side.

Getting the JDK 6.0 Download
 Getting the prerelease of JDK 6.0 
is actually nicer than getting the final 
release. As the binaries are hosted on 
http://java.net, there are no annoy-
ing additional click-through licenses. 
However, producing weekly drops is 
still a relatively new exercise; although 
there are references to AMD64, those 
downloads should work fine on the 
Intel x86-64 equivalent. As for the 
reference to the “Solaris SPARC AMD64 
self-extracting file” on build 40, I trust 
that is a typo and not an impending 
new hybrid chip. The downloads reuse 
the Java Pack API, which reduces the 
download size and adds a small step to 
the installation.
 First impressions with the Linux 
release are good. Startup performance 
seems to be in the same ballpark and 
the demos I tried worked. Although it’s 
getting harder to find Web sites that use 
Java applets, there are some still to be 
found on http://java.com. 

What Is in the Release So Far?
 The introduction of JAX-WS brings a 
few more scripts to the platform. xjc is 

the binding compiler wrapper to map 
XML to Java types. There is also a new 
command wsimport that when run-
ning gives clues that it used to be the 
better-known wscompile. wscompile 
is used to generate the Java helper files 
from a WSDL or service definition.
 I mentioned the addition of JSR 223 
earlier. At the moment the changes 
are at the API level only; there are no 
examples or shell interface. The script-
ing API is exposed as javax.script and 
a Rhino script implementation (Rhino 
is an open source JavaScript written in 
Java) as com.sun.script.javascript and 
sun.org.mozilla.
 The quickest way to get started with 
what the technology has to offer is to 
head over to www.mozilla.org/rhino/
doc.html. The example RunScript 
launcher script can be easily modified 
to import the sun.org.mozilla classes 
instead of org.mozilla. In addition, you 
need to catch a sun JavaScript excep-
tion. The RunScript launcher allows 
you to supply JavaScript as a com-
mand-line option to the JVM. Once the 
API has been made official, the normal 
method would be to use the new javax 
script engine hooks. 
 An example of using RunScript with 
JDK 6.0:

java RunScript ʻjava.lang.System.

getProperty(“java.version”)ʼ

1.6.0-ea

 Another neat feature is an incremen-
tal improvement to the Java IO API. 
I mentioned in an earlier article that 
the NIO JSR changes have slipped the 
release. However, you can now see how 
much disk space is available without 
having to resort to a JNI call.
 The following code snippet reports 
1K blocks of space on directory / 
export.

File f =new File(“/export”);

System.out.println(f.getFreeSpace()/1024);

System.out.println(f.getTotalSpace()/1024);

Client Java Changes
 Although many of the server changes 
are bounded by API approval, the 
majority of the client changes are 
implementation-dependent only. So as 
long as the API remains the same, the 
engineering team can continue with 
development. This means that a good 
portion of the client-side functionality 
has been done.  
 One very simple feature I was able 
to test out was the splash screen API 
and splash screen launcher. You can 
try it out too. The following example 
was run from the demo/jfc/Stylepad 
directory:

java -splash:src/resources/rabbit.gif -jar 

Stylepad.jar

 You’ll then see the rabbit image 
appear as a splash screen. Many of the 
other client features are purely API 
driven, including the desktop integra-
tion. This is probably sufficient for 
ISV/tools developers; however, it may 
take a while to see serious adoption by 
the majority of developers. 

Vote Away
 One request from the JDK 6.0 team 
I wholeheartedly agree with is logging 
or voting on bugs you discover. I found 
a couple when writing this editorial, 
both of which were already identified 
by the QA teams. I was able to vote on 
them though.
 The Sun JDK product has a long in-
tegration cycle, meaning that getting 
approval to integrate bugs even up to 
a year before the release gets increas-
ingly difficult. Unless a bug is a true 
showstopper, don’t expect a fix if the 
release date is within three months (a 
cycle of testing takes over a month).
 In conclusion, the JDK 6.0 release 
can certainly be taken out for a test 
download today. Hopefully the line  
on startup time and quality can be 
maintained until we see the final 
release.   
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ike, thanks for agreeing to 
talk to JDJ and bringing us 
all up to date with Eclipse 
since our last interview 

with you. The best way is probably 
just to fire off questions and allow you 
to answer without getting in your way!

JDJ: Overall, how’s the independence 
from IBM going? Since most of Eclipse’s 
committers were IBM employees when 
you first went independent, how is 
building a community around Eclipse 
that is not so IBM focused going?

MM: It’s going really well. Frankly, it’s 
going much better and much faster 
than I had originally anticipated 
when I started the job. In many ways 
we have accomplished in the past 
year what I had expected would take 
two years or more.
 First, the importance of adding 
companies such as BEA, Borland, and 
Computer Associates to our board 
cannot be overstated. Each of these 
companies competes fiercely with 
IBM in the marketplace. Each is mak-
ing million dollar plus investments 
in Eclipse ($250,000 per year in dues, 
plus a minimum of eight develop-
ers). Each did their own analysis as to 
whether the Eclipse Foundation was 
truly independent. And each joined. 
 Second, the number of projects led 
by non-IBMers has increased dra-
matically over the past year. In terms 
of top-level projects, we have gone 
from three projects in which two were 
led by IBM to a total of eight projects 
with two still being led by IBM. 

 Third, the number of committers 
working on Eclipse projects who are 
IBM employees has steadily dropped 
over the past year from roughly 75 
percent to just over 50 percent. The 
number will soon drop below 50 per-
cent. This decrease has been mostly 
the result of increasing the total 
number of committers. We certainly 
do not turn away good people from 
IBM!
 In fact, I would also like to rec-
ognize the investment that IBM 
has made in Eclipse. They started 
this adventure and their continuing 
investment remains impressive. I also 
think that the Java community as a 
whole should recognize the wisdom 
and strategic thinking shown by IBM 
in working to establish the Eclipse 
Foundation as a separate entity. IBM 
has truly demonstrated how to create 
a community.
 Eclipse is truly really completely 
fully and utterly independent. 
Anyone who says otherwise has an 
agenda.

JDJ: How has the assimilation of so 
many new strategic developers after 
EclipseCon gone? Is the “plumbing” 
in place to handle this influx? Are you 
making adjustments to better handle 
large groups of people coming on 
board?

MM: I don’t want to sugar coat things. 
We are having our growing pains as 
we start up all of these new projects. 
We need to help get these projects 
off to a good start and our processes 

and people are stretched in doing 
so. However, it’s not just the new 
strategic developers who are causing 
growth. We have been receiving proj-
ect proposals from many different 
directions.
 The reaction from the Eclipse com-
munity has been outstanding. People 
with experience within the Eclipse 
community are stepping up to help 
us refine our processes and work with 
the new project leaders and commit-
ters to help them get started.
 Back in May we had our latest 
round of Eclipse Council meet-
ings and it was by far the best set of 
meetings we’ve had. We were actually 
debating hard topics like what does it 
mean for a project to achieve “Eclipse 
quality,” how can we work toward 
being an even more stable and pre-
dictable open source community to 
further encourage commercial adop-
tion, and what are the tangible things 
that existing projects can do to help 
new projects get started. I think it’s a 
very good sign when our community 
leaders are constructively discussing 
the tough issues. 

JDJ: How much of the themes and 
priorities specified on your Web site 
–www.eclipse.org/org/councils/
themes.html – were you able to  
accomplish in the 3.1 release?

MM: All of them. None of them. 
 The themes are not intended to 
be deliverables. They are intended 
to provide high-level focus to many 
different projects at Eclipse to 
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concentrate on similar topic areas and help our entire 
community move forward. I predict that we will be work-
ing on some of those themes for years to come. Certainly 
at Eclipse we will never step working on “Being a Better 
Platform.” We take the construction, stability, and evolu-
tion of the Eclipse APIs very seriously. We want develop-
ers to feel comfortable relying on our interfaces.
 There are a couple of things about the Eclipse commu-
nity that are very unique in the open source world that 
bear repeating.
 First, the community is committed to quality and 
stability. The committers on our projects work very hard 
to maintain API stability from release to release. Any-
one who has ever done this knows that achieving such a 
goal is a non-trivial effort. But the community honestly 
believes that API stability is one of the key elements that 
has made Eclipse so successful.
 The second is that we are very focused on predict-
ability. We want our technologies to be adopted commer-
cially. If you want companies to bet their own product 
plans on an open source project, you need to deliver on 
schedule. If you look at the Eclipse Platform project, the 
3.1 release will be the fourth release in a row where they 
have hit their dates. If anyone wonders if you can deliver 
open source projects with several million lines of code 
on schedule using developers from multiple compa-
nies at multiple sites, Eclipse is the project that erases 
any doubts that it can be done. It is a real testament to 
the amazing people involved in the project. Pound for 
pound, I think that Eclipse has some of the best software 
engineers on the planet.

JDJ: Will the WTP be included with Eclipse by default 
when it’s done?

MM: I don’t know. We are still discussing cross-project 
packaging options within the community.

JDJ: Tell JDJ’s readers about the RCP initiative. How has 
the uptake of the RCP been going? Are you seeing a lot of 
interest?

MM: If you are a developer interested in desktop Java 
development and you have not yet looked at the Eclipse 
Rich Client Platform, you really need to. Eclipse RCP 
offers a great platform for developing managed appli-
cations with a rich user experience. It’s doing more to 
generate interest in Java on the desktop than any other 
initiative.
 We have seen enormous uptake of RCP. I wish we could 
talk about all of the projects we’ve seen. One of the most 
intriguing is the NASA Space Mission Control used for 

mission planning for the Mars Rover. The most ambitious 
is the IBM Workplace Client initiative. Macromedia’s re-
cent announcement states that they will be building their 
next-generation Rich Internet Application (RIA) environ-
ment on Eclipse RCP.
 Eclipse RCP offers a wide variety of features for the 
application developer. First, it offers a semantically com-
plete and durable component model based on the OSGi 
bundles standard. The Workbench provides an applica-
tion shell that developers can plug perspectives, editors, 
and views into. There are facilities and frameworks for 
building editors, help facilities, welcome pages, and 
defining resources.
 The best part about the RCP is that it is very real and it 
is here now. Developers who are interested in using Java 
on the desktop don’t have to wait for Mustang. Develop-
ers who are concerned about platform lock-in don’t have 
to wait until whenever Longhorn ships. RCP enables 
multi-platform rich client application development now. 

If you are a developer interested in desktop Java development 
and you have not yet looked at the Eclipse Rich Client Platform,

you really need to”
“
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 RCP has been around for about a 
year. The big news with 3.1 is really 
the improvement in tools. The Eclipse 
Visual Editor now supports the ability 
to create Eclipse editors using SWT. 
The Plug-in Development Environ-
ment (PDE) has been improved to 
make it easier to create and deploy 
Eclipse rich-client applications.
 And in case you’re wondering, RCP 
is not just about SWT. You can build 
RCP applications that utilize Swing. 
For the Eclipse community, the Swing 
versus SWT debate is uninteresting. 
This is not a religious debate. It’s 
about picking the best tool for the 
job at hand. For those enterprise de-

velopers and ISVs who want to build 
applications with a native look and 
feel, SWT is a great framework. For 
those who are less concerned about 
platform fidelity, we support Swing.

JDJ: With the goal of building out tools 
for the entire software life cycle, where 
will the commercial vendors be left to 
compete? Is there a tension between 
having the whole life cycle tooled and 
the vendors that are strategic develop-
ers currently competing on that level?

MM: Eclipse is not about supplant-
ing commercial opportunity. It’s 
about creating it.

 
 

 It’s a common misconception  
that Eclipse is about building tools. 
That is not the primary focus of our 
community.
 The main objective of Eclipse is 
to create a universal development 
platform made up of frameworks 
and well-constructed APIs. Then we 
provide exemplary and extensible 
tools to demonstrate the use of the 
frameworks. But the point of this 
work is to build a platform on which 
vendors can implement their prod-
ucts. The tools are extensible so they 
can be further customized to meet 
the specific needs of commercial 
platforms.
 Now many developers are 
perfectly happy to construct their 
toolset on top of Eclipse and open 
source plug-ins. In the case of our 
Java development tools, the adop-
tion rate is impressive. But the 
majority of enterprise development 
shops are going to be looking for 
commercially supported and tested 
tool chains. 

JDJ: Turning to Swing/SWT interop-
erability, can you describe where it is 
and where it’s going?

MM: I really haven’t seen a lot of 
new Swing/SWT interoperability 
features in Eclipse 3.1. Most of the 
feedback from our community has 
been that what we already have is 
pretty great. 

JDJ: Speaking of SWT, do you still 
think it’s worthwhile to try to get 
cross-platform consistency from 
native code? Given that all this work 
has already been done for Swing, do 
you feel that SWT is still a good bet? 
Is it wise to repeat work that has been 
done for so many years in the Java 
code base?

MM: Of course it is. Java is a great 
programming language. But the idea 
that Java should be constrained to 
only fit one style of application and 
one way of doing things is just lame. 
SWT has never been about sup-
planting Swing. It has been about 
providing a realistic and high-per-
formance alternative for people 
whose application requirements 
demand it.
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 We believe that there are prob-
ably many more Swing applications 
being built with Eclipse than any 
other toolset. 
 The comment about “repeating 
work” is inaccurate. Swing con-
tinues to get better at emulating 
platforms, which is fundamentally 
different than the SWT strategy.  
We are not repeating work. We  
are implementing an alternative 
strategy for implementing GUIs 
with Java.
 I believe that the competition 
from SWT has done more than 
any other factor to improve Swing. 
Competition is good. Choice is 
good. SWT is here to stay. 

JDJ: Now that the RCP is well 
established with the release of 

3.1, what direction will Eclipse be 
headed in the 4.0 time frame?

MM: Instead of talking about a  
specific release, let me talk about 
what we want to focus on in the 
next 12–18 months. A lot of this  
will be driven by the themes and 
priorities in our development road-
map. Some of the highlights will 
include:
1. Continue the evolution and 

adoption of RCP. We believe the 
technology around RCP is mature 
and real now. The focus needs 
to be on developing frameworks 
for RCP and having applications 
adopt RCP as their development 
platform.

2. Expect to see a lot of work and 
emphasis on providing tools 

and frameworks for the embed-
ded developer. We have just 
launched a new Device Software 
Development Platform project 
and I think you’ll see some great 
stuff coming from it over the next 
12–18 months.

3. We will continue to extend the 
set of projects across the software 
development life cycle

4. Finally, all of the projects are 
focused on ensuring their tools 
and frameworks can scale to 
meet the usability and perfor-
mance challenges of enterprise 
development, including support 
for lots of code and lots of devel-
opers.

JDJ: Thanks, Mike, for talking with 
JDJ.   

Eclipse is not about supplanting commercial opportunity. 
It’s about creating it”“
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 Every application has to consider how its data is stored, 

manipulated, and accessed. Fortunately for Java developers 

Sun provides commonly employed data structures as part of 

the Java platform in the Java Collections Framework (JCF). 

A framework is a set of well-defi ned interfaces that, if used 

properly, can benefi t productivity tremendously, increase 

reusability, reduce software costs, and improve quality.

he JCF acts as a supporting structure for data 
manipulation. Well-thought-out choices in this 
arena make the difference between superior-per-
forming software modules that are easy to build 
and maintain and those that have performance 

problems and are diffi cult to build and modify. 
 Interfaces and abstract classes are at the heart of the 
JCF. These describe the data structures and the operations 
supported by the data structure. A good understanding 
of the JCF can make for easy-to-maintain, easy-to-write 
modules based on a well-engineered framework.
 In terms of data structures, a collection is a group of 
elements that can be treated as one unit. Consider why 
the following independent data elements can be stored in 
one entity called a collection:
• Employees belonging to one department
• Students in a grade
• Hourly temperature readings over a 24-hour period

 Grouping these elements into a collection permits the 
easy management of these otherwise independent data 
elements.
 Decisions related to how data is accessed dictate what 
data structure will be used to house the data. Consider 
how you organize everyday items. Your address book 
is in alphabetical order because you look up people by 
name, while a bag of M&Ms stores the M&Ms in no order 
at all because they’re arbitrarily accessed in no certain 
order (or are you one of those people that eats M&Ms 
by color?).

Java’s Historical or Legacy Collections
 The JCF was introduced as part of the JDK1.2. Before the 
JCF, Java supported three collections, each of which had its 
own syntax for accessing elements. An array is fi xed in size, 
can store primitives or objects, and references elements 
with square brackets ([]). Arrays house homogeneous data 
elements. That is, all elements in an array must be the 
same type. Arrays contain a data element named length 
that represents the number of elements comprising the 
array.
 A variable can be used to specify the size of an array, but 
once declared, an array can’t change size. This can result in 
specifying too large an array or, at runtime one array can 
be copied into a larger array. The System class provides an 
arraycopy() method that copies elements from one array 
into another.
 If we need to house more than 24 ints in our tempera-
tureReadings int array, the arraycopy() method from the 
System class can be used as shown below:

int temperatureReadings[] = new int[24];  

// iarray can only house ints or primitives compatible with int

temperatureReadings [0] = 72;

temperatureReadings [0] = 98.6; 

// will cause compile error—possible loss of precision

temperatureReadings [0] = new MyType();  

// will cause compile error—incompatible types

int largerArray[] = new int[48];

System.arraycopy(temperatureReadings, 0, largerArray, tempera-

tureReadings.length);

 Hashtable and Vector collections are part of the java.
util package. A Hashtable implements a hash table data 
structure (also known as an associative array) by stor-
ing objects accessible by an arbitrary key. Objects in a 
Hashtable are referenced with the get() and put() methods. 
The put() method maps a key to a value. If the key exists in 
the Hashtable, the previous value is returned and the new 
value is mapped to the key.
 A Hashtable can be used to store the number of mem-
bers in an organization. Say we need to keep track of how 
many “Charter Members,” “Gold Members,” and “Silver 
Members” there are. Membership type is the key and the 
number of members in the membership type is the value. 

Rolf F. Kamp is a Sun 

Certifi ed Java Developer and 

has worked with Java in varied 

environments. In addition to 

his development work, he is 

an adjunct faculty member at 

Brookdale College, NJ.

rfk@att.com

by  Rolf F. Kamp

T

A supportin
g str

uctu
re for data manipulation

Feature

Java Collections 
Framework  
Managing Data



41July 2005JDJ.SYS-CON.com

Both arguments to the get() method are objects. If the value 
returned from get() isn’t null, a value for the key already ex-
ists and is returned from get():

Hashtable members = new Hashtable();

Integer oldValue;

oldValue = (Integer)members.put(“charter”, new Integer(123));

if (oldValue == null) {

  System.out.println(“key charter did not exist in Hashtable”);

} else {

  System.out.println(“key charter contained value “ + oldValue);

}

oldValue = (Integer)members.put(“gold”, new Integer(456));

if (oldValue == null) {

  System.out.println(“gold did not exist in Hashtable”);

} else {

  System.out.println(“key gold contained value “ + oldValue);

}

System.out.println(members.get(“gold”)); // prints 456

 All keys existing in the Hashtable can be retrieved into an 
Enumeration by executing the keys() method: 

members.put(“charter”, new Integer(90));

members.put(“gold”, new Integer(87));

members.put(“silver”, new Integer(154));

Enumeration enumeration = members.keys();

while (enumeration.hasMoreElements()) {

  String key = (String)enumeration.nextElement();

  Integer value = (Integer)members.get(key);

  System.out.println(key + “ “ + value);

}

 A Vector stores objects and can change in size as objects 
are added or removed. There are many ways to add and  
remove objects from a Vector including Methods add(), 
set(), setElementAt(), remove(), and removeAll(). Vectors 
grow as needed. They are often used as “adjustable-sized” 
arrays, when the number of elements to be stored is  
unknown:

Vector vector = new Vector();

vector.add(new Integer(90));

vector.add(new Integer(83));

vector.add(new Integer(193));

Enumeration enumeration = vector.elements();

while (enumeration.hasMoreElements()) {

  Integer value = (Integer)enumeration.nextElement();

  System.out.println(value);

}

 The ArrayList, discussed below, is like the Vector without 
the overhead of synchronization. Because the ArrayList isn’t 
synchronized, it delivers four or more times the perfor-
mance of a Vector. Of course using an array delivers the best 
performance.

The Java Collections Framework
 Each historical collection had its unique syntax for man-
aging elements. The JCF introduced the Collection interface 
– which the List and Set interfaces derive from – and the 
Map interface – which HashMap, Hashtable, and TreeMap 
derive from. In JDK 1.2, the Hashtable and Vector classes 

were updated to implement the Map and List interfaces, 
respectively. 
 The JCF offers the developer a consistent set of meth-
ods for managing collections. As with most well designed 
frameworks, most of the key functionality is captured in 
common modules or interfaces. The JCF captures most of 
the functionality in the Collection, Map, List, Set, Itera-
tor, and ListIterator interfaces. To understand the JCF, one 
must first understand these interfaces.

The Collection Interface
 JCF’s commonality of methods makes the framework 
easy to learn. The Collection interface that the Set and List 
interfaces derive from contains methods for managing 
collections. Regardless of the collection class employed, the 
following methods can be used to manage the collection. 
Once these methods are understood, most of the List and 
Set functionality is understood. 
• boolean add(Object) – Adds the referenced Object to the 

Collection. Classes implementing the List interface will 
add the Object to the List. Classes implementing the 
Set interface will add the Object to the Set if it doesn’t 
already exist. In all cases additional rules can be built in 
(such as not adding null Objects). A return value of true 
indicates the Object was added to the Collection (i.e., the 
Collection was changed)

• void clear( ) – Eliminates all the elements stored in the 
Collection. 

• boolean contains(Object) – Indicates whether or not the 
Collection contains the referenced Object. Said differently, 

Java Collections 
Framework  
Managing Data
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as long as the reference passed in isn’t null, the return 
value of the Object’s equals() method will be returned. 
Returns true if the Collection contains the argument. 

• boolean isEmpty( ) – Indicates whether or not the 
Collection contains any elements. A return value of true 
indicates the Collection doesn’t contain any Objects.

• Iterator iterator( ) – Returns an Iterator object that can be 
used to traverse the Collection. 

• boolean remove(Object) – Eliminates an instance of the 
referenced Object. If multiple instances of the referred 
Object are elements in the Collection, just one instance 
is eliminated. The element eliminated is identified using 
logic similar to the contains() method. A return value of 
true indicates the referenced Object was eliminated from 
the Collection. 

• int size( ) – Returns the number of elements in the 
Collection. 

• Object[] toArray( ) – Creates an array housing all the ele-
ments in the Collection. 

The Iterator and ListIterator Interfaces
 Key to understanding the JCF is the methods used to ac-
cess elements. The Iterator interface contains three methods 
that support the traversal and removal of elements in the 
Collection. It’s similar in function to the legacy Enumeration 
interface. 
• boolean hasNext() – A value of true is returned if the next() 

method would return an Object from the Collection. This 
method is typically used to govern a looping construct.

• Object next() – Returns the next element in the Collection.
• void remove() – Eliminates the element returned by the 

next() method. If an Object returned from next is identi-
fied as one to be removed from the Collection, this meth-
od is called.

 The ListIterator interface used to traverse Lists imple-
ments the Iterator interface and adds methods suppor-
ting the bi-directional traversal of a Collection. Besides  
the Iterator methods, the ListIterator interface contains 
these methods:
• boolean hasPrevious() – Just as Iterator’s hasNext() method 

returns true if the next() method will return an Object, 
hasPrevious() returns true if the previous() method will 
return an Object.

• Object previous() – Just as Iterator’s next() method 
returns the next element in the Collection, this method 
returns the previous element in the Collection. Calls to 
previous() and next() can be made in an intermingled 
fashion.

• void remove() – Eliminates the element returned from 
next() or previous().

The Set Interface
 In mathematics, a set is a collection of elements, all of 
which are unique. Java’s Set interface implements the Collec-
tion interface and doesn’t add any methods. No entry in a Set 
can occur more than once. An Object’s equals() method is 
used when determining if an element is already in a Set. An 
element is considered in a Set if o1.equals(o2) returns true. 
 The java.util.HashSet and java.util.TreeSet classes 
implement the Set interface. The data structure housing 
the elements in a HashSet is a hash table. A hash table 
provides extremely efficient access to the elements in a 
HashSet (and a HashMap discussed below). A hash table 
generates a key for each stored element. Hash table data 
structures contain key/value pairs. The key is termed a 
hash code, which is used to access the desired element 
directly. Searching a hash table is very efficient, since, after 
the key is computed for the desired element, the element 
is directly accessed. All elements in a HashSet have their 
value set to null in their hash table internal to the HashSet. 
So accessing an element in a HashSet involves simply ac-
cessing the key or hash code. 
 A data structure imposing relations among elements 
producing a hierarchical structure with one element serv-
ing as a root is known as a tree. Elements in a tree can be 
unordered, indicating that there’s no distinction between 
any elements; or ordered, indicating the placement of the 
elements in the tree has meaning or order. Java’s TreeSet 
stores elements in a balanced tree meaning leaves in the 
tree are approximately the same distance from the root. 
This arrangement makes accessing and removing elements 
very efficient. Elements in a TreeSet are maintained in 
ascending sorted order. A TreeSet’s Iterator visits elements 
in ascending order.
 Assuming we have a Fraction class with properly defined 
equals() and compareTo() methods, the following code will 
place six Fraction objects in a TreeSet. Duplicate Fraction 
objects won’t be added. The while loop will iterate through 
the TreeSet presenting the Fraction objects in ascending 
order:

TreeSet treeSet = new TreeSet();

treeSet.add(f1);

treeSet.add(f2);

treeSet.add(f3);

treeSet.add(f4);

treeSet.add(f5);

treeSet.add(f6);

Iterator iterator = treeSet.iterator();

while (iterator.hasNext()) {

  // lists unique Fractions in ascending order 

}

Feature

Using JCF effectively can make the difference between  
superior-performing software modules that are easy to build and 

maintain and those that have performance problems and  
are difficult to build and modify”

“
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 Placing these Fraction objects in a HashSet looks syntactically 
similar but won’t present the Fraction objects in order. This code 
will determine if a Fraction object exists in the HashSet:

HashSet hashSet = new HashSet();

hashSet.add(f1);

hashSet.add(f2);

hashSet.add(f3);

hashSet.add(f4);

hashSet.add(f5);

hashSet.add(f6);

if (hashSet.contains(f2)) {

  // Fraction equal to f2 is in hashSet

}

The List Interface
 Lists are flexible data structures that shrink and grow as ele-
ments are inserted and deleted. Elements in list data structures 
can be accessed, deleted, or inserted at any position. Java’s List 
interface permits duplicates and maintains insertion order. 
Generally speaking, there are two methods of representing a list 
data structure as an abstract data type, an array and a linked list. 
The java.util.ArrayList and java.util.LinkList classes implement 
the List interface as an array and linked list, respectively. The 
LinkedList class should be used when elements will be fre-
quently inserted and deleted. The ArrayList class should be used 
when elements are arbitrarily accessed frequently. In JDK 1.2 the 

java.util.Vector class has been retrofitted to implement the List 
interface.
 An ArrayList can be used to store all Fraction objects, 
including duplicate Fraction objects. This is the preferred col-
lection to use if arbitrary access is common and insertions and 
deletions are infrequent:

ArrayList arrayList = new ArrayList();

arrayList.add(f1);

arrayList.add(f2);

arrayList.add(f3);

arrayList.add(f4);

arrayList.add(f5);

arrayList.add(f6);

Iterator aiterator = arrayList.iterator();

while (aiterator.hasNext()) {

  // lists all 6 objects in no order—even duplicate objects

}

 A LinkedList will also store duplicate objects. This is the 
preferred collection to use if insertions and deletions are 
common and searching is minimal. The sort() method from 
the Collections interface can be used to sort any Collection as 
shown below:

LinkedList linkedList = new LinkedList();

linkedList.add(f1);
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linkedList.add(f2);

linkedList.add(f3);

linkedList.add(f4);

linkedList.add(f5);

linkedList.add(f6);

Collections.sort(linkedList);  // Fractionʼs compareTo() method 

used to sort objects

Iterator literator = linkedList.iterator();

while (literator.hasNext()) {

  // lists 6 objects in sorted order

}

The Map Interface
 Java arrays, ArrayLists, LinkedLists, and Vectors store 
elements based on an offset expressed as an integer key. 
Data structures known as maps (or map) associate ele-
ments of one type (called keys) to elements of another 
type (known as values). Java’s java.util.Map interface 
establishes an Object as a key. This facilitates associating  
an Object (serving as a key) with a value. For example, 
we can associate the String object “SUNW” with its share 
price of, say, 4. Many languages refer to maps as associa-
tive arrays.
 Classes implementing this interface commonly use 
these methods from the Map interface:
• void clear() – Removes all elements from the Map.
• boolean containsKey(Object) – Returns true if there  

is a key used by the Map equal to this Object. There 
will be one and only one key equal to an Object. 
Equality is determined by the Object’s equals()  
method.

• boolean containsValue(Object) – Returns true if there 
is a value used by the Map equal to this Object. There 
can be any number of values equal to an Object. 
Equality is determined by the Object’s equals()  
method.

• Set keySet() – Returns a Set of keys for this Map.
• Object get(Object) – Returns the value of the Object 

serving as a key. Equality is determined by the Object’s 
equals() method.

• Object put(Object k, Object v) – Maps a key (k) to a 
value (v). If a mapping exists for the key, the previ-
ous value is returned and replaced with the specified 
value.

 Since Maps aren’t Collections, they don’t contain itera-
tors. When it’s necessary to iterate through a Map, the 
keySet() method can be used to acquire the Set of keys 
in the Map. The Set of keys can then be iterated through, 
accessing each key/value mapping. 
 Two classes implement the Map interface, java.util.
TreeMap and java.util.HashMap. A class implementing 
the comparable interface can be stored in a TreeMap, 
since the TreeMap is sorted according to the keys. The 
HashMap doesn’t store keys in any order and so it’s the 
most efficient way of directly accessing via key Objects: 

HashMap hm = new HashMap();

hm.put("A", f1);

hm.put("B", f2);

hm.put("C", f1);

hm.put("A", f3);

hm.put("D", f4);

Set hmKeys = hm.keySet();

Iterator setiterator = hmKeys.iterator();

while (setiterator.hasNext()) {

  String key = setiterator.next().toString();

  Fraction value = (Fraction)hm.get(key);

  System.out.println(key + " " + value.toString());

}

 A TreeMap will store keys according to the key’s com-
pareTo() method. If implemented in the typical manner, 
keys are added in ascending order:

TreeMap tm = new TreeMap();

tm.put(“A”, f1);

tm.put(“B”, f2);

tm.put(“C”, f1);

tm.put(“A”, f3);

tm.put(“D”, f4);

Set tmKeys = tm.keySet();

Iterator setiterator = tmKeys.iterator();

while (setiterator.hasNext()) {

  String key = setiterator.next().toString();

  Fraction value = (Fraction)tm.get(key);

  System.out.println(key + “ “ + value.toString());

}

Summary
 The JCF offers the developer a powerful set of classes 
to manage data. One JCF class doesn’t do the job for all 
applications. Carefully selecting an appropriate JCF class 
makes all the difference between a well-performing, 
easy-to-maintain module and one that performs poorly 
and is difficult-to-maintain.   

Feature

JCF Classes Cheat Sheet

JCF Class Positioning Ordering Duplicates Sample Use

TreeSet  None  Ascending Not Allowed Keep unique list
        of words from a 
        document sorted

HashSet  None  None  Not Allowed Keeps a unique list  
        of words from a 
        document to be 
        referenced frequently

ArrayList  Numerical None  Allowed  Keeps an “in-memory”
        lookup table of 
        static data

LinkedList  Numerical Insertion Order Allowed   Keeps a list of words
        that change frequently

HashMap  Object as key None  Unique Keys Maps words to word
        frequency

TreeMap  Object as key Ascending Unique Keys Maps sorted words
        to word frequency 
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 The java.lang.Object class – from which all java classes are derived – contains the equals() and hashCode() methods. JCF classes use these methods to do sort-

ing and ordering. From Sun’s documentation of java.lang.Object, we see the following rules for overriding equals() and hashCode():

• When given null equals() must return false (o.equals(null) = false)

• equals() is symmetric (when o1.equals(o2)=true then o2.equals(o1) = true)

• An Object is always equal to itself (o.equals(o) = true)

• equals() is transitive (when o1.equals(o2)=true and o2.equals(o3)=true then o1.equals(o3) = true)

• When two Objects return the same value from hashCode(), they must return true from equals()

• hashCode() must return the same value when run on the same Object when executing a Java program

• equals() must consistently return the same value

 The equals() method for the Fraction class first checks that the Object passed in is not null and is a Fraction. Next, each Object’s numerators and denomina-

tors are compared for equality. Additional code is required if a subclass of Fraction is created:

public boolean equals(Object anotherFraction) {

  if (anotherFraction == null) return false;

  if (!(anotherFraction instanceof Fraction)) return false;

  return ((numerator == ((Fraction)anotherFraction).getNumerator()) &&

  (denominator == ((Fraction)anotherFraction).getDenominator()));

}

 The following hashCode() method returns an integer representation of the Object’s numerator and denominator by performing floating-point division of the 

numerator and denominator and multiplying the quotient by a large value:

public int hashCode() {

   return (int)(((double)numerator / denominator) * Integer.MAX_VALUE);

}

The Comparable Interface
 The java.lang.Comparable interface declares the compareTo() method. A collection uses an Object’s compareTo() method to determine an Object’s natural or-

dering. The compareTo() method returns an integer indicating whether the Object is equal to (value of 0 returned), greater than (value greater than 0 returned), 

or less than (value less than 0 returned) the Object passed in. The java.lang.ClassCastException is thrown if the Object passed in isn’t the expected type.

class Fraction implements Comparable {

private int numerator, denominator;

public Fraction() { numerator = 1; denominator = 1; }

public Fraction(int numerator, int denominator) { 

  this.numerator = numerator; this.denominator = denominator; 

}

public int getDenominator() { return denominator; }

public int getNumerator() { return numerator; }

public int hashCode() {

   return (int)(((double)numerator / denominator) * Integer.MAX_VALUE);

}

public int compareTo(Object anotherFraction) throws ClassCastException {

  if (!(anotherFraction instanceof Fraction)) {

    throw new ClassCastException(“Fraction expected”);

  }

  return numerator * ((Fraction)anotherFraction).getDenominator() - 

  denominator * ((Fraction)anotherFraction).getNumerator();

} 

public boolean equals(Object anotherFraction) {

  if (anotherFraction == null) return false;

  if (!(anotherFraction instanceof Fraction)) return false;

  return ((numerator == ((Fraction)anotherFraction).getNumerator()) &&

  (denominator == ((Fraction)anotherFraction).getDenominator()));

}

}

Overriding equals() and hashCode() and the Comparable Interface
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ooling is great — except it’s not 
very tunable, it’s hard to map 
end users back to connections 
in the pool, and if a connection 

ever becomes invalid inside the pool, 
expunging only that connection from 
the pool is nearly impossible; JDBC 4.0 
addresses all these drawbacks
 As a member of every previous JDBC 
Expert Group, it sometimes seems as 
if the specification process moves too 
slowly for the few features being added 
or it seems as if the new feature list is 
good, but “not good enough.” The JDBC 
4.0 specification fits neither of these 
perceptions.  The specification includes a 
lot of new features — too many, in fact, to 
describe in this article. As this article was 
written a few months before the publica-
tion of the public draft of the JDBC 4.0 
specification, it’s possible that some fea-
tures, features even more significant than 
those described here, might make it into 
the preview release. Most developers will 
be pleasantly surprised at the enhance-
ment list, which includes everything from 
performance-tuning options to support 
for extended-level database features. 
Here we’ll describes in detail some of the 
new features that are available in JDBC 
4.0, along with the reasons why those 
features are important.
 The JDBC 4.0 specification is now in 
public review and will ship as part of J2SE 
6.0 sometime in 2006. The key goals of 
the JDBC Expert Group were to align with 
the most important features of the SQL 
2003 specification, provide constructs 
that help improve developer productivity 

(sometimes called Ease of Development 
or EOD features), fine tune pooling con-
structs, and improve scalability. Unlike 
the JDBC 3.0 specification, there are 
some major new additions in the JDBC 
4.0 spec, such as XML support. Overall, 
it’s not just a collection of bug fixes to the 
JDBC 3.0 specification; JDBC 4.0 is clearly 
a significant advance of the standard.

XML Support
 One of the most useful new features 
in JDBC 4.0 is support for the SQL 2003 
XML data type. That is, the JDBC spec 
has been expanded to support XML data 
types in the database, Java XML bindings, 
and SQL/XML extensions to the SQL 
grammar. Although many databases sup-
port XML data types today, applications 
must use either JDBC driver extensions 
to transfer data to or from the database 
or use the Clob interface, which is limited 
in nature to a string representation of the 
XML.
 A new SQL data type, SQLXML, is part 
of the specification. Applications can use 
getTypeInfo() to determine if their data-
base supports a native XML data type. 
For example, getTypeInfo() against a SQL 
Server 2000 instance doesn’t return a 
result row corresponding to the SQLXML 
data type, indicating that there’s no na-
tive XML data type available for that par-
ticular database backend. By contrast, 
getTypeInfo() against a SQL Server 2005 
instance returns a result row, indicating 
that an XML data type is available. It also 
returns information indicating that the 
native type name is “XML.” From this 

information, applications can create 
tables that contain columns of the XML 
data type.
 So applications can populate data in 
XML columns and retrieve data from 
those columns, JDBC has been expanded 
to include native Java bindings for XML. 
Initially, the Expert Group looked at 
adding all types of XML bindings, such 
as text, JAXP, DOM, JDOM, SAX, stream, 
and StAX. In the end, allowing so many 
different bindings had too many draw-
backs. The Expert Group decided to allow 
bindings for Java strings, Java character 
streams, and StAX. 

 If an application needs to process 
data inside DOM or SAX, for example, 
it’s a straightforward exercise to convert 
that data from a StAX stream to those 
representations.
 To create a Java construct that can be 
used to process XML data, an application 
can create a SQLXML object off of the 
Connection object using the createSQLX-
ML() method. The object that’s created 
doesn’t contain any data initially. Data 
can be added to the object by calling 
setString() or associating an XML stream 
using createXMLStreamWriter() with the 
object. The following code illustrates how 
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an application can use these techniques to insert a row contain-
ing XML data into a table.

 
 
 
 
 
 
 
 
 
 
 
 
 

 Similarly, applications can retrieve a string representation 
of the XML using the getString() method of the object or by 
associating an XML stream using createXMLStreamReader(). 
The following code illustrates how an application can SE-
LECT a column of the SQLXML data type, create a SQLXML 
Java binding using getSQLXML() on the result set, and read 
the value into the new object using a StAX representation via 
createXMLStreamReader(). 

 
 
 
 
 

 SQL 2003 also includes extensions to the SELECT syntax 
that lets you construct XML results from tabular columns. 
The following code shows how to create a SELECT statement 
that produces a result set containing two columns: a CustId 
result column of type integer and a CustInfo column of type 
SQLXML. 

 
 
 
 
 
 
 
 
 

 The SELECT statement uses the new SQL/XML exten-
sion XMLELEMENT to process multiple base columns 
into a single XML result column. JDBC 4.0 has also been 
expanded to support using database metadata methods 
to determine which SQL/XML constructs are supported 
on the connection. Applications can then execute any 
supported SELECT statement with SQL/XML extensions 
to produce SQLXML result columns that can be processed 
using the new XML Java bindings.

Connection and Statement Pooling Enhancements
 Most deployed JDBC applications use connection pooling, 
statement pooling, or a combination to obtain better ap-
plication performance. Pooling is great — except it’s not very 
tunable, it’s hard to map end users back to connections in 
the pool, and if a connection ever becomes invalid inside the 
pool, expunging only that connection from the pool is nearly 
impossible. JDBC 4.0 addresses all these drawbacks.
 Currently, prepared statement pooling is very atomic — ei-
ther statement pooling is on or it’s off. This kind of operation 
doesn’t fit the programming model many applications use. 
In common deployments, it’s likely that an application will 
have a certain set of SQL statements that are re-executed 
multiple times and a few SQL statements that might only 
be executed once or twice during the life of the application. 
Unfortunately, existing statement pooling implementations 
give no weight to a SQL statement executed 100 times versus 
one that’s executed only twice. Again, either a statement goes 
into the pool, potentially causing another statement to be 
removed from the pool, or there’s no pool. JDBC 4.0 provides 
a more granular level of statement pooling by letting ap-
plications hint to the pool manager about whether a SQL 
statement should be pooled.
 The preparedStatement interface has been expanded by 
the addition of two new methods: isPoolable() and set-
Poolable(). The isPoolable() method returns a Boolean flag 
that denotes whether the SQL statement identified on the 
preparedStatement object should be pooled (by default, a 
statement is poolable when it’s created). Applications can 
specifically request that a statement not be pooled by calling 
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setPoolable(false). Using these con-
structs, application designers gain more 
control over the performance aspects 
of their applications. Queries that are 
reused are pooled and provide optimal 
performance, and queries that are used 
infrequently don’t affect the pool.
 Connection pooling is a mature 
feature available in all J2EE application 
servers and is used in many standalone 
Java applications. One might think 
that a technology that’s been available 
for so long would have all the kinks 
worked out. JDBC 4.0 addresses some 
major concerns of connection pooling 
and discussions are already underway 
on connection pooling enhancements 
for the JDBC specification post-4.0.
 Today, when the response time of 
your database queries is ridiculously 
slow because your application server 
is out of CPU cycles, your database ap-
pears to be “hung,” or you try to moni-
tor the status of your applications only 
to see that “some JDBC connection” is 
using all the CPU, the facilities avail-
able to help you find the culprit aren’t 
very good. Once a JDBC connection is 
established, the tracking mechanism 
between that physical connection and 

an application’s use of the logical con-
nection is lost. The connection pool 
manager assigns physical connections 
in the pool to any application that 
meets authentication requirements; 
the pool manager doesn’t keep any 
statistics on the application requesting 
a connection, and the connection itself 
is a black box to the application. In 
other words, if you are using a monitor-
ing tool and see that a JDBC connec-
tion is “bogging down the system,” it’s 
impossible to track down which JDBC 
application is actually invoking the 
driver.
 To solve this problem, JDBC 4.0 has 
added setClientInfo() and getClientIn-
fo() to the Connection interface. After 
connecting, an application can call set-
ClientInfo() to associate client-specific 
information to the JDBC connection 
object, such as application name, site 

name, and department name for the 
JDBC connection. Monitoring tools can 
then retrieve this information to help 
pinpoint where the problem is.
 Large-scale deployments often 
face another problem when a pool 
is populated with a large number 
of connections. How does the pool 
manager detect when a connection 
has become invalid? Today, there’s no 
facility inside a JDBC driver to check 
and see if a connection is still valid. 
The Connection.isClosed() method is 
sometimes mistakenly thought to do 
this, but the intent of isClosed() is to 
check and see if a connection is open 
or closed, not whether the connec-
tion is still usable. If a connection pool 
manager decides that a connection is 
invalid or is suspect (through whatever 
proprietary means is available), the 
most common technique used is for 
the pool manager to terminate all the 
connections in the pool and re-initial-
ize it. This is a very drastic approach 
to take and is extremely expensive in 
terms of performance. A new method 
on the Connection interface, isValid(), 
has been added so pool managers can 
specifically request the driver if a con-

nection is still usable. If a connection is 
invalid, the pool manager can discard 
only the marred connection and not 
the contents of the entire pool.

SQLException Improvements
 JDBC 4.0 is meant to make it easier 
for developers to write JDBC applica-
tions. There are too many changes to 
the specification to describe all of the 
“ease of development” features here; 
however, one of the features we’ll talk 
about is handling SQLExceptions. Ap-
plications can call getSQLState() when 
a SQLException happens to get the 
details about the cause of the error. The 
problem developers face is that there 
are many different SQLStates that can 
be returned. Programmatically figuring 
out what higher-level reason caused the 
error is straightforward, but time-con-
suming, error-prone, and monotonous.

 JDBC 4.0 expands the java.sql.pack-
age’s exception hierarchy by providing 
two distinct subclasses that indicate 
whether exceptions are transient (and 
might succeed if retried) or aren’t 
transient (and won’t succeed if retried). 
These subclasses are: SQLNonTransien-
tException and SQLTransientException. 
SQLNonTransientExceptions are sub-
classed further into five distinct cases: 
SQLSyntaxErrorException, SQLInvalid-
AuthorizationSpecException, SQLInteg-
rityConstraintViolationException, 
SQLDataException, and SQLNonTran-
sientConnectionException. SQLTransi-
entExceptions are subclassed into three 
distinct cases: SQLTimeoutException, 
SQLTransactionRollbackException, and 
SQLTransientConnectionException.
 The idea behind this change in the 
specification is that applications might 
only be concerned with whether this er-
ror is “expected” or not. If it’s not expect-
ed, the operation can just be retried and 
may well succeed. In this case, there’s no 
checking 30 different SQLStates to see if 
the statement should be re-executed. An 
application just checks to see if the SQL-
Exception was a SQLTransientException 
and can then be retried.

 If an application needed to determine 
whether the error was a “programming 
error,” such as an invalid data conver-
sion, it could check the SQLException to 
see if it was an SQLDataException. Pro-
gramming a single check is much easier 
than checking 12 different SQLStates.

Other New Features
 We can only touch on a few of the 
many enhancements for JDBC 4.0 here. 
It includes support for a new ROWID 
data type, bindings for the National 
Character Set, improved management 
of Clob and Blob objects, an improved 
mechanism for installing and recogniz-
ing JDBC drivers on a system, new an-
notations and interfaces, and extensive 
JDBC specification clarifications. Please 
take a look at the JDBC 4.0 (JSR-221) 
details on jcp.org and provide feedback 
that’s relevant to your JDBC use.   

Specifications

Connection pooling is a mature feature available in all
J2EE application servers and is used in many standalone Java applications”“
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everal years ago I was thinking 
about buying a small gas station 
in my local town. I went to my 
friend Gregory Z., a successful 

businessman in this field, and asked 
him, “How do I start a gasoline busi-
ness?” He gave me simple but wise 
advice: “You know nothing about gas, 
but know a lot about computers. Keep 
doing what you’re doing. Just be a little 
better than others”.  
 I’m trying to follow his advice but I 
keep thinking how would I apply my 
software skills had I bought such a 
business. So here I am again asking for 
your help, advice, and experience: let’s 
automate my virtual gas station. 

The Setup
 I’ve borrowed the money from a bank 
and now I have:
• A four-car gas station 
• A small convenience store (coffee, 

cigarettes, milk, newspapers)
• A repair shop that changes oil, brake 

pads, and tires
• Six employees: one American, two 

from India, one from Russia, and two 
from Pakistan; one employee speaks 
English, and the others speak well in 
their native languages. I think they 
have work permits.

• Three decent Wintel computers 
• $1,000 USD software budget

Service-Oriented Architecture
 The only difference between my gas 
station and Wal-Mart is that they have 
more suppliers, sell more products, and 
have more customers. But I’m facing 
similar challenges: I need to deal with 
various suppliers of gas, food prod-
ucts, and car parts. I also need to have 
accounting and payroll systems. That’s 
why I’m planning to architect a system 
that has different services communicat-
ing with each other. I need a service-ori-
ented architecture (SOA). 
 In a perfect world, all service provid-
ers use the same protocol, which is as 
challenging as having all my employ-
ees use only the English language. My 

employees are trying hard, because for 
them it’s a matter of surviving. Ini-
tially they are exposing just a minimal 
number of public services like fillItUp, 
getCash, processPlastic, marlboro-
LightsPlease, oilChange, and takeTip. 
Smarter employees quickly add more 
services to their vocabulary to become 
more competitive. Each of these coarse-
grained services may consist of several 
smaller steps, but consumers don’t need 
to know about them. 

Service Coupling
 When the guy who sold me the busi-
ness gave me a pile of different forms to 
use with suppliers, I thought to myself, 
“Tight coupling in action.” I need to 
know where these suppliers are located, 
their services, and how to request 
them. If a particular vendor changes 
its request form (the protocol), I’ll need 
to get a new one, otherwise I may lose 
this service. I’d rather be sending a 
message to some destination saying, 
“Yakov needs 1,000 gallons of 93-octane 
gasoline.” Expected response: several 
price quotes from different vendors. 
This would be an example of decoupled 
services. I don’t know who they are and 
they don’t know who I am, but we’ve 
dynamically discovered each other. I’ve 
heard that Jini could help me with this. 
Is this right? Anyway, in a loosely coupled 
system a service requestor needs to 
know the name of the service, what data 
to provide, and what to expect back, 
but it should be easy to switch from one 
provider to another.

Messaging and Transport
 One of the best ways to request and 
receive services is by using asynchro-
nous messaging. JMS is an excellent 
API, but you still need a transport to 
deliver your messages between the 
services, for example, message-oriented 
middleware (MOM). IBM and Tibco 
offer great MOM products, but I’d need 
to sell my gas station and get another 
loan just to pay for it. No, I need to find 
something for free. 

Web Services 
 Web services seems to be a decent way 
to arrange my interaction with external 
suppliers using a free Internet-HTTP-
WSDL-UDDI-SOAP combo. If my exter-
nal vendors will start publishing their 
gasoline-tires-milk quotes, I’ll write a 
program that will automatically be look-
ing for the best deal in my neighborhood. 
Can Eclipse IDE help me with automatic 
generation of all supporting files for Web 
services?

OOP Plus AOP
 It goes without saying that I’m thinking 
object (thank you, Bruce). When I close 
my eyes, I clearly see the classes Product, 
Order, and Customer…but after reading 
about aspect-oriented programming 
(AOP) these objects become blurry. But 
AOP is a way to go and I’ll dig more in this 
direction.

Storing My Data
 I need a free DBMS. It doesn’t have to 
be fancy and implement sophisticated 
SQL constructs. Inner and outer joins 
plus indexing will do. Coding business 
logic in stored procedures is not in fash-
ion these days. Hibernate looks nice for 
object-relational mapping. Is this my best 
option?

Front End
 For thin Web clients I’m planning to 
learn AJAX. If Google did it, so can I. How 
about rich clients? Swing is not there yet; 
SWT looks better; .NET is the best but 
isn’t free. Should I spend my money on 
VB.NET? But I don’t know VB! Let me ask 
my Russian employee Alex if he knows it. 
He looks like a PhD (does he really have a 
work permit?).

Help
 I’d love to hear your input to this new 
column. You don’t need to write any code, 
but rather suggest some affordable tools 
and architectural solutions for my small 
business. Just provide your feedback to 
the online version of this article at http://
jdj.sys-con.com/read/108260.htm.   

Yakov’s Gas Station

by Yakov Fain
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ondon, the capital of my home 
country England, has a beautiful 
gothic style lifting bridge built 
by the Victorians in 1894 that 

magnificently spans the river Thames. 
It allows tall ships to access the river 
upstream by lifting its center sections, 
which for the first 82 years of its life 
was powered by huge steam engines.  
 Steam has since given way to 
electricity and in 1998 a $3M over-
haul was done to upgrade the kit and 
make it ready for the 21st century. On 
June 3, 2005, however, everything 
did not go according to plan and the 
bridge was stuck open. For 10 hours it 
remained jammed open while police 
diverted angry motorists to alternative 
crossings and the engineers worked 
against the clock to figure out what 
had cause the historic monument to 
malfunction. The reason given when 
she finally came down was that a 
software error had caused the problem 
http://news.bbc.co.uk/1/hi/england/
london/4605743.stm. This problem is 
not an isolated one and was the fourth 
to occur in three months.
 Two thousand years ago the Ro-
mans employed an interesting motiva-
tional technique: once engineers had 
finished building a bridge they had to 
stand under it while the first legion of 
soldiers marched across. I wonder if 
the Tower Bridge IT manager wished 
he’d have done similarly with his pro-
grammers when he got hauled before 
his superiors to answer why one of 
the main thoroughfares from South to 
North London was out of action.
 One of my very first IT managers 
used to ban us from using the word 
“bug” and had us the noun “defect” 
instead. His wisdom was that the word 
“bug” was used by a programmer as a 
way of shirking responsibility, that the 
problem was of his or her own making 
and poor workmanship had caused 
it to occur. The origin of the term is 
reputed to have arisen from a moth 
found between the relay terminals of a 
calculating machine; it’s sobering that 

despite all of the advances in software 
engineering that have occurred since, 
problems still occur and, worse than 
that, are expected and even planned 
for.
 Bugs are expensive to fix, and in 
Keynesian Economics the value of 
anything is determined as being the 
cost of the alternative. What is the cost 
of errors in code?
 In 1996 the European Space Agency 
rocket Ariane 5 exploded 40 seconds 
after launch at a cost of $7B due to a 
straightforward software defect. A data 
conversion from 64-bit floating point 
to 16-bit integer threw an exception 
when the floating point became too 
large.  

 

The Mars Climate Orbiter in 1998 was 
destroyed when instead of entering 
the atmosphere at 90 miles above the 
surface, it dropped in at around 40 
and subsequently burned up. The rea-
son was that some data on the ground 
was calculated in imperial pounds and 
reported to the navigation team who 
thought it was metric newtons.
 More recently on January 21, 2004, 
the NASA Mars Spirit Rover on Mars 
stopped communicating with Earth. 
The problem was the file management 
software that wrote to the rover’s flash 
memory was unable to deal with the 
volume of data that was occurring at 
the time and threw an exception fault 
that crippled the whole unit. Fortu-
nately this was corrected, although 
by a wing and a prayer – the fix would 
use the rover’s RAM instead of the 
flash memory, delete a set of in-flight 
data files no longer needed to reclaim 
space, reformat the memory and, after 

three weeks, the Spirit was up and 
running again.
 Crashing rockets is a very visible 
and costly failure, but it doesn’t have 
to be such a stellar failure when ship-
ping defective code. Is there any such 
thing as an inexpensive bug, given 
that any defective piece of software 
represents bad function?
 The problem with defects is that 
while they occur, the cost of finding 
and preventing them has a diminish-
ing return, so the approach often 
taken is that once no more serious 
defects can be found in a test pass, all 
that remains must be minor and the 
programming is complete. The whole 
act of testing is an odd part of the soft-
ware engineering process, because the 
expectation is that bugs will be found 
and then fixed before the next round 
of testing occurs. Edsger Dijkstra, one 
of the grandfathers of modern com-
puting, once wrote: “Testing can only 
prove the presence of bugs, not their 
absence.”
 Testing therefore is not the verifi-
cation that a program works, but a 
search for whatever bugs can be found 
within the time and scope constraints 
of its execution. In an odd way the 
whole process of testing sort of vindi-
cates the fact that programming cre-
ates malfunctioning code that needs 
checking and rechecking before it can 
be shipped.
 What troubles me is that we, as soft-
ware engineers, aren’t doing enough to 
really create error-free software. Does 
software have to be buggy because of 
its size and complexity, or do we use 
that as an excuse to throw more code 
at an application when we know its 
existing code base is flawed? Why is a 
successful test pass measured as one 
that finds lots of bugs, and not one 
that gives the program a clean bill of 
health? Another of Edsger’s words of 
wisdom summarize eloquently; “If 
debugging is the process of removing 
bugs, then programming must be the 
process of putting them in.”   
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 The portlet specifi cation defi nes a standard infrastructure 

for Web portals in J2EE. While this infrastructure helps reduce 

proprietary code in HTML applications, it poses a challenge 

in Rich-Internet Applications (RIA) that have a hard time 

managing the state of their user interface appropriately. 

An effi cient solution rests with RIA approaches that are based 

on the half-object + protocol design pattern, a pattern that 

maintains the state of the user interface (UI) on the server side, 

a crucial enabler for rich-client portlets.

ortlets as defined by the Java Specification 
Request ( JSR) 168 are an emerging standard in 
developing Web portals. They allow aggregat-
ing content, server-side Java applications, and 
SOAP-based Web Services in a coherent browser 

front-end that can be configured flexibly. 

The Portlet Switching Issue
 Unfortunately, this new standard has a shortcoming: 
it’s incompatible with most rich- client technologies. The 
problem is that portlets must maintain the state of their 
UI when the user switches back and forth between them. 
Typical rich-client technologies can’t cater to this need, 
because an active page’s UI will be discarded whenever 
a new browser page is loaded. So the state of a portlet’s 
UI is lost when the user switches to another portlet, and 
can’t be restored when the user returns.

 Tackling this issue requires that the UI’s state be 
saved when a portlet is switched. Doing this is difficult 
and expensive for technologies that execute their entire 
presentation layer on the client. Since there’s no gener-
ally available option to save the browser state on a client, 
the state has to be saved back to the server and restored 
from there. Doing this is both ineffective and complex 
(see Figure 1).

Server-Side Proxy Solution
 A solution to this problem is to choose a server-side 
UI model from the outset. Some Java-based RIA prod-
ucts follow this approach. These products offer a ser-
ver-side proxy library that applies the half-object + 
protocol design pattern to the client-side UI widgets, 
as described in the article Server-Side Swing for Rich 
Internet Applications.
 This server-side proxy approach fits well into the 
portlet infrastructure for the following reasons:
• Architecture: The architecture is the same as for 

HTML applications. The split between client and 
server is located in the presentation layer (see Figure 
2). There is no application-specific code on the client 
that has to be saved and restored when portlets are 
switched.

• Programming model: The programming model 
is server-side, as with HTML applications. This 
means that the APIs for data exchange between 
portlets are easily accessible, so rich-client portlets 
can share business logic as well as data with HTML 
portlets.

• Runtime model: At runtime the UI is rendered by 
a presentation engine that’s independent of an 
individual application, exactly like a browser. In a 
portlet context, this engine executes as an applet in 
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the browser (in other contexts, it can also execute in 
a standalone JRE). It will typically be cached by the 
browser and doesn’t have to be loaded from the server 
when a portlet is started or re-activated.

• Built-in synchronization: The core of the half-object 
+ protocol design pattern is the transparent and opti-
mized synchronization of state between the peer 
objects across two address spaces. This means that the 
logic to synchronize the client-side UI widgets and their 
server-side peer objects comes with the base library. 
And it’s typically optimized for minimal network traffic, 
transferring only the visible parts of a UI to the client, 
compressing data, etc. As a consequence, saving and 
restoring the client-side representation of the UI – as 
required when portlets are switched – is a task that can 
be executed efficiently and without a lot of additional 
and complex code.

 Given this proxy approach, the portlet switching issue 
can be resolved easily and in a way that performs effi-
ciently. The base library already takes care of synchroniz-
ing the client-side UI with the corresponding server-side 
model at runtime. When a portlet is left, the UI can be 
discarded because the server-side session maintains its 
state. When the same portlet is re-activated, all that’s re-

quired is to re-start the applet, re-connect to the session, 
and retrieve and display the visible parts of the UI (see 
Figure 3).
 Some of the products mentioned can execute this sce-
nario. Typically, it’s done with pause and resume methods, 
where the former does some cleanup that lets the UI be 
scrapped, and the latter restores the UI from the server. 
 Note that pause and resume are attractive for other 
scenarios as well, for example in situations where users 
want to switch their working place, or recover from a cli-
ent crash. For this reason, pause and resume are ideally 
externalized in an API.
 Moreover, the portlet integration can be wrapped in 
a configuration option, so that any application can be 
deployed as a servlet, EJB, or portlet without changing 
the application code.
 Summing up: portlets are an attractive standard for de-
veloping Web portals. Delivering rich-client applications 
as portlets is a major challenge, except for approaches 
that rely on the half-object + protocol design pattern. 
Applied properly, this pattern enables portlet integration 
of Rich-Internet Applications (RIA) merely as a matter of 
the deployment configuration.   
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 Figure 1 Saving and restoring the UI state when the entire presentation layer executes on the client
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enabled by the server-side proxy solution

Presentation Engine

Business Logic

Client
Server

Show

Presentation State
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 Since we don’t want to create charts 
with hard-coded data, go to the tab 
CodeView, press the Options button, and 
select the model “Imported File” (for da-
tabases you’d select the model “Database 
Query”). The Designer immediately gen-
erates the JSP code as shown in Listing 1.
 Please note that the line myChart.
linkTo() points at my sales_data file as 
the data source.
 You can immediately see how the 
chart will look in your Web browser. 
Let’s launch the embedded server: select 
the Console tab at the bottom of the 
Designer’s screen and press the Start but-
ton and wait a second for the message 
“Server Started on port 8802.” To see your 
Sales chart just open your Web browser 
and enter the following URL: http://loc-
alhost:8802 as in Figure 3. 
 The next code snippet shows how you 
can get the data from a database using 
the JDBC-ODBC bridge: 

    Class.forName(“sun.jdbc.odbc.

JdbcOdbcDriver”);

    Connection dbConn = DriverManager.

getConnection(“jdbc:odbc:...”,

                                    

    “admin” , “User Password”);

    myChart.linkTo(dbConn,”select 

ProductName, Sales from Sales”,false, 

false);

 Note the links at the bottom of the 
screen in Figure 3. You’ve guessed it 
right! For example, press the PDF link, 
and see your chart in Adobe Acrobat 
Reader if you have it installed.

Flash and SVG-Animated Charts
 Some of the chart formats can be 
animated. To animate our sales chart 
using the Flash file format just select 
the SWF or SVG link while watching the 
chart in the embedded HTTP server (or 
set the chart type to SWF or SVG). You’ll 
see how the bars start growing one af-
ter another. You can change their order 
of appearance by setting the Morph-
ing attributes of your chart elements 
in the Designer. The charts can grow 
vertically or horizontally, you can add a 
blurring effect, and set the length and 
quality of your movie by playing with 
the framesCount and framesPerSecond 
properties. You can animate the entire 
chart or by row or by column. You can 
control the time of the animation, 
pauses between fazes, etc. If you want 
to get a “wow” from your users, add the 
animation to your charts.

Deploying the Sales Chart  
Under Tomcat
 Just follow the simple steps below 
to deploy our chart under Tomcat (the 
process is literally the same in any 
J2EE-compliant servlet container):
1. Copy ws50.jar into the WEB-INF\lib 

directory to make WebCharts3D-sup-
porting classes available to Tomcat.

2. Create the file getImage.jsp in the 
root directory of the Web server. 
This file is used internally to retrieve 
the generated image temporar-
ily stored on the server. Go to 
Designer’s File | Setup menu, select 
the Server tab and enter the applica-
tion home directory, which in the 
case of a default Tomcat installa-

 Figure 2 A sample 3D chart

 Figure 3 The Sales 3D chart produced by the embedded Web server
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ou can create a sophisticated 
application that implements 
complex algorithms, but in 
many cases you sell its GUI part 

to your users. The presentation layer 
of plain vanilla HTML/JSP-based Web 
applications is usually pretty basic 
unless you use specialized software. 
Today we are testing the charting 
engine WebCharts3D 5.0 from Green-
Point. 
 Let me introduce myself: I am a Java 
developer with basic JSP skills and a 
stopwatch on my desk. My task is to 
show you how you can create a Web 
page in less than 20 minutes that re-
trieves the sales data from an external 
data source and displays them as a 
chart using WebCharts3D. 
 To set the scene, I downloaded and 
installed the beta version of the Tom-
cat 5.5 servlet container from Apache 
(http://jakarta.apache.org/tomcat/). 
Actually, WebCharts3D comes with 
an embedded Web server that can be 
used for test purposes, but I decided 
to use a commercial-grade server. I’ve 
also created a plain comma-delimited 
sales_data file with the annual sales 
data in a cross-tab form:

John  2002 7171.30
Alex  2002 5921.00
Mary  2002 6273.00
Sam  2002 5092.00
John  2003 2980.30
Alex  2003 3928.00
Mary  2003 8905.00
Sam  2003 3093.90
John  2004 5095.30

Alex  2004 2000.00
Mary  2004 2870.00
Sam  2004 4900.90 

 I spent the next five minutes down-
loading and installing WebCharts3D 
5.0 from www.gpoint.com. 
 Start WebCharts3D, and you’ll 
see its Designer screen with a large 
variety of charts to choose from (some 
of them are shown in Figure 1). You 
can select one of the following: bar, 
pie, radar, dial, statistical, and Gantt 
charts.

Designing a Chart
 Every chart consists of two parts: 
a style and a model (remember the 
MVC paradigm?). Internally, both 

style and model are generated in XML 
format. 
 For this demo I’ve selected one of 
the flavors of a 3D bar chart (it’s the 
third icon in the first row in Figure 1). 
This opened the screen shown in Fig-
ure 2. On the right side you can modify 
multiple properties of the chart start-
ing with colors to event processing.
 To populate the chart with the data 
from our sales file just go to the XML 
Model tab, check the Crosstab box, 
press the button “Import From File” 
and select our sales_data file. You’ll 
see the table with our data and XML 
with hard-code sales values. Switch 
to the tab Design again to make sure 
that the chart is populated with our 
data.
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 Figure 1  WebChart3D chart gallery
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select the model “Imported File” (for da-
tabases you’d select the model “Database 
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erates the JSP code as shown in Listing 1.
 Please note that the line myChart.
linkTo() points at my sales_data file as 
the data source.
 You can immediately see how the 
chart will look in your Web browser. 
Let’s launch the embedded server: select 
the Console tab at the bottom of the 
Designer’s screen and press the Start but-
ton and wait a second for the message 
“Server Started on port 8802.” To see your 
Sales chart just open your Web browser 
and enter the following URL: http://loc-
alhost:8802 as in Figure 3. 
 The next code snippet shows how you 
can get the data from a database using 
the JDBC-ODBC bridge: 

    Class.forName(“sun.jdbc.odbc.
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getConnection(“jdbc:odbc:...”,
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    myChart.linkTo(dbConn,”select 

ProductName, Sales from Sales”,false, 

false);

 Note the links at the bottom of the 
screen in Figure 3. You’ve guessed it 
right! For example, press the PDF link, 
and see your chart in Adobe Acrobat 
Reader if you have it installed.
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using the Flash file format just select 
the SWF or SVG link while watching the 
chart in the embedded HTTP server (or 
set the chart type to SWF or SVG). You’ll 
see how the bars start growing one af-
ter another. You can change their order 
of appearance by setting the Morph-
ing attributes of your chart elements 
in the Designer. The charts can grow 
vertically or horizontally, you can add a 
blurring effect, and set the length and 
quality of your movie by playing with 
the framesCount and framesPerSecond 
properties. You can animate the entire 
chart or by row or by column. You can 
control the time of the animation, 
pauses between fazes, etc. If you want 
to get a “wow” from your users, add the 
animation to your charts.

Deploying the Sales Chart  
Under Tomcat
 Just follow the simple steps below 
to deploy our chart under Tomcat (the 
process is literally the same in any 
J2EE-compliant servlet container):
1. Copy ws50.jar into the WEB-INF\lib 

directory to make WebCharts3D-sup-
porting classes available to Tomcat.

2. Create the file getImage.jsp in the 
root directory of the Web server. 
This file is used internally to retrieve 
the generated image temporar-
ily stored on the server. Go to 
Designer’s File | Setup menu, select 
the Server tab and enter the applica-
tion home directory, which in the 
case of a default Tomcat installa-
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loading and installing WebCharts3D 
5.0 from www.gpoint.com. 
 Start WebCharts3D, and you’ll 
see its Designer screen with a large 
variety of charts to choose from (some 
of them are shown in Figure 1). You 
can select one of the following: bar, 
pie, radar, dial, statistical, and Gantt 
charts.

Designing a Chart
 Every chart consists of two parts: 
a style and a model (remember the 
MVC paradigm?). Internally, both 

style and model are generated in XML 
format. 
 For this demo I’ve selected one of 
the flavors of a 3D bar chart (it’s the 
third icon in the first row in Figure 1). 
This opened the screen shown in Fig-
ure 2. On the right side you can modify 
multiple properties of the chart start-
ing with colors to event processing.
 To populate the chart with the data 
from our sales file just go to the XML 
Model tab, check the Crosstab box, 
press the button “Import From File” 
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tion is C:\Program Files\Apache 
Software Foundation\Tomcat 5.5\
webapps\ROOT

3. Restart Tomcat.
4. In the Designer’s CodeView tab 

press the Save button and save the 
generated code shown in Listing 1 
in Tomcat’s root directory as sales.
jsp. In the real world you’d copy 
and paste this code into one of 
your existing JSPs.

5. Point your browser at http://local-
host:8080/sales.jsp and you’ll see a 
screen as in Figure 4.

 The yellow box is a cool feature 
called annotation – not to be confused 
with Java 5.0 annotations – that shows 
the underlying data as you move a 
mouse pointer over the chart. If you 
know Swing, it’s similar to tooltips. 
Figure 4 shows the default annotation, 
but you can change the text the same 
way you’d change any other chart 
property.
 The Web page is ready and my  
stopwatch shows that the entire  
process including the WebCharts 
installation took about 20 minutes.  
Of course, I’ve only demonstrated 
a small part of the WebCharts3D 
functionality, but the result is pretty 
impressive.

Processing Chart Events 
 Let’s say you want to add a drill- 
down feature to your chart by  
opening a particular URL when the 
user clicks on the chart or one of its 
elements. In our sales example, it can 
be a separate JSP that shows some 
detailed information for each quarter. 
Just to prove that the chart can react 
to mouse clicks, open the Elements 
group in the Designer’s properties 
table and add the following line in the 
Actions field:

javascript:window.alert(ʻ$(colLabel) $(row-

Label) has been clickedʼ).

 Refresh the browser window and 
click on any element of the sales chart 
to see a pop-up window like “Sam 2002 
has been clicked.”

Other WebCharts3D Components  
and Features
• WebCharts3D comes with a JSF  

tag component that’s integrated  
in all major JSF-enabled IDEs 
such as Java Studio Creator and 
JDeveloper. This component  
supports action and action-
Listener properties. For example, 
you can program the onClick  
event and dynamically change  

the chart’s attributes such as 
dimensionality.

• When you create a chart in the 
Designer, it also generates the  
Java code that you can use to em-
bed the chart in a rich client in 
Swing or SWT. After instantiating  
the Java MXComponent class, you 
can add it to any Swing container 
and treat it like a regular Swing 
component. Documentation 
includes a full description of the 
MXComponent API.

• A beta version of WebCharts3D 
Eclipse plug-in will be available this 
summer.

 Overall, WebCharts3D is a mature 
product that’s available on various 
platforms, and exists in Java and .NET 
versions. Internally, WebCharts3D 
uses image-caching algorithms  
that result in delivering charts to 
clients at an impressive speed.  
Give your Web application a face- 
lift with WebCharts3D to make it a 
blockbuster.   

Labs

 Figure 4 The Sales 3D chart (The yellow box is an annotation)

Listing 1:  The JSP code generated by the 

WebCharts3D Designer
        
<%@ page import = “com.gp.api.jsp.

MxServerComponent” %>

<%@ page import = “com.gp.api.jsp.

MxChartDescription”%>

<%

    // This code can be embedded 

into any jsp page. See server sam-

ples section.

    MxServerComponent  svr = 

MxServerComponent.getDefaultInstanc

e(application);

    MxChartDescription myChart = 

svr.newImageSpec();

    myChart.width = 400  ;

    myChart.height= 300 ;

    myChart.type = “png”  ;

    myChart.style = “ <frameChart> 

<frame yDepth=\”3\”/> <yAxis scale-

Min=\”0\”/> <elements drawShadow=\

”true\”> <morph morph=\”Grow\”/> 

</elements> <paint isVertical=\

”true\” min=\”47\” max=\”83\”/> </

frameChart>” ;

    myChart.linkTo(“C:\\

sales_data”,ʼ,ʼ,ʼ\

0ʼ,true,false,false,null);

    out.write(svr.

getImageTag(myChart,”/getImage.

jsp?image=”));

%>
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ast month at the 2005 JavaOne 
Conference, members of the Java 
Community Process (JCP) pro-
gram got together with the other 

Java communities for our traditional 
annual Java Communities in Action 
event. We mixed, mingled, and celebrat-
ed our ongoing efforts to extend Java 
technology on all fronts. On behalf of 
the JCP Executive Committees I handed 
out awards for JCP program achieve-
ments over the past year. The Executive 
Committees (ECs) had selected the 
honorees, which were easier to pick out 
since last year’s migration to JCP ver-
sion 2.6 encouraged the Expert Groups 
to work more transparently.
 And the 2005 winners of the JCP An-
nual Awards are…

JCP Member of the Year
 The Apache Software Founda-
tion (ASF) was recognized as the JCP 
Member of the Year for having made the 
most significant positive impact on the 
community, in terms of leadership, in-
vestment in the community, and inno-
vation. The ASF is a membership-based, 
nonprofit corporation that provides 
organizational, legal, and financial sup-
port for a large number of Java-based, 
open source software projects such as 
Apache Tomcat, Apache Maven, and 
Apache Ant. From the beginning, the 
organization has been an active mem-
ber of the JCP program and the EC, and 
many Apache representatives work in 
the Expert Groups.
 Geir Magnusson Jr., the ASF’s rep-
resentative on the EC, accepted the 
award on behalf of the ASF. Earlier he 
had said, “We focused on bringing the 
principles and benefits of community-
based, collaborative open source to 
the JCP, helping put the ‘Community’ 
in Java Community Process.” The ASF 
was instrumental in bringing about the 
changes that allowed for open source 

Reference Implementations (RIs) and 
Technology Compatibility Kits (TCKs), 
as well as the creation of a scholarship 
program to provide free TCK licenses 
and support for qualified nonprofits, 
individuals, and scholars.

Most Outstanding Spec Lead for  
Java ME
 Ekaterina Chtcherbina and Eric 
Overtoom accepted the Most Outstand-
ing Spec Lead for Java Platform, Micro 
Edition (Java ME) award for their work 
as co-Spec Leads on Java Specification 
Request (JSR) 253 Mobile Telephony 
API (MTA). Eric is a distinguished mem-
ber of the technical staff at Motorola 
and a member of the Java–Linux soft-
ware platform architecture team for the 
mobile devices business. Ekaterina is 
a senior software architect at Siemens 
Corporate Technology. She learned  
effective spec leadership skills by 
observing her Siemens colleague and 
mentor, Jan Eichholz, while participat-
ing in his JSR 205 Wireless Messaging 
API 2.0 Expert Group. Eric began  
his involvement in the JCP program  
by co-leading JSR 253, drawing on  
his API development experience at  
Motorola. Ekaterina said earlier that 
with two Spec Leads working together, 
“the task of supporting effective com-
munication can be fulfilled with a 
doubled energy.”

Most Outstanding Spec Lead for  
Java SE/EE
 Bill Shannon accepted the award for 
Most Outstanding Spec Lead for Java 
SE/EE. Bill is a distinguished engineer 
at Sun Microsystems, where he is one of 
the architects of Java EE. He has led sev-
eral JSRs and is currently the Spec Lead 
for JSR 244 - Java EE 5, which aims to 
significantly improve ease of develop-
ment for Java EE developers, especially 
in the area of Web service applications. 

The demand for this version com-
pels Bill to keep the feature set tightly 
focused in order to ship before the end 
of 2005. Maintaining a schedule is tricky 
because at least six other JSRs directly 
support the goals of Java EE 5, so Bill 
keeps tabs on the progress of those 
JSRs. Bill has been with Sun since 1982 
and previously worked on the JavaMail 
API, HotJava Views product, the Solaris 
operating system, and all versions of 
SunOS.

Most Innovative JSR for Java ME
 JSR 271 Mobile Information Device 
Profile 3 (MIDP3) earned the Most In-
novative JSR for J2ME award. Spec Lead 
Jim Van Peursem of Motorola accepted 
the award. MIDP3 builds on the suc-
cess of MIDP2 by enhancing the profile 
with features that include over-the-air 
deliverable-shared libraries for MIDP. 
This enables a new market for MIDP 
middleware developers; the ability to 
run multiple concurrent MIDlet suites 
simultaneously within a single VM; and 
the ability to run MIDlets on CLDC, 
CDC, or OSGi environments. All of this 
is being added while maintaining the 
important goal of backward compatibil-
ity with MIDP2 content.

Most Innovative JSR for Java SE/EE
 JSR 175 - A Metadata Facility for 
the Java Programming Language was 
awarded Most Innovative JSR for 
Java SE/EE. Bill accepted the award 
on behalf of Sun Microsystems. This 
JSR enables a new declarative style of 
programming that will simplify many 
programming tasks by allowing classes, 
interfaces, fields, and methods to be 
marked as having particular attributes.
 The 2005 winners join the JCP Hall of 
Fame of previous years’ winners. Last 
year’s winners can be viewed at www.
jcp.org/en/press/news/2004JavaOne/
awards2004.   

JSR Watch

Onno Kluyt

JCP Recognizes the Best Member,  
Spec Leads, and Specifications
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