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This month WLDJ focuses on third-party
integration. We cover products that inte-
grate at different levels of the BEA e-

business platform, and have guest editorials from
vendors who have successfully partnered with
BEA to provide closely integrated solutions on top
of WebLogic Server. Speaking of partnering…I am
sorry for using the term “partner,” as I think it’s
overused. It seems like every technology company
in existence has at least one press release about a
partnership with another firm to “take advantage
of synergies,” or “to comarket products and serv-
ices that complement each other.”

Dictionary.com defines partnership as: 
n. noun 1.) a contract between two or more

persons who agree to pool talent and money and
share in profits and losses  2.) the members of a
business venture created by contract

In other words, a partnership is a relationship of
mutual benefit between two entities. What exactly
does it mean to successfully partner with BEA? I
think you know the benefits you receive –  increased
exposure, marketability, technical support on BEA
products, and discounts on education. However,
how does your company, a small software boutique
building deployment tools for WebLogic Server,
actually provide BEA with some benefit?

In actuality, if you were at BEA’s eWorld in
February you probably got a reality check. BEA is
benefiting greatly from its Star Partner program
and its continued interest in it is of great impor-
tance to not only its livelihood, but also the liveli-
hood of many software vendors in the J2EE space
today. A walk through the exhibit hall where hun-
dreds of vendors showcased their BEA-ready and
built-on-BEA products indicated that BEA is as
dependent on its partners as its partners are on it.

BEA’s Star Partner program focuses on a win-
win situation for both parties. The rise in part-

ner numbers is evidence enough of its success.
Numerous partners are available for both vertical
and horizontal markets to help customers build
custom applications more quickly, or allow them
to simply install and configure solutions already
built on top of WebLogic. Companies interested in
becoming partners can apply online, entering
company information through a user-friendly Web
application. In concept, this puts partner informa-
tion at the fingertips of needy customers looking
for a specific BEA-related skill or product. They
can search for a partner on BEA’s site at  http://
bea2.instantsoft.com/sc/advancedsearch.jsp, and,
once they have found the right match, contact the
Star Partner for business. 

The problem I found with this system is that
everyone and their brother is a BEA partner for
seemingly everything these days! In the
Advanced Search section’s vertical markets list
box, I selected agriculture and found 40 listings.
I thought, “Saweeeeeet, I won’t have to custom
code that grain elevator software after all,” but
to my chagrin, not a single company in the list
had anything to do with the agricultural sci-
ences. To each and every Star Partner reading
this editorial, please consider the benefits of the
program and your relationship with BEA and
don’t abuse it. If you abuse the partner program,
you’re really doing yourself, other partners, BEA,
and, most important, potential customers a dis-
service.

A partnership is a two-way street, so continue
to put the forces of innovation and marketing
behind your partnership with BEA. The benefits
will be countless for your company, your partner
(BEA), and every customer you encounter
together. Last, check to see if your company is in
the program’s agriculture vertical market and if
so, remove it, please.

Partnering for Success
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WebLogic Server 7.0 contains the most
advanced, performant, and standards-
compliant Web service stack of any appli-

cation server. With an additional download (until the
JAX-RPC specification goes final – it may by the time
you see this article – see http://jcp.org/jsr/detail/
101.jsp) you get a Java standards–compliant Web service
stack that also passes the SOAP interoperability tests.
So you might ask how easy is it to use this system to call existing
Web services and to build new Web services? The answer is:
almost trivial.

Let’s look at a concrete example to demonstrate a couple of
things: (1) is it straightforward to build Web service clients and (2)
the Web service stack interoperates with very complicated and
intricate non-WebLogic–hosted Web services. For our Web service,
let’s look at the TerraServer (http://www.terraserver.com). The
TerraServer is hosted by Microsoft and appears to be running the
.NET runtime on the server. Our first step will be to generate the
client libraries required to access the Web service from the
WebLogic Server. To do so, run this Ant script:

<project name="verify" default="all" basedir=".">   <target name="all" >

<clientgen 

wsdl="http://terraserver.microsoft.net/TerraService.asmx?WSDL"

packageName="net.terraservice.terraserver" clientJar="terraserv-

er.jar" />   </target> </project>

This Ant script uses the WebLogic Web Service clientgen task to
generate a client-side service factory, client-side stubs, and statical-
ly typed objects from the WSDL provided by the TerraServer’s .NET
service. All automatically, without user intervention. The JAR that’s
generated can then be placed in your EJB or WAR to let you access
this service at runtime. Using the documentation that Microsoft
provides for the service we can write some simple code that gets an
image of the BEA San Francisco office in the lower right-hand cor-
ner (my office is on the top floor on the left side of the building):

TerraServiceSoap service = new TerraService().getTerraServiceSoap();

LonLatPt point = new LonLatPt(-122.4028244, 37.7921829);   TileMeta meta =

service.GetTileMetaFromLonLatPt(point, Theme.Photo, Scale.Scale1m);

byte[] gif = service.GetTile(meta.getId(););

You can easily drop this code into a servlet to display the
image or use it from a Swing application by JARring up the
generated classes from the Ant script along with the classes
from the webserviceclient.jar included in the lib directory of
your WebLogic Server distribution. Using external Web serv-
ices directly from your Java or full J2EE application has
never been easier!

On the flip side, we have also added tools for deploying
stateless session EJBs and arbitrary Java classes as server-side Web
service components using a similar Ant task called <i>servicegen</i>.
Not only does the task create a deployable module for your service
but it also generates WSDL for your clients. This allows you to take
either older EJBs that you were using for your normal J2EE applica-
tions or new EJBs/classes that you’re writing for an application and
automatically make then available to anyone with a proper Web serv-
ice stack. In the future, not long after 7.0 ships, we’ll also offer a tool
that takes WSDL and generates a stubbed-out stateless session bean
implementation to which you can add your business logic. This will
let you take an arbitrary service specification and build an imple-
mentation without having to start from scratch. All these tools will
increase your productivity, extend interoperability, and help you inte-
grate legacy applications into your J2EE application.

Now when you combine Web services, message-driven beans,
and EJBs you can see that building a simple message broker
becomes a reality for the skilled J2EE programmer. So for small-
scale integration systems it’s now possible to build your own with
off-the-shelf tools and a little hard work. For those that don’t want
to be distracted with the intricacies of brokering Web services, there
will be a large market for products like WebLogic Integration Server
in which you can build whole marketplaces from the ground up
without spending your development dollars on infrastructure.

Web services are at the forefront of all new integration initia-
tives and because of the high interoperability between Web 
service stacks, they are everyone’s first choice for extending legacy
applications. As more and more legacy applications expose their
functionality via Web services the demand for Web service inte-
gration servers will only increase. And with new applications also
written to be Web services–compliant, we may not have these
legacy integration problems in the future. If you build your sys-
tems now with future interoperability in mind, your applications
can remain a valuable part of the software infrastructure in your
enterprise. 

Integration via Web Services
THE FIRST CHOICE FOR EXTENDING 

LEGACY APPLICATIONS

BY SAM PULLARA
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BY 
DORON SHERMAN

This evolution impacts current practices for
Web application development, which now need
to support this new paradigm. It also presents
challenges for application deployment and man-
agement, commonly addressed today through
proprietary enterprise application integration
(EAI) solutions. In essence, the notion of a busi-
ness application is evolving into “orchestration”
of services, as the lines between development
and integration become blurred.

Service orchestration refers to the assembly of
loosely coupled components and the coordina-
tion of multiple asynchronous conversations over
coarse-grain communication protocols.
Implementing orchestration logic in an applica-
tion produces a consistent set of technical infra-
structure requirements, such as managing non-
linear state and long-lived application context,
supporting parallel activities and sophisticated
join patterns, handling exceptions and events

W
ith the rapid adoption of Web services standards and increasing support for asynchronous and XML-

based messaging in the J2EE specification (JMS, MDB, JAXM, JAXRPC), it’s time to address the chal-

lenges involved in building business applications based on a service-oriented architecture. 

NEED PHOTO
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generated by local and remote compo-
nents, compensating for failed or cancelled
business transactions, and graceful upgrad-
ing and management of application func-
tionality.

In this article, I present a sample applica-
tion demonstrating the orchestration of
services implementing a loan procurement
business process. I’ll describe the technical
requirements for orchestration raised by
the sample application and how an imple-
mentation can leverage the capabilities of
the WebLogic Server. Then I’ll describe a
J2EE-based container for service orchestra-
tion that packages the common infrastruc-
ture requirements. Finally, we’ll show how
Java developers can program the orchestra-
tion logic of the loan procurement applica-
tion using a Java-based abstraction.

A New Face for Application
Development

It’s not an everyday event when multiple
technological evolutions, seemingly inde-
pendent of each other, join together to cre-
ate sufficient synergy in the software indus-
try to materially change the requirements
for business application development as
well as for the software platforms that
deliver them. The last time something like
this happened was in 1993, when a stan-
dard protocol (HTTP), a standard presenta-
tion markup language (HTML), a Web serv-
er, and a Web browser combined to create
the ubiquitous publishing medium we
know as the World Wide Web. Shortly there-
after, with the introduction and rapid adop-
tion of Java as the language of choice for
authoring server-side applications for this

medium, the Web application server was
born and took the driver seat as the pri-
mary mechanism for the delivery of busi-
ness applications.

Since that time, application development
has evolved and matured, in large part due
to standardization through the J2EE archi-
tecture. This architecture provides an
extensible foundation for component-
based development of business applica-
tions using server-side Java and has facili-
tated the delivery of self-service applica-
tions and user-facing portals into the main-
stream. Until recently, these business appli-
cations have been characterized by syn-
chronous request/reply interactions with
an emphasis on the creation and delivery of
dynamic Web pages (presentation), use of
encapsulated building blocks (EJB), and
connectivity to back-end data stores (e.g.,
JDBC).

At the same time, organizations have still
had to deal with the problem of connecting
their information systems to one another,
mostly using a variety of middleware tech-
nologies and proprietary EAI (enterprise
application integration) tools. Even worse,
this practice has typically remained sepa-
rate from the mainstream application
development domain and has normally
been undertaken by consultants who pos-
sess specialized implementation skills. The
methodology used for these implementa-
tions has continued to steer it away from
that used for the delivery of mainstream
business applications. However, the contin-
ued evolution of the enterprise computing
platform and its rapid inroads into tech-
nologies such as XML Web services and
asynchronous messaging is about to
change all this.

ADOPTION OF WEB SERVICES 
“Businesses and people that work

together need their applications and servic-
es to work together.” This  describes the
need for interoperability in the heteroge-
neous enterprise computing environment.
This need is driving the growing move
toward Web services, an industry-standard
interface and connectivity-technology stack
layered on top of standard Internet proto-
cols and a self-describing XML data format.
Web services are the new building blocks
that will enable application development to
extend into and address the challenges of
enterprise integration. As functional build-
ing blocks, Web services can encapsulate a
variety of functionality, such as legacy
applications, packaged applications (e.g.,
ERP, CRM, SCM), and Java components as
well as .NET components. WSDL, the inter-
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face description language used by Web services,
is self-describing, while SOAP, its messaging pro-
tocol, provides coarse-grain communication
based on human-readable XML data file inter-
change.

Unlike earlier technologies, such as CORBA and
DCOM, Web services are vendor-independent and
provide true industry-standard interoperability.
Web services can be deployed in various contexts,
such as inside or across the firewall, using differ-
ent transport protocols underlying SOAP (such as
HTTP, SMTP, and JMS), and can be simple or
composite, synchronous or asynchronous.
Regardless of the context, Web services are acces-
sible over SOAP and are introspected through
their WSDL interface, making them interopera-
ble. Most importantly, Web services provide for
loosely coupled operation by separating the
interface from the implementation. Thus, the
consumer of a Web service need only rely upon
the external contract describing the Web service,
without assuming anything about its internal
implementation.

THE NEED FOR ASYNCHRONY
Integrating loosely coupled functionality into

business applications inherently increases relia-
bility and scalability requirements, because the
underlying components are not under the direct
control of the application and cannot be guaran-
teed to always be available. Synchronous access
to such components would potentially create
performance bottlenecks and severely limit the
execution throughput of the application. In any
case, application reliability under such circum-
stances is not possible since the application con-
text resides in memory and is not persisted.
Therefore, asynchronous messaging has been
introduced in order to address these needs, thus
resulting in both improved application through-

put and increased overall reliability, by allowing
independent execution.

Using asynchronous messaging in a business
application opens a range of opportunities for
integrating loosely coupled components but also
introduces significant new challenges when com-
pared to a synchronous (RPC) programming
metaphor. For example, when making an asyn-
chronous call to an external component, the
caller doesn’t know how long it will take to exe-
cute. Therefore, a message correlation mecha-
nism has to be put in place to be able to receive
replies and match them to their original invoca-
tions. A conversation with a loosely  coupled
component may fail due to communication or
component execution problems (at either end).
Therefore, the application has to store its context
at the start of the conversation and re-activate it
from a persistent store upon completion of the
conversation before executing subsequent appli-
cation logic.

PUBLISHING AND ORCHESTRATING WEB SERVICES 
Working with Web services as part of a service-

oriented application comprises two steps. The
first step involves taking the IT assets that need
to be integrated into the application and making
them available as Web services – “publishing”
them. Publishing Web services is widely support-
ed by the latest versions of the leading J2EE
application servers and by a growing number of
tools, such as Glue (The Mind Electric),
CapeStudio (Cape Clear Software), and several
others. With growing support for Web service
publishing, EAI tools are quickly losing their tra-
ditional competitive edge, i.e., providing propri-
etary adapters for legacy connectivity.

Orchestration, the second step in working with
Web services, entails a more complex set of chal-
lenges. Orchestration of Web services involves
making the services work together, as well as
integrating them into an application. From a
development standpoint, orchestration means
assembly of loosely coupled services and coordi-
nation of the asynchronous conversations in
which they are involved into manageable busi-
ness applications. Experience with orchestration
of services as part of a business application
reveals a consistent set of infrastructure require-
ments that repeats itself across such applications.
These technical requirements are described in
our loan procurement example.

Loan Procurement Example
To better understand the technical infrastruc-

ture requirements of service orchestration, let’s
consider an example in which a loan broker inte-
grates people, internal applications, and external
service providers using JMS and Web services.
We’ll use a simplified version of the loan procure-
ment business process (see Figure 1).
1. A customer submits the loan request through

wldjFEATURE

FIGURE 1

Loan Procurement Application
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a portal that subsequently starts the execution
of the Java orchestration logic.

2. The orchestration logic (shown as a question
mark) communicates with a customer infor-
mation system (through a session bean) and
with a credit rating application (through an
asynchronous JMS call) to obtain the cus-
tomer profile and a credit rating.

3. The orchestration logic routes any business
exceptions that may be encountered to a cus-
tomer support rep for manual processing of
the application.

4. The orchestration logic then initiates two
asynchronous conversations with trading
partners UnitedLoan and StarLoan to obtain
loan offers that will be presented to the cus-
tomer as they become available.

5. Once the customer selects a loan offer, the
orchestration logic obtains a loan policy from
the selected provider and cancels the other
loan requests. The loan policy is then issued to
the customer.

REQUIREMENTS OF ORCHESTRATION LOGIC
Let’s summarize the primary issues involved in

developing, deploying, and managing orchestra-
tion logic and the technical requirements that
need to be addressed in the context of the sample
loan procurement application described above.
1. Open standards (Java/J2EE, JMS, XML, SOAP,

WSDL): How do you leverage your existing
investment in, and developer knowledge of,
Java and J2EE? How is each conversation mar-
shaled into SOAP/XML and JMS messages?

2. State and context management: How do you
coordinate, store, and manage the state of
each conversation while utilizing asynchro-
nous messaging? How do you correlate
responses to the business transaction that ini-
tiated them?

3. Loosely coupled services: How do you model
each conversation to allow for easy adoption
of the application as business conditions
change? How easily can you add a new loan
processor or handle a change in interface?

4. Parallel processing: How do you design and
coordinate parallel conversations (e.g., submit
the loan application to UnitedLoan and

StarLoan in parallel)? How do you implement
sophisticated join patterns (“Cancel the con-
versation with UnitedLoan if the user selects
the offer from StarLoan”)?

5. Exception management: System- and busi-
ness-level exceptions increase the variability
and complexity of orchestration logic tremen-
dously. What happens if UnitedLoan refuses to
process the loan application because the
information provided is invalid?

6. Events and notifications: Conversations can
span a long period of time and include multi-
ple responses. How do you handle notifica-
tions such as loan approval and intermediate
progress events? How do you specify and han-
dle timeouts?

7. Open nested transactions: How do you com-
bine multiple nonlinear conversations into a
business transaction? How do you track the
history of activities to allow for compensation,
if necessary (since you can’t roll back someone
else’s database…)?

8. Scalability and performance: What happens
when the scope of the application increases
and you need to support more services, more
complex types of conversations, and a higher
transaction volume?

9. Distributed administration: What happens if
customer support decides to cancel a submit-
ted loan application request? What happens if
a change request occurs in the middle of a
conversation?

10. Business visibility: How do you provide visi-
bility into the state of the conversations? How
easily can a business user obtain information
on the number of loan requests processed per
day or on a particular loan application?

11.Version control: How do you update the
orchestration logic to reflect new business
rules? How do you gracefully phase in new
versions when 10,000 loan requests are pend-
ing?

12.Audit trailing: Can you trace the history of all
conversations related to a specific loan
request? Can you provide nonrepudiation for
the application?

THE CGI LESSON
Time-to-market and cost pressures, efficient

utilization of available developer skills, and man-
agement of application delivery risks are the con-
stant elements in the changing world of enter-
prise software. Similar forces were in effect dur-
ing the mid-’90s when just about every company
was hard pressed to deliver a dynamic Web pres-
ence to its customers. To address this need, the
static content publishing medium was augment-
ed with a Common Gateway Interface (CGI) that
enabled publication of dynamic content on the
Web.

The delivery of simple Web applications that
quickly grew in complexity introduced a com-

“The need for interoperability 

in the heterogeneous 

enterprise computing environment... 

is driving the growing move 

toward Web services”
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mon set of technical requirements. Developers
found delivering those requirements in a cus-
tom, one-off fashion to be a significant impedi-
ment to cost-effective development and man-
agement of those applications. Session manage-
ment, resource pooling (e.g., database connec-
tions) and multithreading, to name a few of
these requirements, were then embedded in a
new piece of infrastructure software that provid-
ed a compelling buy-versus-build option for IT
decision makers and developers. This new piece
of software, which became known as the appli-
cation server, saved developers from repeatedly
implementing (and maintaining) the same
application infrastructure. Developers could
now focus on authoring the application busi-
ness logic, saving valuable time and increasing
productivity.

In addition, this class of self-service and cus-
tomer-facing applications became easier to
deploy and manage in production with the use of
an application server. The CGI lesson, i.e. encap-
sulating application infrastructure and plumbing
and enabling developers to focus on the applica-
tion business logic, is directly applicable to the
problem domain of service orchestration.

Extending J2EE into Orchestration
As we observe the ongoing evolution of the

J2EE computing platform, we get a clear indica-
tion of how orchestration fits in as J2EE expands
to support asynchronous messaging and XML
Web services.

FROM JDBC TO EJB
Prior to the introduction of JDBC as a Java API,

most application logic was coded using propri-
etary 4GLs (e.g., Oracle’s PL/SQL) and stored pro-
cedures. The introduction of JDBC enabled devel-
opers to access tabular data sources (most
notably SQL databases) in a standard fashion and
caused a major shift in business logic program-
ming to the middle-tier.

The widespread adoption of JDBC allowed a
layer of data access components to be included
in the J2EE application server, eventually stan-
dardizing as EJB component technology
deployed using an EJB container and providing
the underlying database access services and
infrastructure. This evolution not only made cod-
ing at the JDBC API level unnecessary, but it also
elevated the programming abstraction and
enabled developers to focus on coding logic and
avoid dealing with mundane application infra-
structure and plumbing complexities.

THE JSP ANALOGY 
Java is an extremely flexible and powerful pro-

gramming language and is particularly useful for
authoring server-side logic for Web-based busi-
ness applications. Since many business applica-
tions were intended to provide self-service func-

tionality to end users, developers have sought
ways to streamline development of the front-end
or presentation-logic tier of these applications.
The key to streamlining such development has
been congruence – finding a straightforward
mapping between the problem domain and the
solution domain. JavaServer Pages (JSP) was cre-
ated as part of the J2EE architecture (see Figure 2)
to become the Java-based abstraction-enabling
congruence for the development of presentation
logic.

JSP technology allows Web developers and
designers to rapidly develop, and easily maintain,
information-rich, dynamic Web pages. JSP sepa-
rates the user interface from content generation,
thus enabling developers to alter page layout
without changing the underlying dynamic con-
tent. This separation of page logic from UI design
and display, and a reusable component-based
design is made possible with the use of XML-like
tags combined with Java scriptlets. With these
features, JSP has simplified and accelerated the
process of building Web-based applications.

THE IMPACT OF MESSAGING
Recently, JMS, JAXM, and related APIs and pro-

tocols have been introduced into J2EE to provide

wldjFEATURE

FIGURE 2

Extending the J2EE Architecture
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access from Java to asynchronous messaging and
XML Web services. This is expected to induce a
similar shift in how asynchronous business logic
handling of loosely coupled services is pro-
grammed. Currently, coding to JMS and JAXM
APIs is being hailed as the enabling access layer
but it’s expected that developers will eventually
look for higher-level programming abstractions.
Abstracting orchestration logic will leverage JMS
and JAXM in much the same way that EJB lever-
aged JDBC and JTS. This migration of orchestra-
tion logic from proprietary EAI solutions (aka
Businessware, BPM, Workflow, etc.) into the mid-
dle tier has already started and is expected to
accelerate as effective and easy-to-learn means
for programming orchestration logic become
available.

THE ORCHESTRATION CONTAINER
As is the case with EJB technology, orches-

tration requires a runtime environment, or
container, for deployment. The orchestration
container (see Figure 3) implements the com-
plex plumbing and technical requirements
(detailed in the earlier example) that don’t
need to be exposed to developers. A matching
component model, called here the JSB, or Java
Scenario Bean, enables effective programming
for authoring orchestration logic. JSB is a pow-
erful abstraction that assembles loosely cou-
pled services and sequences the conversations
among those services. Since these conversa-
tions involve asynchronous communication,

JSB enables authoring long-lived, multistep
orchestration logic across these services.
Furthermore, JSB becomes a natural extension
of the J2EE architecture since it is fully interop-
erable with its components, such as JSP,
servlets, and EJB. The orchestration container
provides a seamless bridge to XML messaging
so developers don’t need to deal with cumber-
some Java-to-XML (and XML-to-Java) datatype
mapping.

Leveraging WebLogic Server
As we’ve demonstrated above, implementing

the complex requirements of orchestration can
naturally fit as an extension of the J2EE architec-
ture. The orchestration container, based on J2EE,
needs to provide a scalable execution environ-
ment for the functional components involved in
orchestration logic. The orchestration container
is then deployed on top of a robust and scalable
J2EE application server such as BEA’s WebLogic
Server. In addition to leveraging the runtime
environment of a J2EE application server, orches-
tration logic also coordinates transactions among
loosely coupled components and, through JMS,
provides support for asynchronous messaging.
Finally, the orchestration container uses the
WebLogic Server two-phase commit (XA) trans-
action capabilities and its high-performance JMS
implementation.

The code for this article can be found on the
Web at www.sys-con.com/weblogic/sourcec.cfm.
Listing 1 shows the Scenario Bean source code
for the example loan procurement application.
Listing 2 shows the associated XML-based
deployment descriptor for the JSB.

Conclusion
As you’ve seen here, building enterprise appli-

cations that integrate functionality represented
as loosely coupled services produces the need for
orchestration. Orchestration involves the assem-
bly of services and the coordination of asynchro-
nous conversations across loosely coupled com-
munication protocols. There is a need to effec-
tively address the complex technical require-
ments of orchestration, highlighted through the
loan procurement example. With the continued
advance of J2EE, which provides API access to
asynchronous and XML messaging, we demon-
strate a nonintrusive approach that naturally
extends the J2EE architecture and provides an
open application model.

The illustrated solution is composed of an
orchestration container that takes care of the
infrastructure and plumbing requirements and a
JSP-like abstraction that enables powerful, yet
easy, authoring of orchestration logic by Java
developers. Finally, the use of an orchestration
container allows for versatile debugging, moni-
toring, reporting, and management of the result-
ing application.

wldjFEATUREwldjFEATURE

FIGURE 3

Web service orchestration server
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In a March 2002 survey by Morgan
Stanley, 225 CIOs listed extending their
current IT investments through applica-

tion integration as their number one priori-
ty. This is not surprising. Given the slow
economy, many Fortune 5000 companies
are putting off large new packaged-applica-
tion initiatives, and are looking to make do
with what they’ve got. Why start a multimil-
lion-dollar ERP project when half the com-
pany’s users can’t make use of the applica-
tions that are already installed (or sitting on
the shelf)?

But when I talk to CIOs about their
“application integration” needs in more
detail, I don’t get a consistent story. One of
the reasons for this “impedance mismatch”
is that there are really several different
forms of application integration. This cre-
ates a huge risk because vendors and IT
buyers are nodding in agreement about the
need for application integration, but each
has a different vision of what that means. 

In a former life, I encountered the same
problem as I managed the integration of
software products acquired by a major soft-
ware vendor. Let me offer you this more con-
cise way to describe application integration,
along with examples and the pros and cons
of each approach. Using this nomenclature
may help you avoid a misunderstanding that
results in disappointment or project failure. 

Forms, Degrees, and Mechanisms 
There are four basic forms of application

integration:
• Presentation
• Workflow 
• Data 
• Component

These integration forms are largely inde-
pendent of each other and they address the
layers in a traditional architecture stack.
Each integration form can be taken to
many degrees (based on ROI), which corre-
spond to the complexity or depth of appli-
cation integration. Integration mechanisms
refer to the implementation technology
used to accomplish the integration.

PRESENTATION INTEGRATION 
The presentation form of application

integration has to do with having a consis-
tent look and feel (also known as a skin)
and common commands within an appli-
cation and between applications. It also
involves the personalization and cus-
tomization of different application views,
depending on which user is logged on.

Example Mechanism: Portlets
Portlets are user-interface components that

end users see within a portal. Like a window
on a PC or Mac, each portlet owns a portion
of the browser or wireless device’s screen
where it displays views of an application (or
content) and provides results. Portlets can be
as simple as a message board or as complex
as an order entry into an ERP application.
Portlets can be designed, assembled,
deployed, and managed using a variety of
enterprise portal solutions. Some portal prod-
ucts have the ability to rapidly create portlets
out of existing content or Web applications,
and leverage a variety of technologies (e.g, JSP,
servlets, .NET, DHTML).

Pros:
• Portlets are low risk, and give quick, high

bang for-the-buck results.

• Portlets allow you to selectively expose
different pieces of application function-
ality to employees, customers, partners,
and suppliers without having to install
software on each client (or future
upgrades).

• Portlets Web-enable existing applications
and provides a way to surround them
with other enhancing tools and technolo-
gies (like collaborative Web services).

Cons:
• Doesn’t add new functionality to (or

replace) existing applications
• Encapsulating an existing application

that is already disliked and putting it
within a portal may be like putting lip-
stick on a pig. It may be pretty, and pret-
ty disappointing.

WORKFLOW INTEGRATION
Workflow integration enables organiza-

tions to create and manage Web-based
business processes between employees,
customers, and business partners.

Example Mechanism: Event/Condition/Action
(ECA) Rules Engines

ECA rules engines automate business
processes in response to events involving 
systems or collaborative processes within a
group of users. The rules engine receives
events that are sent to it as events occur
inside a portal or enterprise application. The
rules engine applies conditions to the events
and if they fall within the condition parame-
ters, the rules engine invokes an action. The
rules represent business logic for deciding
whether e-mails are sent, alarms are trig-
gered, counters are advanced, or other soft-

Application Integration:
Forms, Degrees, 
and Mechanisms
INTEGRATION OFFERS TREMENDOUS
OPPORTUNITY — AND SIGNIFICANT RISK

BY ERICK RIVAS
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ware services are invoked. Examples of prod-
ucts that include business process automa-
tion tools are BEA WebLogic Integration,
Savvion Business Manager, and Mongoose
PortalStudio.

Pros:
• Enable you to automate and streamline

business processes that include interac-
tion among people and systems in order
to reduce costs and time delays.

• Provide consistency, respond to excep-
tions, and take corrective action.

• Routes tasks, documents, and informa-
tion between people and systems.

CONS: 
• If not properly designed, workflow integra-

tion can be inflexible because it’s a tightly
coupled way to talk to existing systems.

DATA INTEGRATION 
Data integration is the most common

form of application integration. Every busi-
ness needs to aggregate, transform, and
integrate data in order to reduce costs and
inventories, increase revenue, and improve
competitive positioning. There are a wide
range of formats (e.g., XML), metadata,
infrastructure, databases, and applications
with which business objects and transac-
tions interoperate.

Example Mechanism: J2EE CA Connectors
J2EE Connector Architecture (J2EE CA) is a

nonproprietary standard for integrating appli-
cations with existing enterprise information
systems. BEA, Insevo, Resource Adapters,
TIBCO, and webMethods currently offer a
variety of prepackaged J2EE CA-based con-
nectors for leading ERP, CRM, and other cor-
porate applications.

Pros:
• Allows you to share data across and

beyond your enterprise.
• Eliminates the time, effort, and expense

of a traditional EAI or B2B integration
project. 

• Provides a real-time view of your busi-
ness, allowing you to get up-to-the-
minute information from all of your sys-
tems and applications.

Cons:
• J2EE CA–based connectors aren’t avail-

able for every corporate application.
• Some connectors do not support bidi-

rectional data transfer.
• For highly complex data integration

requirements (longer and more complex
value chains), J2EE CA alone may not be
sufficient. 

COMPONENT INTEGRATION 
Effective sharing and reuse of code is one

of the holy grails of software engineering.
Component integration has to do with
developing fundamental building blocks
(components and frameworks), making
them readily available, and then leveraging
them across enterprise systems in order to
build robust and flexible systems with
reduced development time and cost.

Example Mechanism: Web Services
Web services are self-contained, self-

describing, component-based applications
that can be published, located, and invoked
across the Web. Web services perform discrete
functions that can be simple requests or com-
plex business processes. Standard technolo-
gies like XML, UDDI, SOAP, and WSDL are key
parts of the Web services architecture. A Web
service can be invoked from a portlet and can
work with J2EE CA-based connectors (it’s not
a “one or the other” scenario). Products for
developing Web services include AltoWeb,
BEA WebLogic Workshop, and Microsoft
Visual Studio .NET. Examples of XML-based
Web services are Microsoft Passport and Sun
Microsystems’ Liberty.

Pros:
• Reduces the cost of building new appli-

cations and shortens the time it takes to
get them into production.

• Increases interoperability between the var-
ious development environments so devel-
opers don’t have to worry about which pro-
gramming language or operating system
they are using. Costs vary widely with each
individual Web service. Commoditization
will drive these costs down.

Cons: 
• Web services are currently at the top of

the hype cycle. Some clients talk to me
about adopting Web services and at the
same time they ask me just what a Web
service is. It‘s important to set the expec-
tations here.

No single integration form is a silver bul-
let; different companies have different inte-
gration needs. In many companies, there
are several formal IT initiatives going on in
parallel involving multiple integration
forms. The specific integration strategies
adopted by a CIO depend on many factors.
This includes how well existing applica-
tions already work together and figuring
out what type of integration would provide
most bang for the buck (ROI analysis).

One survey said the average Fortune 500
company has 62 major corporate applica-
tions. These are normally a combination of
commercially available ERP, CRM, or SCM
applications, legacy (old, outdated) appli-
cations, database systems, and custom-
built (proprietary) applications developed
in-house using the latest and greatest tech-
nologies. 

In some cases, the best integration strate-
gy for the short term is to reach for low-
hanging fruit. That is, to implement a point-
to-point data integration between two
applications that requires little time and/or
resources. But it is important to keep in
mind that point-to-point integration
between applications, if not done carefully,
can actually exacerbate the overall applica-
tion integration problem in the long term.

Conclusion
With the current economic slowdown,

there is a great demand to do more with
current IT investments by integrating exist-
ing applications. While there is a tremen-
dous opportunity for those who can deliver
application-integration solutions, there is
significant risk of failure due to the misun-
derstanding of the functional require-
ments, implementation, and business
value of a proposed application-integra-
tion solution. By defining application inte-
gration in terms of forms, degrees, and
mechanisms, you can manage expecta-
tions, drive requirements, and deliver the
most business value. 
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A
s a developer for a company
selling application services to
Fortune 500 companies, I was
excited about the release of
WebLogic 6.1. While its support
of J2EE 1.3 features in and of
itself is a reason to upgrade or

adopt this product, the introduction of SOAP/WSDL-
based Web services technology is a significant step
forward for an already great application server. What
I found interesting about BEA’s approach is how rela-
tively simple it is to tap the power of this new infra-
structure. For RPC (synchronous-style) services it is a
straightforward two-step process. 
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First, create a stateless session EJB that imple-
ments the application logic. The only catch here is
to design the interface method signatures in such
a way that only simple objects are passed. Think
of these objects as complex types that expose no
behavior other than get/set functionality to
manipulate properties (as per the JavaBeans
spec). Arrays of complex types and nesting of
complex types are also supported. The key design
principle is to keep the approach simple and drive
behavior into the service itself. If heterogeneity is
a design goal, then don’t think of Web services as
an object serialization technique but rather as a
way of exposing business-event functionality.

Second, use the wsgen Ant task to create the enter-
prise archive .ear file. WebLogic bundles this task as
well as Ant version 1.3 with the WLS product distribu-
tion. The product documentation provides a detailed
description of exactly how to accomplish this. My
build.xml scripts include the following snippet:

<target name="webservice" depends="init">

<wsgen destpath="/xylo/dev/${beanname}.ear" con

text="/${beanname}" protocol="http">

<rpcservices   

path="${jardest}/ejb_${beanname}.jar">

<rpcservice bean="${beanname}" 

uri="/${beanname}"/>

</rpcservices>

</wsgen>

</target>

This defines a new target called webser-
vice. It depends upon a target called init,
which by convention defines environment

variables and parameters. All of my scripts define
the beanname variable that’s used in various ways
to name the necessary files. This target will create
and deploy the .ear file within a running WLS
instance. That’s all there is to it! WLS 6.1 implements
a conservative subset of SOAP and WSDL in a very
simple way. It leverages the framework already
established by EJB and provides the developer with
a mechanism for exposing existing EJB components
as Web services without any additional Java coding.

Bumps in the Road Are Inevitable 
in Any Journey

I was working on a project that required that
.NET clients be able to call WLS-deployed services.
My code worked well when my method signatures
used native types (as defined by XML Schema) as

a parameter or return value. Unfortunately, com-
plex types or arrays of any type were another mat-
ter entirely. This is an unacceptable limitation in
the face of real-world requirements. I turned to
the WLS documentation looking for insight and
saw a note stating that WLS 6.1 supports version
2.0 SP2 of Microsoft’s SOAP Toolkit. As a key player
on the W3C XML committees, Microsoft decided
to adopt the 2001 XML Schema (XSD) specifica-
tion in its .NET Framework. The SOAP Toolkit is
based on the 1999 recommendation, as is WLS 6.1

It’s ironic that there’s a need for this article, con-
sidering that Web services are being touted as the
interoperability panacea. In all fairness, the issues
addressed arise because newer technologies form-
ing the foundation for emerging protocols such as
SOAP and WSDL are still evolving. Understandably,
application server vendors must provide infra-
structure components that are stable and reliable.
These needs must override the desire to support
the latest and greatest industry specifications.
Undaunted, I decided to dig down deeper into the
interoperability issues in the belief that these prob-
lems are solvable, given the simplicity and ele-
gance of XML-based Web services technology.

Interoperability Issues
This article outlines the XML-related interoper-

ability issues a developer must face, given the cur-
rent state of WLS and .NET. They can be catego-
rized into two areas of concern pertinent to WSDL
and SOAP, respectively. WSDL (Web Services
Description Language) seems like a logical place to
begin since before a newly created Web service can
be invoked, it must be bound to the calling process.

WSDL STACK INTEROPERABILITY ISSUES
When a WLS Web service is deployed, a public-

facing Web page (JSP) is made accessible. This page
contains two links: the first generates the WSDL file
that describes the service, and the second allows for
the downloading of a file called client.jar by conven-
tion. This .jar file contains the client-side proxy
class, SOAP codecs, and some fairly lightweight
infrastructure classes provided by BEA to simplify
the consumption of services. This is the only .jar file
needed in the CLASSPATH, other than client appli-
cation–related code. For Java-based clients the
WSDL is extraneous and is useful only for UDDI
registries. For non-Java clients, the opposite is true.

Considering the problem, I knew that the first
step in consuming the service was to create the

.NET
MAKING WEB SERVICES THAT WORK
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necessary client-side proxy with C# code (although
VB.NET would be an equally viable alternative). As
a Java programmer with a C/C++ background, I felt
comfortable with C# almost immediately, which
drove my choice of languages. After downloading
and installing the ASP.NET package, I immediately
learned that Microsoft’s approach to Web services
involves the compilation of the WSDL to generate
the proxy code. This can be accessed via the com-
mand-line utility WSDL.EXE or by using Visual
Studio .NET. These tools are HTTP-enabled and
can retrieve and compile the WSDL in one step.
The WSDL compiler generates a source file with a
.cs extension named by the name attribute of the
service XML element in the WSDL file. This file is
then compiled into a .dll. The service is called from
the client code by instantiating the generated
proxy class and invoking its methods as if they
were local to the client process. In my case, the
WSDL document created by WLS wouldn’t compile
correctly with the .NET-provided compiler.

The Web service I created and deployed on WLS is
called PresentationController and has one method,
named dispatchAction. This method takes five
parameters. The first four are simple string types and
the last is an array of NameValuePair JavaBean
instances specific to my application code. The WSDL
file generated by WLS is shown in Listing 1 (the
source code for this article can be downloaded at
www.sys-con.com/weblogic/sourcec.cfm). Notice
the description element at the top of the docu-
ment. The namespace attribute references the
1999 XSD spec. This is the first of three changes
that must be made to the WSDL to bring it up to
2001 compatibility. Because my code utilizes the
NameValuePair JavaBean, the WSDL contains an
embedded XSD schema enclosed with a schema
element. This element contains standard XSD defi-
nitions of any complex types that are referenced by
the service described. The 1999 XSD specification
allowed members of a complex type to be specified
using attribute elements, while the 2001 spec uses
element elements (confusing, eh?). Also, the 2001
spec mandates that all members of the complex
type be enclosed within a sequence element to pre-
serve order occurrence. The modified and MS-
compatible WSDL file is shown in Listing 2. I wrote
a simple tool that parses the WSDL file as an XML
DOM, makes the changes I’ve previously
described, and generates the converted document.
The code for this utility is in Listing 3. A slicker
approach would be to create a chained servlet that
does the conversion on the fly without intermedi-
ary files. This exercise is left to the reader.

SOAP STACK INTEROPERABILITY ISSUES
The next category of interoperability issues

revolves around the SOAP messages sent from
client to server. As with WSDL, the .NET platform
SOAP messages conform to XSD-2001. For the
most part these messages are backward-compati-
ble with the WLS FastParser. The showstopper is

in the SOAP ArrayType encoding for arrays passed
from the client. This is a problem with arrays of
native types as well. According to the WLS release
notes, there is a known issue, #055596: “WLS Web
services do not support SOAP 1.1 multireference
compound data types.” Again, no workaround is
given. XSD-2001 provides a slick optimization
technique that allows a node to be referenced in
multiple places. For large arrays this can greatly
reduce the size of the message, thus conserving
bandwidth and shortening parse times. Similar to
the WSDL converter, what is needed is a mecha-
nism to filter SOAP interactions.

The Microsoft .NET Framework provides an
API for intercepting and altering the SOAP XML
payload. It is called SOAP Extensions and can be
utilized in client-side proxies as well as .NET-
hosted services. Listing 4 contains the C# source
code for an extension called DispatchExtension,
as well as its related DispatchExtensionAttribute
attribute class. It’s beyond the scope of this arti-
cle to describe in detail how to write .NET SOAP
extensions; suffice it to say that the method
fixXML() does most of the heavy lifting. For the
sake of simplicity this is a brute-force approach
that completely discards and rebuilds the mes-
sage body. As an exercise for the reader, this code
could be generalized to automatically detect
array types and apply intelligent filtering.

When you’ve written and compiled your SOAP
extension, there’s one final step. That is to regis-
ter the attribute class with the appropriate
method in your generated proxy class. The fol-
lowing C# snippet from the PresentationCon-
troller proxy class shows how this is done:

[DispatchExtension()]

public string dispatchAction(string arg0, string arg1,

string arg2, string arg3, NameValuePair[] arg4) {

In the snippet above, the attribute constructor
for DispatchExtension is placed before the
dispatchAction method. Be careful! If you change
the interface of your service you will need to
reapply this modification. 

Conclusion
When resolving interoperability challenges, be

sure to plan for the eventual removal of adapter
code as infrastructure vendors evolve their prod-
uct offerings and correct software deficiencies.

Hopefully, the next release of WLS will include
an update of the XML serialization/deserialization
infrastructure and SOAP codecs to resolve these
issues. Also, the ability to manipulate the SOAP
interactions via a callback interface would be a big
plus. Overall, BEA has done a superb job in deliv-
ering entry-level Web services capabilities in its
currently shipping product release. This platform,
combined with the excellent tool offerings of .NET,
will provide the developer with a best-of-breed
toolbox of architectural options.

“Application 

server vendors

must provide 

infrastructure 

components that

are stable and

reliable. These

needs must 

override the

desire to support

the latest and

greatest industry

specifications”
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That’s good news for any organization looking to
make e-business the normal way of doing business
with customers, colleagues, and partners. Of course,
with every falling barrier comes a new set of chal-
lenges around the issue of security. In this article, I’ll
review the challenges of security integration with
WebLogic J2EE applications in a distributed envi-
ronment – and how they can be addressed with an
Enterprise Application Security Integration (EASI)
framework based on Web-centric industry stan-
dards.

The Challenge of Distributed
Security

First, let’s agree on the two high-level goals of
any security infrastructure in a distributed envi-
ronment: to limit access to applications, data, and
other resources to only those with proper authori-
zation; and to make accessing those resources by
authorized parties as easy as possible. Meeting
both of these goals can be complicated.

In a typical WebLogic implementation, at the
front-end, or perimeter, tier, we often have
Microsoft IIS (Internet Information Server) serv-
ing Web pages and providing a first line of securi-
ty. IIS authenticates users by accessing user pro-
file information, including group privilege 
attributes, residing in Microsoft ADS (Active
Directory Service). At the application tier, we
have WebLogic J2EE applications. These provide
user authorization based on user roles, residing
in WebLogic repositories as EJBs. These WebLogic
applications, in turn, interact with mainframe
and other enterprise systems in the back-office
tier. In addition, most organizations have legacy
security infrastructures composed of point solu-
tions that provide protection for specific systems
or applications.

In addition to the basic challenges of interop-
eration, such an architecture presents a major
maintenance headache. IT must manage two sets
of user/group authentication data – one for IIS
ADS and the other for WebLogic repositories – to
ensure they “map” to each other. This task is mul-
tiplied when other domains are involved. And it’s
further complicated by the fact that IIS attributes
and WebLogic roles are arranged according to
different hierarchies.

Single Sign-on (SSO), with which a user can log
in once and gain access to all authorized

resources, is an important feature from the user’s
point of view. Proper implementation of SSO in
distributed environments can be extremely com-
plex. One workaround is to send a user’s password
from IIS along to WebLogic applications, legacy
security solutions, and, in some cases, even back-
end systems. This is considered poor security
practice, introducing the potential for breaches.
And it can diminish system performance, forcing
users to wait longer for authentication.

Three Common Options
Under pressure to put new applications into

production, IT groups facing these challenges
have several options.

First, they can disable the security facility built
into WebLogic and rely on IIS perimeter security
alone. This eliminates the need to map the two user
repositories, but it greatly diminishes control over
access. IIS does not provide very granular access
control. And it isn’t known for its robustness – it’s
certainly not the single line of defense one wants in
today’s hacker-rich environment.

Another option is to disable IIS perimeter
security and rely solely on WebLogic for access
control. This approach leaves the front end
unprotected, eliminating the critical screening
that IIS performs. Web pages become vulnerable
to defacement, and sensitive content is no longer
properly protected against unauthorized access.
Again, not a good option.

The third option is to bite the bullet and try to
get IIS and WebLogic to interoperate. As already
explained, this raises a host of integration issues
associated with getting two dissimilar reposito-
ries of user data to communicate. This is typically
a costly, proprietary, and very complicated alter-
native.

CHALLENGES OF INTEROPERATION

FIGURE 1

EASI framework

T
he rise in popularity of Web
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A New Option: Unified Security
So how can IT groups bridge the gap between

the Microsoft world (ADS) and the WebLogic
world (Java/EJB) to achieve seamless security
interoperation in such a distributed environment?

The answer lies in a standards-based
Enterprise Application Security Integration
(EASI) framework (see Figure 1) that can map
user/group attribute and authentication infor-
mation among IIS, WebLogic, back-end systems,
and standards-based legacy security services.
The result is a unified, “pluggable” security infra-
structure that strengthens security, while stream-
lining secure access and greatly simplifying secu-
rity administration and system evolution.

This security framework divides the world into
security consumers and security providers using a
variety of code types (see Figure 2). Security con-
sumers make requests to authenticate a principal,
to obtain privilege attributes, or to authorize
access to a protected resource. Security providers
process authentication, attribute, and authoriza-
tion requests according to the particular technol-
ogy upon which the provider is based. The securi-
ty framework connects security consumers, using
adapters, with security providers, via mappers.
The framework controls the selection of which
mapper to use to satisfy a request from a given
adapter. The “pluggability” of this architecture

arises from the fact that the framework can be
configured to use any mapper to process a
request from any adapter. Figure 3 shows the
basic elements of this EASI architecture.

While an EASI framework leverages a number
of open industry standards (such as XML and
SOAP), key to its effectiveness is its use of stan-
dards arising from the OASIS SAML (Security
Assertion Markup Language) initiative. SAML
assertions provide a standardized way to repre-
sent user and/or group security statements and
security requests. SSL, digital signatures, and
other cryptography technologies are used to
secure communications within the framework.

With this framework, developers have the flexi-
ble tool they need to knit together their entire
distributed-security infrastructure – overcoming
the differences among IIS, WebLogic applica-
tions, back-end systems, and their associated
repositories. It can dramatically reduce the cost
and time required to implement a WebLogic
environment, including multidomain environ-
ments, while enhancing security effectiveness. It
greatly simplifies the administration and mainte-
nance of that distributed environment, as well as
the task of integrating new applications, tech-
nologies, and security services, such as the new
Security Service Provider Interfaces (SSPI) intro-
duced in WebLogic 7.

FIGURE 3

EASI framework interactions

THE QUADRASIS EXAMPLE
The Quadrasis EASI Security Unifier is an example of such a framework. It provides developers with a flexi-
ble framework and tools for unifying security in today’s distributed application environments. Quadrasis pro-
vides EASI adapters coded to use the SSPI for WebLogic Server 7 enabling protection for a broad set of
WebLogic resources, including JNDI resources, Web resources, JMS resources, and JDBC resources. An
Administrative Console enables centralized management of adapters, mappers, and security policies for the
entire distributed security infrastructure. Quadrasis is committed to extending the functionality of the EASI
framework, expanding its repertoire of ready-made adapters and mappers and encouraging third-party devel-
opment. For more information about Quadrasis or the EASI Security Unifier, please visit www.quadrasis.com.

FIGURE 2

Security consumers and security  providers
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Lately, I’ve been on a big Web services kick.
I’ve spent a significant amount of time
studying, speaking, and writing about this

technology. While speaking to a number of differ-
ent users groups in the area, I was surprised to
see one question bubbling to the surface repeat-
edly.

People kept asking about the difference
between the J2EE Connector Architecture (JCA)
and Web services. They were interested in know-
ing what the criteria should be for selecting one
over the other. At first, I was completely per-
plexed because the answer seemed obvious. But,
after giving it some thought, I can easily under-
stand why confusion has started to seep in.
Vendors have done such a good job of marketing
Web services as standardized integration that
companies and individuals have started to voice
angst because JCA is also pitched similarly. It nat-
urally leads to the conclusion that these tech-
nologies compete and conflict, right? Well, not
exactly.

Understanding Positioning
Web services and JCA are both standards that

help with integration problems, but they certainly
don’t compete with one another. It’s important that
developers and companies understand their differ-
ences and what makes the technologies different.

Web services is positioned as a technology that
standardizes integration. The JCA specification is
designed to standardize enterprise application
integration (EAI), which is a subset of the broader
integration problem. Therefore, asking the ques-
tion, “If I have an EAI problem, should I use Web
services, JCA, or both?” is completely valid.

The Biggest Difference Is Intrusion
Intrusion is the amount of modification to the

legacy system required to support the integration
technology. 
• JCA: This technology requires little or no intru-

sion into the legacy system. JCA adapters gain
access to the legacy system by using native
APIs, sockets, data access, and a number of
other technologies that don’t require modifica-
tion of any existing code bases to be effective.
This allows a company to leverage the invest-
ment already made in a system in deployment
as opposed to investing additional resources
into updating the system to support integra-
tion.

• Web services: In order for a legacy system to
natively support using Web services as an EAI
approach, a high level of intrusion would
have to occur. The legacy system would have
to be updated and modified to contain a Web
services stack. This stack would handle all
SOAP message parsing and legacy system
invocations – quite a big task. Most enterpris-
es would balk at the idea of modifying an
existing COBOL or older mainframe applica-
tion to introduce an unproven Web services
stack.

As a result of this scenario, if a company wants
to use Web services for EAI, the most likely strate-
gy would be to purchase a Web services gateway
that would intercept Web services messages, do a
native invocation of a legacy system, get the
response, and convert it to a response Web serv-
ice message. JCA could easily be used as the tech-
nology that does the native legacy system invoca-
tion, but many companies might object to having
so many layers of message handling to enable
EAI.

As a side note, I believe that this EAI problem
will ultimately be a thorn in Microsoft’s .NET
strategy. Since most legacy systems don’t run on
Microsoft Windows, it’s impossible for .NET to do
direct legacy system integration. Microsoft has
openly declared that Web services are their strat-
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egy for EAI in the future. This means that
Microsoft is depending upon companies to
embed Web services stacks into legacy systems to
gain access to them. I would argue that enterpris-
es will balk at the idea and not make this invest-
ment. Those enterprises that commit to .NET will
be forced to purchase an EAI server (WebLogic
Server is a good choice) to intercept Web services
requests and then use an EAI-specific technology
such as JCA to do the integration.

Context Propagation
A serious infrastructure issue to consider is

transaction and security context propagation
from clients consuming a legacy system to the
legacy system itself.
• JCA: JCA supports security and transaction

context propagation from the JCA server to the
legacy system. This is one of the fundamental
infrastructure concepts incorporated into the
design of JCA and a strong reason it’s used in
many integration scenarios. This means that if
an XA transaction context or a security context
identifying a user is created in the application
server, when the application server invokes a
service on the legacy system, the system is
infected with the transaction and security
context. In terms of XA transactions, this

means that if the legacy system is an XA-com-
pliant resource manager, it can participate in
an XA transaction. This allows architects to
design EAI systems that can ensure ACID
transactions with the legacy system and the
client consuming it. In terms of security, this
means that a single sign-on identifier for an
individual can be used between the client and
the legacy system. These are very critical char-
acteristics to consider when designing interac-
tion with a legacy system.

• Web services: It’s conceivable that a Web serv-
ice message could propagate a transaction or
security context as part of a SOAP header
extension, but there is no standard for doing
that today. Additionally, even if such a stan-
dard existed, it would not be used to propa-
gate XA transactions and internal security user
identifiers. Web services decouple clients from
servers much the same way MOM systems

decouple producers and consumers. Yes, it is
possible to propagate an XA transaction con-
text across a Web service message, but the very
nature of Web services means that there is no
predictability as to when response messages
will be sent or arrive at their destination. XA
transactions are very short-lived transactions,
usually with an automatic transaction rollback
occurring after 30 seconds. The unpredictable
and disconnected nature of Web services
makes them an unrealistic transport for XA
transaction contexts. A similar argument can
be made for system-level security identifiers.
This means that a client using Web services to
access a remote system cannot do so using XA
transaction semantics.

Don’t be discouraged by Web services, however.
Web services are intended to expose a business-
level interface to a piece of business logic, not a
fine-grained method. As such, they do require
transactions, security, and a whole slew of other
infrastructure technologies, but they must be
applied in the context of the environment Web
services will operate in (unpredictable response,
unpredictable load, applications come and go,
XML formats change, etc.). For example, OASIS is
working on the Business Transaction Protocol
(BTP) to model long-lived transactions for sys-
tems in this environment. Additionally, there are
a whole slew of security Web services specifica-
tions being created. Web services will ultimately
change the way developers look at business serv-
ices and the architecture they use to build them,
but you will have to decide if those new
approaches are appropriate for EAI.

Code Binding
Code binding is a simple, yet important, aspect

of EAI. A comparison of JCA and Web services can
be made here, too.
• JCA: JCA is a Java-based technology. This does

not mean that the legacy system has to be
authored in Java, but it does mean that the
consumer of a legacy application using JCA
must be written in Java. This has certain impli-
cations for architects. First, any application
that uses JCA is bound to its use of JCA. This
means that if the application’s use of the lega-
cy system needs to change, a developer must
physically rewrite the JCA access code to make
this change. This may or may not be problem-
atic for some companies. Second, applications
can take advantage of strong typing and com-
pile-time checking for clients that are access-
ing a legacy system. Since the data types and
methods used to access the legacy system are
exposed as Java types, a Java application that
uses JCA can have compile-time checking
against semantic usage of the legacy system (it
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doesn’t validate appropriate usage of the system, just that the syn-
tax of using the system is accurate).

• Web services: A Web service EAI approach would allow a client
authored in any language to access the legacy system, whether a
Java, C#, Fortran, or COBOL client. Also, since Web services use
XML messages to communicate with other systems, a client that
dynamically connects to a Web service and obtains a WSDL docu-
ment to understand message structure doesn’t get any benefits
associated with compile-time checking. However, the Web service’s
format can evolve in real time and the application can dynamically
evolve with it – i.e., changing the Web service doesn’t necessarily
mean rewriting the client using the Web service.

Data Binding
Data binding deals with changing the format of the legacy system

data to a format that is consumable by the client application.
• JCA: JCA requires a binding of the data into a Java data type (Java

class). This is simple and straightforward for simple data types where
there is a clear mapping between the native type and the Java type,
but quickly gets sticky when the legacy system has complex relational
or binary data that has to be manipulated. JCA 1.0 didn’t have a stan-
dard way to represent the format of data in the legacy system; dynam-
ic clients couldn’t connect to a JCA adapter and “discover” what the
data format of the legacy system was. JCA 2.0 will contain a metadata
facility that will allow JCA clients to query a JCA adapter to dynamical-
ly discover the shape and format of data in the legacy system.

• Web services: Web services poses an interesting problem for legacy
systems, as the data in the legacy system must first be translated
into XML for transport and then into the programming language
format of the client consuming the Web service. If the EAI system
uses the client –> Web service –> server middleware –> native inte-
gration adapter –> legacy system approach, the data in the legacy
system goes through an ugly native format –> language format of
native integration adapter translation –> XML translation –> lan-
guage format of the client consuming the Web service. Unless
data-binding techniques drastically improve, it’s possible that a lot
of the meaning of the original data could be lost in these transla-
tions (not to mention the blatant performance slowdown).

On the other hand,
there could be value for
many companies to rep-
resent legacy data in XML
format. XML has seman-
tic business meaning that
can be leveraged across
applications and systems
in a number of different
ways. Also, if the legacy
system natively exposes its data in XML, Web services might provide a
seamless approach that may make using JCA too cumbersome. There are
many systems built in the past three years that are now legacy systems
using XML as the data format, so this approach may be feasible.

Conclusion
I hope this article has provided a rapid introduction to the major

architectural differences between JCA and Web services for the purpose
of doing EAI. We’re always interested in hearing about additional posi-
tioning arguments and further comparisons. If you have something to
add, let us hear about it! Send me an e-mail and let’s discuss it. 
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This article covers two specific topics on
the test: the Java Naming and Directory
Interface (JNDI) and Web applications.

But before we start, there’s one thing I forgot to
mention last month: another benefit of the study
material is that there is a strong overlap of these
topics with the Sun Web Component Developer
for J2EE test. So, by studying for this test, you’ll be
studying for the Web Component Developer test
as well.

Now I’m assuming most of you are fairly expe-
rienced J2EE developers, so I’ll gloss over most of
the material, just pointing out the important
aspects of the test. I’ve also provided a set of
review questions at the end of this article that will
help readers of all skill levels prepare for the test.
Let’s get started.

The Java Naming and 
Directory Interface

There isn’t too much direct coverage of JNDI
on the test, but using JNDI is important and,
therefore, requires a little attention. The primary
thing to be concerned about is configuring an
InitialContxt and knowing the java:comp naming
convention to look up objects.

When you’re configuring an InitialContext, an
Environment object (or HashTable) is used to ini-
tialize the InitialContext. The Environment con-
tains several properties that assist in configuring
the InitialContext object. The property names,
constants, and default values are shown in Table 1.

In addition to the normal naming convention
used by WebLogic Server JNDI, the J2EE specifi-
cation has defined a standard naming convention
for the objects stored in a JNDI tree. You can read
more about this naming convention at http://
java.sun.com/products/jndi/tutorial/beyond/mi
sc/policy.html, but Table 2 summarizes the
important names to know.

That’s more or less all you need to know about
JNDI for the test. I would recommend having a
good general knowledge of JNDI though, since it
is used in some of the code in the test questions. 

Web Applications
Now that I’ve covered a minor test topic, it’s

time to look at something a little more substantial.
Web applications is one of the core topics of the
BEA WebLogic Server 6.0 test. A good understand-
ing of Web applications is extremely important to
passing. Apart from the topic of Enterprise
JavaBeans (EJBs), this is the most widely covered
topic of the test, so be sure to study this area care-
fully. To make it easier, I’m going to break the Web
applications section down into three areas:
servlets, Java Server Pages (JSPs), and deployment.

When you prepare for the HTTP servlets por-
tion, be sure to know the basics of creating an
HTTP servlet. You should be familiar with servlet
methods, how they are used, and when they are
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Property names, constants, and default values

TABLE 1

CONSTANT PROPERTY NAME DEFAULT VALUE

INITIAL_CONTEXT_FACTORY java.naming.factory.initial weblogic.jndi.WLInitialContextFactory

PROVIDER_URL java.naming.provider.url t3://localhost:7001

SECURITY_PRINCIPAL java.naming.security.principal guest

SECURITY_CREDENTIALS java.naming.security.credentials guest
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called. Table 3 illustrates the methods that are important to
understand for the test.

Be sure to refamiliarize yourself with the HttpServletRequest
class and its methods, such as getParameter(), which retrieves
parameters from the request. In addition, study the HttpServlet-
Response and its methods, such as setContentType(), which is
used to inform the client (browser) of which type of data is being
sent back.

The HttpSession class represents the user’s session. It is
retrieved by the getSession() method of HttpServlet. Objects may
be stored and retrieved from the HttpSession by using the
putValue() and getValue() methods, respectively.

WebLogic Server exposes information about the servlet contain-
er through the ServletContext object. You can obtain the Servlet-
Context by the getServletContext() method of ServletConfig, which
is passed into your servlet’s init() method. In addition, the
ServletContext can be used to store data on the Web application’s
scope by using the getAttribute() and setAttribute() methods. It’s
important to note that, unlike data stored in the HttpSession
object, data stored in the ServletContext may be used by all of the
users of the Web application.

JAVA SERVLET PAGES 
The next subtopic of Web applications is JSPs. Be sure to know

the basics of creating a JSP and how WebLogic Server turns your
page into a servlet. Also, be very familiar with the JSP tags used in
creating a page (see Table 4). Below, I’ll discuss each tag and what
you should know about it.

SCRIPTLET 
Understanding that a scriptlet is just a piece of Java code that will

be placed in the service() method of the generated servlet is critical.
The code used in a scriplet has access to built-in objects (see Table 5). 

DECLARATION
A declaration is very similar to a scriptlet, but its code is placed

at the class level of the generated servlet. Because of this, you can
use declarations for defining methods or class-level variables.
Since this code may be accessed by many users it should be syn-
chronized for thread safety. Declarations have access to the same
built-in objects that scriptlets do.

EXPRESSION 
Not much to know here, but you should be aware that an

expression returns the result of a single Java expression to the
client. Also, realize that the expression must evaluate to a String.

DIRECTIVE
A directive is an instruction to the JSP compiler that affects page

compilation. An important fact to remember about directives is that
they affect how the page is compiled, not how the page executes.
Table 6 shows a list of directives. I’ll break each of them down below.

PAGE DIRECTIVE
Table 7 summarizes some possible values for a page directive.

INCLUDE DIRECTIVE 
The include directive textually includes the contents of a file

into the JSP. It is important to distinguish between the include
directive and the include action (see below).

wls certification

Built-in objects

TABLE 5

BUILT-IN OBJECT JAVA CLASS
request HttpServletRequest

response HttpServletResponse

out JspWriter

session HttpSession

config ServletConfig

page Current servlet class

pageContext PageContext

application ServletContext

exception Exception

Directives

TABLE 6

DIRECTIVE NAME DESCRIPTION

page Controls attributes of the JSP page

<%@ page attribute %>

include Textually includes a file into the JSP page

<%@ include file %>

taglib References a tag library to be used in the JSP page 

<%@ taglib uri prefix %>

Naming conventions 

TABLE 2

NAME STORES

java:comp/UserTransaction UserTransaction object

java:comp/env/ejb/ EJBs

java:comp/env/jdbc/ JDBC DataSources

java:comp/env/jms/ JMS connection factories

java:comp/env/mail/ JavaMail connection factories

java:comp/env/url/ URL connection factories

Servlet methods

TABLE 3

METHOD DESCRIPTION

init() Called when the servlet is initialized

destroy() Called when the servlet is destroyed

service(HttpServletRequest, HttpServletResponse) Handles all HTTP requests

doGet(HttpServletRequest, HttpServletResponse) Handles a HTTP GET request

doPost(HttpServletRequest, HttpServletResponse) Handles a HTTP POST request

JSP tags

TABLE 4

TAG NAME DESCRIPTION

<% scriptlet %> Method-level Java code.

<%! declaration %> Class-level Java code. This code should be synchronized for 

thread safety.

<%= expression %> Returns the result of a single Java expression to the client; 

expression must evaluate to a string. 

<%@ directive %> An instruction to the JSP compiler, which effects page compilation.

<jsp:action/> Short-cut functions of the default taglib.
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TAGLIB DIRECTIVE
The taglib directive specifies the location and usage of a tag

library. There isn’t much coverage of tag libraries on the WebLogic
Server 6.0 test, but you may want to take some extra time out to
review them if you are also looking to take the Sun Web
Component Developer for J2EE test.

ACTION
Generically, an action is a reference from a tag library, but for

the purposes of the test, be sure to know the standard set of
actions JSP provides (see Table 8). 

USEBEAN ACTION
The useBean action accesses a JavaBean object. It is not a

valid way to use or create an Entity Java Bean. If the refer-
enced JavaBean doesn’t exist, it will be created. The useBean
action specifies the scope at which the JavaBean exists (see
Table 9).

To retrieve a bean programmatically from a different scope, the
getAttribute(id) method of the proper scope object.

INCLUDE ACTION 
Remember that the include action is different from the include

directive. The include action delegates processing from one page
to another by having the initial JSP page accept the request, call
an included JSP page to perform some function, and then send
the response back to the client.

FORWARD ACTION
Similar to the include action, the forward action also delegates

processing from one page to another. However, the forward action
works by having the initial JSP page accept the request and for-
ward it to the next page. The last JSP page in the “chain” of pages
sends the response back to the client. Multiple forwards may
occur, but only the last page is allowed to send a response to the
client.

DEPLOYMENTS
We’re just about finished with the Web applications section. The

last topic to cover here is deployment. Web application deploy-
ment is a mixed bag of information.

First, you should be familiar with the Web application directory
structure and what each directory is used for (see Table 10). 

There is quite a bit on deployment descriptors on the test, but
most of the coverage relates to EJB. You should, however, be famil-
iar enough with the descriptors to deploy a servlet and a JSP page.
These go in the web.xml file. Examples of servlet and JSP deploy-
ment descriptors are shown in Listings 1 and 2.

Along with the deployment information, the web.xml configu-
ration file also defines some security attributes. These security
attributes specify how WebLogic Server handles security in a Web
application (see Table 11).

And finally, although this really isn’t deployment-related, it
merits mention: you should know that WebLogic Server provides
several servlets to handle incoming requests (see Table 12).

Review 
As promised, I’ve prepared a short study test for you. The

answers are provided at the end of the test questions. I’d advise
taking the whole test at once and then checking your answers;

wls certification

Values for a page directive

TABLE 7

PAGE DIRECTIVE ATTRIBUTE DESCRIPTION
session Indicates whether built-in session object is available

errorPage Specifies an URL to handle all unprocessed exceptions

isErrorPage Indicates the built-in exception object is available

import Specifies what packages should be imported

contentType Sets the MIME type for the response

JSP actions

TABLE 8

ACTION DESCRIPTION

useBean Uses a JavaBean object. Created if it does not exist.

setProperty Sets the value of a property of a JavaBean object.

getProperty Gets the value of a property run time of a JavaBean object.

include Includes a JSP page at run-time. See the Delegation Models section. 
Not to be  confused with the include directive.

forward Forwards to a JSP page at runtime.

Scope of the useBean action

TABLE 9

SCOPE STORED IN OBJECT LIFETIME
page (default) PageContext JSP page

request ServletRequest browser request

session HttpSession user session

application ServletContext application server

Directory structure

TABLE 10

FILE SYSTEM PATH DESCRIPTION

WebAppName root Static files (JSP, HTML, Images)

/WEB-INF/web.xml Deployment descriptors

/WEB-INF/weblogic.xml WebLogic-specific deployment descriptors

/WEB-INF/classes Server -side classes such as Servlets/utility

/WEB-INF/lib .jar files used by Web app

Security-related descriptors

TABLE 11

TAG NAME DESCRIPTION
<login-config> Specifies how the user is prompted to login

<security-constraint> Used to define access privileges to a collection of 
resources by their URL mapping

<security-role> Represents a group or principal in the realm

<security-role-ref> Links a role name to a <security-constraint>

Servlets for incoming requests

TABLE 12

SERVLET DESCRIPTION
FileServlet Handles most client requests, such as HTML pages, images’ and 

other static content. It is WebLogic Server 6.0’s default servlet.

JspServlet Handles processing of JSP pages

CgiServlet Allows WebLogic to run legacy CGI applications

ServletServlet Allows WebLogic to run any servlet in the classpath without regard for 

security. ServletServlet should only be used for development purposes.
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this way, you’ll see how well you’d have done on
the real test.

Next time, we’ll cover JDBC and EJB. Have fun
studying!

1. What property of the InitialContext Environ-
ment affects how the InitialContext is 
created?
a) weblogic.jndi.WLInitialContextFactory
b) java.naming.factory.initial
c) java.naming.provider.url
d) java.naming.security.principal

2. What method of an InitialContext do you call
to retrieve an object from the JNDI tree?
a) lookup()
b) find()
c) bind()
d) get()

3. Which servlet allows you to execute any other
servlet in the classpath?
a) FileServlet
b) JspServlet
c) ServletServlet
d) CgiServlet

4. What method of the response should you call
before you send any content back to the
browser?
a) setMIMEType()
b) setContentType()
c) setResponse()
d) setContent()

5. What class can be used by a Servlet to store
attributes at Web application scope?
a) AppContext
b) ServerScope
c) SessionContext
d) ServletContext

6. Which JSP tag includes a JSP page for execut-
ing at run-time?
a) <%@ include file="somepage.jsp" %>
b) <jsp:include page="somepage.jsp">
c) <jsp:forward page="somepage.jsp">
d) None of the above

7. If a JSP page has the isErrorPage directive set
to true, which of the following is true?
a) An intrinsic exception object is defined
b) All exceptions raised by any page in the 

Web application are redirected to this page
c) This page is displayed when the generate-

Error()
method is called

d) All of the above

8. Select a valid way to call an EJB from a JSP page:
a) Utilize a standard JSP directive
b) EJB Creation code in scriptlet
c) <jsp:useBean> action
d) All of the above

9. Which deployment descriptor contains the url-
pattern used to map a servlet or a JSP to a URL?
a) <servlet>
b) <servlet-name>
c) <servlet-mapping>
d) <servlet-url-pattern>

10.Which Web application directory houses the
deployment descriptor file weblogic.xml?
a) The Web application root
b) META-INF
c) WEB-INF
d) There is no deployment descriptor file 

named weblogic.xml.

Answer Key

Listing 1:  Servlet deployment descriptor

<servlet>

<servlet-name>ServletA</servlet-name>

<servlet-class>Aservlet</ servlet-class>

</servlet>

<servlet-mapping>

<servlet-name>ServletA<servlet-name>

<url-pattern>/serv/</url-pattern>

</servlet-mapping>

Listing 2: JSP deployment descriptor

<servlet>

<servlet-name>JSPFileA</servlet-name>

<jsp-file>AJSPFile.jsp</jsp-file>

</servlet>

<servlet-mapping>

<servlet-name> JSPFileA <servlet-name>

<url-pattern>/jsp/</url-pattern>

</servlet-mapping>
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1. b  2. a  3. c  4. b   5. d  6. b  7. a  8. b  9. c  10. c 
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The gist of these problems is always that
they have two EJB components in two
different servers. Bean One on Server

One executes in the context of a JTA transaction
in which it calls Bean Two on Server Two, thus
propagating the transaction across to the second
server. Finally, the first method ends, and the
transaction commits.

When the time to commit comes, the transac-
tion is aborted. Accompanying the abort is a
cryptic exception, javax.transaction.Heuris-
ticMixedException. Since this comes up repeated-
ly, I thought I would dedicate this
month’s column to unravelling
what’s going on here.

First the euphemism: in
the world of transactions,
transaction managers don’t
like to sound too pessimistic,
so if they think the world is
coming to an end, they don’t
engage in unnecessary
hyperbole, as it might upset
the system administrators.
Instead, they just quietly say
that a heuristic outcome has
occurred. That means that

your carefully orchestrated ACID transaction has
just ended with all the data potentially inconsistent,
and you’d better go check your databases. Or, to put
it another way, the world is at an end!

So with that explanation out of the way, let’s
think about what’s happening here.

The call to Bean 1 has started a transaction
that is associated with the thread of control and
will propagate through to any database updates
and the like that it performs. Then, it calls Bean 2.
This will flow a request over to Server 2, where
the second bean will be executed. Somehow, the
transaction is being flowed over, accompanying
the RMI request. Usually, server-to-server com-
munication between WLS instances is done using
the T3 protocol, and one of the things that can be
achieved using T3 is the attaching of information
about transactions to a request. So under the cov-
ers, the two WebLogic instances have exchanged
notes about the transaction, and now both can
participate, and at a later date commit or abort it
as a single unit.

Allow Me to Digress…
At this point, a small digression is in order. The

latest version of WLS, 7.0, is fully J2EE 1.3–certi-
fied, which mandates, among other things, sup-
port for EJB 2.0. This in turn mandates applica-
tion server interoperability using RMI/IIOP. The
IIOP protocol, like T3, allows context information
such as active transactions to be passed along
with method invocations. So, with WLS 7.0, this
same scenario could be played out with one of
the servers being a WLS instance and the other a
different app server (although I don’t know why
you’d want one –  but I’m biased!). Anyway, back
to the plot…

Something I haven’t mentioned so far in all of
this is security. The client that initiated this

request connected to Server 1 at some
point using an
InitialContext with a
username and pass-
word. When the
method on Bean 1 is

invoked, the EJB
container will

check that the
logged-in user is
allowed to execute
the method. Likewise,
the EJB container on
Server 2 will do the
same check before it
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allows access to the method on Bean 2. This implies that the security
ID associated with the request has also flowed over the wire, along
with the transaction ID, and indeed it has. This is another capability
of the T3 protocol. Incidentally, it’s also another requirement of EJB
2.0 container interoperability – a protocol called CSIv2 is used to flow
a user identifier over an IIOP connection and this too is supported by
WLS 7.0.

The request has flowed from Server 1 to Server 2, along with the
transaction and the caller’s user ID, and it gets executed there and
the result is returned. So far, so good. Now Bean 1 returns to the
client and, if the transaction was container-managed, then the con-
tainer will call commit. It is the job of the transaction co-coordinator
(part of the JTA subsystem in Server 1 in this case) to synchronize the
prepare and commit phases of this transaction. It will see that there
is a participant on Server 2 and send a message to the server
instructing it to perform the prepare phase of the two-phase commit
protocol. It’s at this point that the problems arise. This call isn’t being
done on behalf of the client, rather it
is initiated by the JTA subsys-
tem. What security ID will
flow across the wire? In
fact, it will be the
WebLogic “system”
user on whose
behalf the prepare
phase is execut-
ed. It would be a
pretty serious
security flaw if
any Tom, Dick, or
Harry could ran-
domly prepare or
commit transac-
tions, so the use of
the system ID closes
this potential security
hole. However, we now need
to take a look at the security
model underpinning WLS 6 (this area is another that has been sub-
stantially upgraded in WLS 7). In version 6, two servers will trust each
other if they share the same system password. There is no greater
degree of trust than trusting the system user, so for the prepare (and
subsequent commit) phases to be allowed, the two servers must
share a system password.

And Back to the News…
In conclusion, every time this has arisen on the newsgroup

(remember, that’s where this all started) the solution has been to
make sure that all WLS instances that participate in a transaction
share a common system password. Also note that transactions can
happen that you’re not aware of; for instance, if you send a message
to a remote JMS queue, a transaction may well be started on your
behalf by the JMS subsystem. Remember, next time you see a
HeuristicMixedException, check your passwords!

Resources
• WebLogic server transactions newsgroups:
news://newsgroups.bea.com/weblogic.developer.interest.transac
tion, or http://newsgroups.bea.com/cgi-bin/dnewsweb?cmd=
xover&group=weblogic.developer.interest.transaction&utag=.
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The integration needs of your application may
be categorized (see Figure 1) as :
1. Integration with packaged enterprise applica-

tions, such as  SAP, Siebel, or PeopleSoft
2. Integration with legacy systems, such as logic

in a CICS application or data in an IMS data-
base

3. B2B integration with customers and partners
4. Publishing and using components in a com-

ponent-based development environment 
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Your WebLogic applications

have a diverse array of 

integration requirements, and
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rich set of technologies to meet these
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integration needs and show how you

can rapidly meet them using WebLogic

Application Server and NeuArchitect for

rapid application development.
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Technologies are now available to meet these
application integration needs.  They include
messaging using XML and JMS,  Web services,
many types of connectors – J2EE connectors,
legacy connectors, and API connectors.  For each

need, more than one type of integration technol-
ogy may be available, and you’ll need to select
the one most suited to your needs.

ENTERPRISE APPLICATION INTEGRATION 
Your packaged enterprise applications, such as

those from SAP, PeopleSoft, Siebel, and J. D.
Edwards, may provide alternative methods of
integration.  SAP, for example, originally provided
a proprietary API interface called BAPI, and a
proprietary messaging system called iDocs.  More
recently, SAP has offered standards-based inte-
gration approaches that include XML messaging,
J2EE Connector Architecture, and Web services.
Most packaged application vendors are similarly
moving toward offering standards-based integra-
tion.

LEGACY INTEGRATION 
Legacy integration requires that your applica-

tion be able to interact with older systems that
have data and program elements of noncontem-
porary technologies such as CICS or MVS pro-
grams and IMS, VSAM, IDMS, and ADABAS data-
bases.  These systems were written well before

today’s sophisticated integration technologies
were available; therefore, legacy connectors are
needed to wrap data and logic.  These connectors
are available from many vendors, including iWay
Software and NeuVis.

B2B INTEGRATION
Business-to-business (B2B) integration allows

your applications to interact directly with your
partners’ applications – for example, sending
orders directly to your vendors or receiving them
from your customers – to provide an efficient way
of conducting your business.  Originally, EDI
messaging was developed to meet these needs,
but it proved to be cumbersome and expensive
and has been implemented mostly by large com-
panies. Now XML messaging over the Internet is
making B2B integration more flexible and less
expensive.  Web services will also be a promising
technology for B2B integration after it has devel-
oped appropriate standards and infrastructure
for security and reliability.
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COMPONENT-BASED DEVELOPMENT
Component-based development allows you to

reuse your application components across many
applications.  Integration at the component level
involves developing a common interface that
other programs and systems can use to access
the features of the component.  You have a choice
of component technologies: you can publish and
use your EJB components as session and entity
beans, or you can bridge to COM and CORBA
components.  Most importantly, Web services
promises to be the universal standard for compo-
nent-based development – that will be imple-
mented on all platforms and technologies.

Integration Technologies and Rapid
Integration Development

Application integration needs can be met with
a variety of technologies. In the following sec-
tions we’ll examine key technologies available on
WebLogic and see how you can rapidly develop
your application integration solution using the
WebLogic platform and NeuArchitect, a RAD tool
from NeuVis software.

MESSAGING USING XML AND JMS
Messaging is the most flexible and formal means

of integrating your application with existing appli-
cations. It is suitable only if the applications being
integrated have an agreed-upon and supported
protocol for messaging. This protocol may be an
industry standard, or a custom protocol adopted
between the providers of the applications.
Messaging is a very popular means of integration
within the enterprise and for B2B integration.
Messaging involves two technologies – XML as the
format of the message and JMS-enabled transports
for transporting the messaging between applica-
tions (see Figure 2).

XML – LINGUA FRANCA OF INTEGRATION
One of the main problems with early integration

efforts was the lack of a standard for sending infor-

mation between programs and partners. There
was EDI, but it required a customized communi-
cations infrastructure to support that was also very
expensive on a per-transaction basis. What was
needed was something that could work (securely)
over the Internet and could provide a significantly
reduced per-transaction cost. Enter XML. 

XML has had a profound impact on integra-
tion, as well as computing as a whole. It’s the
basis for other technologies, such as SOAP
(Simple Object Access Protocol), the protocol
used as part of Web services. XML provides a
means of describing both the structure and con-
tent of data in a form that is easily exchanged
over the Internet. The format is defined either in
a DTD document or as an XML schema. These
formats are then exchanged between trading
partners. Additionally, a variety of industries have
developed XML-based standards for describing
data, which further eases the task of integration.

JMS MESSAGING
Java Message Service (JMS) is a standard J2EE

API for reliable asynchronous messaging between
applications. Many vendors, including BEA, have
implemented this API. BEA’s offering is composed
of a transport mechanism and the JMS applica-
tion layer API for administration and sending and
receiving messages. These systems usually sup-
port two messaging paradigms: point-to-point
(PTP) and publish-subscribe (pub-sub). PTP is a
mechanism in which messages are sent from a
particular source to a particular destination. The
messaging system uses queues to accomplish
this. Pub-sub works differently in that messages
are sent to possibly multiple destinations.
Receivers subscribe to a particular topic and
when a message is generated for that topic all the
receivers who subscribe to it receive the message. 

With the release of the EJB 2.0 specification, a
new mechanism was added to support JMS mes-
saging: the message-driven bean or MDB. The
MDB container provides a standardized listening

wldjFEATURE

FIGURE 2

Rapid messaging integration using XML and JMS

FIGURE 1

Application integration: Needs and technologies
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service that monitors queues or topics for mes-
sages. It has a single standard interface method
called OnMessage() that is executed once a mes-
sage is received. This mechanism eliminates the
need for the developer to write complicated listen-
ers that would need to provide thread manage-
ment, load balancing, and transactional controls.
The container handles all of it. WebLogic supports
the concept of the MDB in versions 6.0 and higher.

Now let’s look at how you can create some
rapid integration solutions using WebLogic and
NeuArchitect.

RAPID INTEGRATION USING XML AND JMS
As a first step, you will need to do some setup

in the WebLogic Console. You need to do the fol-
lowing:
1. Enable JMS for the main server instance. Click

on the server instance and select the services
tab and then the JMS tab.

2. Create a JMS Server instance and assign it to
your main server instance. You can do this by
clicking on the JMS Servers node in the
administration tree.

3. Once a JMS Server is created, you need to cre-
ate your destinations. Under your new JMS
Server node, create your queues.

That’s pretty much it as far as configuration.
You can then use NeuArchitect to create the busi-
ness logic to process either inbound or outbound
messages.  In NeuArchitect, you need to do the
following:
1. Create a project. Set the application server to

BEA WebLogic 6.1 (or later). Set the Messaging
technology to JMS.

2. Using the class diagram, create your business
classes. The classes you define will be generat-
ed for the target technology with a host of
essential plumbing code, so all you have to do
is write your business methods.

3. For a given class, use the Messages tab to
define your message. You can identify it as
inbound or outbound, and select what queue

to use, encryption methods, and so on. For
inbound messages, you can choose to use
MDBs to process them.

4. For your message, you can use the Neu-
Architect Message Mapper to load a DTD for
an XML message and then map the elements
of the DTD to the business classes you created
in the class model. It will generate all the code
for reading the message and mapping the ele-
ments of the message to the business objects.

5. Write your business method for processing the
data that was mapped to your classes. Instead
of parsing methods, you simply address objects
and attributes. The NeuArchitect API allows
you to insert the information into a database
or do any further processing you wish.

6. Press the Construct Messages button to gener-
ate the Java code, build the beans, and auto-
matically deploy them onto WebLogic.

Web Services
Web services is a newer technology that has

the potential to transform integration and com-
puting itself. The technology allows programs to
communicate with one another using standard
protocols such as HTTP. A service provider will
write a piece of software that provides a useful
business function. Using special tools, the 
service provider creates a definition of this 
service using Web Services Description 
Language (WSDL). Using this definition, the
service provider will then publish the service 
to a Universal Description, Discovery, and
Integration (UDDI) server that  acts as a lookup
registry similar to the way DNS works for finding
hosts on the Internet. Anyone who wishes to use
this service will query the UDDI server to discov-
er a list of services from the provider and select
the one they wish to use. As part of the discovery
process, the user is provided with information on
the nature of the service, how to call it, what
parameters it accepts, and what information is
returned from the service. The mechanism for
communicating between a program and a Web

wldjFEATURE

FIGURE 3

Rapid Web services integration

FIGURE 4

Rapid legacy integration
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service is Simple Object Access Protocol, or
SOAP. SOAP is XML-based, and provides a 
powerful mechanism for making requests and
receiving responses (see Figure 3).

RAPID INTEGRATION USING WEB SERVICES
BEA, along with several other vendors, has

been an industry leader when it comes to Web
services support. WebLogic Version 6.1 supports
the deployment of Web services by providing
automatic generation of WSDL definitions and
the handling of SOAP messages for deployed
Web services. NeuArchitect also provides devel-
opment support to make it easy to create and
deploy Web services on WebLogic. Here’s what
you need to do:
1. There’s no real setup for the WebLogic Server.

The Web services support is supplied by the
basic installation of Version 6.1 or higher.

2. Using NeuArchitect, create an application and
create your business classes.

3. When you create your business classes, you
also create your business rules in the form of
methods on the classes. These rules are written
in Java. With a click of a mouse, you can declare
any of these methods to be Web services.
Additionally, NeuArchitect allows you to create
and publish components that can combine
several classes and methods together. Again,
with a click of a mouse, all the methods in the
component can be defined as Web services.

4. Once you’ve created your methods and/or
components, construct them. NeuArchitect
will use WebLogic’s inherent WSDL creation
facility to generate the WSDL. WebLogic also
provides the location of the WSDL, which is
needed for publishing to a UDDI server.

5. The developer can point at a public or private
UDDI server, and then provide the WSDL from
WebLogic to indicate where the Web services
are published. All of this is done with a few
clicks of the mouse.

Web services can also be used to reinvigorate
existing assets. NeuArchitect can create wrappers
that call existing functions. These wrappers
would then be published to WebLogic as Web
services.

J2EE Connector Architecture
In the 1990s, enterprises began the process of

consolidating internal systems by deploying
enterprise resource planning (ERP) systems
from companies such as SAP, Baan, J.D.
Edwards, and PeopleSoft. These systems provid-
ed all the basic functionality for an enterprise:
human resources, accounting, order processing,
and inventory control, to name a few. These
systems, once deployed, became the lifeblood
of the organization, and a need arose to inte-
grate them with other systems used by the
enterprise. 

Initial efforts required coding to a complex
API provided by the ERP vendor. Sun has
attempted to address this problem by providing
the J2EE Connector architecture specification.
WebLogic has introduced support for this in
Version 6.1 and higher, providing a standardized
method for accessing these ERP systems. ERP
vendors write adapters to their systems that
provide connectivity, as well as a discovery
mechanism so the calling program can know the
structure of the data that the ERP system sup-
ports.

RAPID INTEGRATION WITH LEGACY CONNECTORS 
In order to integrate with legacy systems, you

need to use the appropriate legacy connector.
NeuArchitect provides legacy connectors to
access data on IMS and VSAM databases and
logic on CICS and MVS platforms. It also inte-
grates with more than 140 legacy adapters offered
by iWay Software. The following steps illustrate
rapid legacy integration with the IMS database
connector (see Figure 4).
1. Using the mainframe translator software pro-

vided with NeuArchitect, translate your
COBOL COPY files into an XML schema file
that will be imported into NeuArchitect and
COBOL stored procedures that will perform
the read/write access on the mainframe.

2. Import the XML schema file into NeuArchi-
tect. It’s converted into a UML class model
that remains mapped to your IMS database.

3. You can now develop the rest of your applica-
tion – e.g., you can integrate the application
through messaging and Web services and
design Web and wireless transactions. Auto-
construct and deploy the application.

4. When you use the application, it connects to
the mainframe using JDBC through DB2 con-
nect and uses the COBOL stored procedures
that were generated in Step 1 to access the
IMS database for read/write access.

In a similar manner, you can use other legacy
connectors to access other types of legacy data-
bases and logic.

Conclusions
There have been significant advancements

toward easing the pain of EAI in the past few
years. BEA, with its WebLogic platform, has pro-
vided support for the best of the emerging inte-
gration technologies. Moving forward, BEA will
continue to refine and enhance WebLogic’s inte-
gration capabilities. 

Coupled with RAD tools such as NeuVis’
NeuArchitect, the obstacles to integrating com-
plex systems are being eliminated. This allows
developers to use integration to form a compre-
hensive, cohesive enterprise information net-
work that adds enormous value to the enter-
prise. 

wldjFEATURE
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BEA WebLogic Portal 4.0 contains frameworks
designed to allow the creation of adaptive appli-
cations using visual, data-cleansing, and business
components reaped from previous application
development projects. The Webflow and Pipeline
frameworks enable developers to dynamically
link together reusable components that follow
the Model-View-Controller (MVC) design pattern.

Webflow Framework
The Webflow framework is designed to build

Web applications that can adapt to changing
Web-business requirements. The main controller
behind the Webflow framework is the
WebflowExecutor class (see Figure 1). The
WebflowExecutor intercepts events emanating

from a visual, input processor or business com-
ponent, consults with a centralized XML-based
application scenario file; and invokes the next
predefined visual, input processor or business
component.

The XML-based application scenario file
enables the decoupling of application compo-
nents, which is key to developing adaptive appli-
cations with reusable components. During run-
time, each component sends an event type and
location identifier to the WebflowExecutor via the
WebflowServlet. The WebflowExecutor  then
determines the next component in the sequence
to execute. The runtime determination of
sequence flows by the WebflowExecutor allows
the developer to simply modify the scenario file
in order to alter the business flow of the online
application. The alteration of the sequence file
may include rearranging existing links between
components, removing existing components, or
adding new components. The ability to add and
remove components in an application that uses
the Webflow and Pipeline frameworks without
any code modifications is made possible by using
the provided JSP Webflow tag libraries (in the
case of visual components) and by implementing
the appropriate interfaces (in the case of input
processors and pipeline components).

VISUAL COMPONENTS
The visual components that can be used in the

Webflow framework are JSP and HTML pages.
The only supported events that visual compo-
nents can generate are hyperlinks and forms. In
the case of JSP pages, the developer need only
inform the Webflow servlet of the event type and
origination ID, which would then be forwarded to
the WebflowExecutor. JSP helper tag libraries are
provided to help the developer in developing JSP
pages, as shown below.

<a href="<webflow:createWebflowURL

origin="checkout.jsp" event="link.continue"

httpsInd="http"/>"> Check Out </a>

The example above is invoked when the user
selects that corresponding hyperlink, in which
case the origin ID (“checkout.jsp”), the event type
(“link.continue”), and the protocol to be used
(“http”) are sent to the Webflow servlet.

In the case of HTML visual components, the
visual component developer would pass the
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Webflow servlet the same information as a JSP
visual component. However, since JSP tag
libraries are not usable in HTML pages, the infor-
mation has to be explicitly placed in the appro-
priate format, as shown below:

<a href=http://localhost:7501/example/application?name-

space=order&origin=checkout.jsp&event=link.continue>

Check Out </a>

The fact that destinations aren’t hard-coded in
each visual component allows the developer to
rearrange the site map without having to modify
JSP or HTML code.

INPUT PROCESSOR COMPONENTS
In order to ensure that the information being

sent to the business components is valid and well-
formatted, a data-cleansing step should be added
to the execution flow. InputProcessors are special-
ized Java classes that can be used to perform the
data-cleansing task. To add an InputProcessor to
the Web application scenario, a developer would
simply implement the InputProcessor interface or
extend the InputProcessorSupport class (see
Figure 2), and link the InputProcessor to the
appropriate components in the XML-based sce-
nario file.

The InputProcessor developer may also use an
implementation of the ValidatedValues interface
to report back to the visual component the
results of the completed data-cleansing task. The
visual component developer can then access the
status of each form field via the <Webflow:-
validatedForm> JSP tag. In addition to cleansing
data, InputProcessors can also be used to per-
form conditional branching within a Web appli-
cation where, depending upon the branching
logic contained in the InputProcessor, the return
value will tell the WebflowExecutor which visual
or business component to execute next.

After the InputProcessor completes its process-
ing, a return object is sent back to the Webflow-
Executor. The return object, coupled with the
knowledge of the InputProcessor type, allows the
WebflowExecutor to determine the next component
to execute by referring to the XML-based scenario
file. Similar to the visual components, hard-coded
links to other components are not implemented in
the InputProcessors, which allow the developer to
reuse data-cleansing and conditional-branching
components, and provides the ability to change the
application’s behavior without recoding.

Pipeline Framework
The Pipeline framework is designed to build

business applications that can adapt to changing
business requirements. The framework follows
the Pipe-and-Filter architectural pattern and
works in conjunction with the Webflow frame-

work. After the WebflowExecutor has consulted
the XML-based application scenario file and
determined that a pipeline needs to be executed,
control is handed over to the PipelineExecutor to
execute the pipeline. After completion of the
pipeline invocation, control is handed back to the
WebflowExecutor to determine which compo-
nents in the application sequence to invoke next.
It’s important to understand that all the compo-
nents in the Webflow and Pipeline frameworks
can be linked together in any sequence and that
information may be shared between these com-
ponents through the PipelineSession object.

PIPELINE
The PipelineExecutor serves as the controlling

class in the Pipeline framework, handling the
linkage and exceptions between pipeline compo-
nents. The pipeline components in the Pipeline
framework are essentially business components
that perform the required business functionality.
Each pipeline can be composed of a sequence of
one or more pipeline components and exceptions
can be generated by any of the pipeline compo-
nents. These exceptions can either be fatal, which

REUSE
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stops the processing of the pipeline, or nonfatal,
which allows the next component in the sequence
to be invoked. A pipeline can also be wrapped in a
single transactional context, allowing the compo-
nents in the pipeline to act as one atomic unit of
work. As with the WebflowExecutor in the
Webflow framework, the PipelineExecutor refer-
ences a pipeline scenario script to determine
which pipeline component to invoke next, given a
specific event and origination.

BUSINESS COMPONENT
The business components that can be linked

together in a single pipeline may consist of Java
and Stateless Session EJB classes. The business
component (i.e, pipeline component) is generally
used to execute coarse-grain business logic or
integrate to existing back-end systems.

To add a business component to the pipeline
sequence, a developer would simply implement
the PipelineComponent interface or extend the
PipelineComponentSupport class (see Figure 3),
and link the business component implementa-
tion to the other business components in the
XML-based pipeline scenario file.

In order to allow the sharing of information in
a pipeline, the PipelineSession object is passed

between business components via the required
Process method implementation. The
PipelineSession object can also be contained
within the same transactional context as the
components in the pipeline itself.

GUI Editor Tool
Since the XML-based scenario files are integral

to the Webflow and Pipeline frameworks, the
ability to create and edit these files is incorporat-
ed into the WebLogic Portal GUI tool, the E-
Business Control Center (EBCC). Each framework
has its own specialized drawing area (see Figures
4 and 5) and multiple scenario files are differenti-
ated via a namespacing scheme. The visual edit-
ing tool is very easy to use with drag-and-drop,
zoom, scenario-linking, and attribute-editing fea-
tures. The ability to graphically create an applica-
tion by linking together visual and business com-
ponents from a corporation’s certified IT applica-
tion component library is a powerful step in
building adaptable applications in a substantially
reduced time frame.

Conclusion
The Webflow and Pipeline frameworks, which

are part of the BEA WebLogic Portal product,

FIGURE 3

Pipeline component hierarchy
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address the need for an architecture that is able
to adapt to changing business requirements and
improve ROI by enabling the reuse of application
components.

By simply implementing the required frame-
work interfaces, visual, data-cleansing, and busi-
ness components can easily be linked together to
form a fully functional application. This applica-

tion can then be adapted to address new business
functionality by visually relinking new or existing
components from previous projects. Additionally,
the implementation of the MVC design pattern
provides the separation between the presentation
logic and the underlying business processes, thus
allowing the ability to modify any one of the tiers
without impacting the others. 

FIGURE 4

Webflow scenario canvas

FIGURE 5

Pipeline scenario canvas

REUSE
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PepsiAmericas Moves to WebLogic
For Operational Efficiencies
(San Jose, CA) – BEA Systems,
Inc., the world’s leading appli-
cation infrastructure software
company, has announced that
PepsiAmericas, Inc., one of the
world’s largest beverage bot-
tlers, has standardized on the
BEA WebLogic Enterprise
Platform for the company’s
back-office systems and Web-

based application infrastruc-
ture. 

PepsiAmericas (PAS) is
migrating its Java-based appli-
cations from IBM WebSphere to
BEA WebLogic because of
changing business require-
ments, which
resulted in a
reevaluation of its
software infrastructure. PAS
conducted a thorough review of
its platform requirements
before choosing BEA for its
support of industry standards,
scalability, total cost of owner-
ship, and integration capabili-
ties. Meeting these require-
ments will allow PAS to more
easily and cost-effectively inte-
grate with third parties across
its value chain and transform
its technological capabilities
from a business limitation into
a strategic asset. www.bea.com,
www.pepsiamericas.com

Wily Technology Announces Support
for WebLogic Server 7.0
(Burlingame, CA) – Wily
Technology, a leader in enter-
prise Web application manage-
ment, has announced the inte-
gration of Introscope 3.0 with
BEA Systems’
application
server, BEA
WebLogic
Server 7.0. 

Introscope delivers compo-
nent-level visibility into pro-
duction Web applications,

WebLogic Server, and connec-
tors to back-end systems such
as transaction servers and 
databases, allowing IT person-
nel to isolate application per-
formance issues with pinpoint
accuracy. Direct integration of
Introscope’s patented Agent
technology with WebLogic
Server allows customers to
automatically monitor
WebLogic Server as soon as
Introscope is installed.
Additionally, Introscope utilizes
Java Management Extensions
(JMX) for advanced monitoring
of WebLogic, as well as better
management control of any
JMX-enabled application. 
www.wilytech.com 

Sitraka JClass ServerViews and
JClass DesktopViews Now Shipping
(Toronto) – Sitraka, a leader in
J2EE performance assurance,
has announced that Sitraka
JClass ServerViews 2.1 and
Sitraka JClass DesktopViews 6.0
are now shipping. All JClass
products now support Java 2
SDK version 1.4. 

Sitraka JClass ServerViews 2.1
is a set of 100% Java-based,
server-side components that
bring dynamic charts and
Adobe PDF
documents
from a
back-end J2EE application
server to Web browsers. Sitraka
JClass DesktopViews 6.0, for-
merly known as JClass
Enterprise Suite, is a compre-
hensive collection of integrated
Java components and is fully
scalable to mission-critical
development environments. 
www.sitraka.com

Research In Motion, BEA 
Mobilize Web  Services
(San Jose, CA and Waterloo,
Ontario: – BEA Systems and
Research In Motion (RIM)
Limited, a leader in the mobile
communications market, have

announced their strategic rela-
tionship to deliver a framework
that eases the development and
delivery of mobile enterprise
Web services applications for
the thousands of organizations
using BlackBerry. 

BEA and RIM plan to jointly
deliver a framework for devel-
oping and deploying mobile
Web ser-
vices on
the BEA
WebLogic
Enterprise Platform. The goal is
to bring BEA WebLogic
Workshop and BlackBerry
together in a single solution to
support an always-on, push-
based architecture with end-to-
end security and back-end
integration to corporate sys-
tems. www.rim.net

Macromedia Introduces ColdFusion MX
(San Francisco) – Macromedia,
Inc. has announced Macro-
media ColdFusion MX, a rapid
server scripting environment
for creating rich Internet appli-
cations. Macromedia
ColdFusion MX, previously
code-named “Neo,” brings the
proven productivity of Cold-
Fusion to the highly scalable,
standards-based Java technolo-
gy architecture. ColdFusion MX
offers innovations for creating
rich Internet applications and
working with XML, Web servic-
es, and the Microsoft .NET
Framework. 

ColdFusion MX is built on a
new architecture that delivers
the scalability, reliability, and
power of the Java platform
without the complexity.
Customers can deploy Cold-

Fusion MX as a standalone
server or on top of Java applica-
tion servers, such as BEA
WebLogic.  ColdFusion MX for

BEA WebLogic Server is expect-
ed to ship later this year.
www.macromedia.com

Ceon Introduces Ceon Integration
and Provisioning Suite 4.0
(Redwood City, CA) – Ceon
Corporation, the Intelligent
Service Fulfillment Company,
has announced its Ceon
Integration & Provisioning Suite
4.0 (Ceon IPS 4.0), fourth-gener-
ation platform that adds a 
significant performance and
scalability “boost” to its compre-
hensive, flexible, and feature-
rich service fulfillment solution.

Ceon IPS 4.0 provides event-
based provisioning solutions
that ensure network elements
and software systems perform
all provisioning tasks accurately
and automatically. It enables
service providers to drive down
operating costs by reducing the
number of manual provisioning
steps, accelerate revenue
growth by enabling service
providers to introduce and
deploy new products, and
empower customers with self-
activation so they can begin
using any
and all serv-
ices they
demand. 

Ceon IPS
4.0 is based on open standards
with a distributed, highly scala-
ble architecture designed for
multiservice solutions and to
solve service-fulfillment prob-
lems. www.ceon.com
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Sun Microsystems
www.sun.com/servers/entry/beapromo3
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Sitraka
www.sitraka.com/performasure/wldj


