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Have you ever visited one of those
theme parks that depict life as it was
in colonial times? I’m always fascinat-

ed by the blacksmith and other craftsmen who
show you just how hard it actually was to pro-
duce items that we take for granted, and how
many modern inventions, such as electricity,
they did without. They look happy, but I know
it’s just a show for the tourists. No one wants to
use archaic methods to create things.

In the BEA world, I’m reminded of the differ-
ences between modern convenience and these
theme parks whenever I work with BEA WebLogic
Workshop. I’ve had some time in front of the 2.0
beta, and I’m impressed with their direction. 

I worked with the first version, which was pri-
marily geared to making it easy to create Web
services, and was not particularly useful for
most other aspects of working with the
WebLogic Platform. Still, I liked the easy way
that you could assemble different functionality
into controls (like a database query, or an EJB),
then use them in a drag-and-drop IDE to create
Web services (you did read my bio, didn’t you?
I’m big on Web services.). From an ease-of-use
standpoint, it was light years ahead of most of
the other Java tools. Creating a Web service took
a few minutes, and you even got a free client out
of it. Of course, it wasn’t a very useful client, but
at least you could test if your service worked. 

But there’s more to life than Web services, and
Workshop 1.0 didn’t do much for other things in
WebLogic, like Portal or Integration. 

A marketing fellow I once knew described
programmers as falling into three different seg-
ments. First there were the hard-core, VI-using,
command-line gurus who do the really intense
programming – the guys who write Linux kernel
drivers for fun. Then there were the corporate

programmers, who are more concerned with
getting the next release of the corporate
accounting package out on time. Then there
were business analysts. Don’t ask me how they
got into the programming category; I never got a
straight answer on that one either.

The point this guy had was that each segment
needed different tools because they approached
fundamentally different problems. The hardcore
programmer attacks highly detailed, complex
technical problems. For that, and because they
build the fundamental building blocks of the
organization, they need down-to-the-metal
access, much like C++. 

The corporate programmers have a different
problem – getting a large application of relatively
simple tasks (yes, I know, nothing is simple, but
some things are more complex than others) put
together under tight deadlines. They need less flex-
ibility, and more speed and effort saving devices.

Don’t ask what the business analysts need.
Workshop 2.0 is for the corporate programmer.

You can do Web services, as well as develop
portlets and work with BEA WebLogic Integration
in one drag-and-drop interface that treats com-
plex objects (such as Web services or JCA) as sim-
ple controls that can be wired together. 

Not that it’s perfect mind you – you can’t do
thick-client development at all, and it’s still got
some rough edges on what you can do – but it’s
certainly a much better environment than using
text pad. This is a corporate developers’ tool and
will compete directly with .NET Studio. 

Enjoy BEA WebLogic Workshop. It’s a refresh-
ing change from more hard-core programming
environments, even if you ultimately have to go
back to them for certain tasks. Now, I think my
WebLogic Server just threw a horseshoe. Got to
go find a code blacksmith…
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This trend is particularly true in the informa-
tion technology (IT) arena, as the overspending
of the last few years and the associated lack of
ROI has resulted in intense scrutiny on IT spend-
ing. One of the initial responses to this new focus
on cost-cutting from many IT organizations has
been to consolidate much of their server infra-
structure. By controlling and reversing the “server
sprawl” trends of the last few years, organizations
have been able to achieve substantial savings in
server administration and management. Now
organizations are seeking to achieve even greater
savings by consolidating not only their server
infrastructures, but the associated applications
running on those servers – a decidedly more
complex, yet potentially more rewarding, under-
taking. In addition to the potential cost savings,
organizations that are able to consolidate their
applications will be positioning themselves for
the even greater benefits of a truly adaptive

enterprise.  This article explores the various
strategies for consolidating J2EE applications
running on BEA WebLogic, and the associated
challenges and benefits of doing so.

The Promise
Consolidating J2EE applications, such as por-

tals, running on WebLogic into a single hardware
infrastructure holds the promise of extensive
cost savings and improved application reliability.
As Java and J2EE have evolved over the past sev-
eral years, IT organizations have tended to
deploy both ISV and internally developed appli-
cations into what amounts to a “one application
per server” model. This made a lot of sense at
the time, given the rapid pace of change in the
Java platform over the last few years. Now that
the platform has matured, IT organizations are
left to deal with the resulting server sprawl and
the low resource utilization associated with this
model.

The good news is that tremendous cost savings
can result from consolidating these applications
onto more efficient platforms. Consolidating
underutilized applications onto fewer but more
modern processors can free existing servers for

Given the current global economic

downturn, it is certainly no surprise 

that large organizations are putting cost-

cutting measures at the top of their priority lists. 

AUTHOR BIO…

Alex Heublein is the managing 

principal of the Next-Generation

Enterprise Technologies team within

HP Consulting and Integration’s

Technology Leadership Group.

Alex’s team works to evaluate 

new and emerging enterprise 

technologies in order to help

assess their impact on the 

strategic direction of HPC&I’s 

customers. Prior to joining HP, Alex

was the CTO of an IT consulting

firm focused on B2B integration

technologies and was the 

managing principal of the

Application Server & Middleware

group for IBM Global Services in

North America. He holds a

Bachelor of Science degree in

computer science from the

Georgia Institute of Technology.

CONTACT...

alex.heublein@hp.com

BY  ALEX HEUBLEIN

HOW TO TURN THE PROMISE

CONSOL IDAT ION



PAGE 7J U L Y  2 0 0 3

CONSOL IDAT ION

new development or round out application
testing and staging environments. As an
added benefit, WebLogic server licenses
can potentially be consolidated and recov-
ered for use in future initiatives. These
results can be further extended by utilizing
a more recent version of WebLogic – with
performance improvements of approxi-
mately 30% when moving from version 7.0
to 8.1, and over 100% when moving from
prior versions to 8.1. Finally, the reliability
of these applications can also be dramati-
cally improved by moving single-server
applications into fault-tolerant WebLogic
clusters – thus reducing support and down-
time costs.

The Challenge
At first glance, application consolidation

appears to be only incrementally more dif-
ficult than server consolidation. However,
while server consolidation generally con-
sists of moving servers into a centralized
administration and management infra-
structure and eliminating redundancies,
application consolidation involves running

multiple, independent applications on the
same hardware. Application consolidation
immediately raises several issues: 
• How can I guarantee service levels

between applications? 
• How can I prevent one errant applica-

tion from affecting other applications? 
• How can I reconcile differing needs for

operating system patch levels between
applications?...and so on. 

It quickly becomes clear that any appli-
cation-consolidation initiative has a high
potential for failure unless these and many
other issues are proactively addressed and
accounted for.

The primary issue underlying application
consolidation is striking the right balance
between application isolation and resource
utilization. In an ideal world, every applica-
tion would be completely isolated from
every other application running on the
shared infrastructure, while simultaneously
achieving optimal resource utilization. Of
course, there is no ideal world and, to make
matters worse, the goals of application iso-
lation and maximum resource utilization
tend to be inversely proportional to one
another. Generally speaking, the more
application isolation you achieve, the less
resource utilization you achieve and vice
versa. Figure 1 illustrates the various possi-
ble application isolation strategies and their
relative level of resource utilization (note
the linearity of almost all the strategies).

Flexible Strategies
Depending upon the underlying operat-

ing system, there are several different
approaches to application consolidation.
For brevity, I’ll focus on two operating sys-
tems – HP-UX and Linux – that are repre-
sentative of the types of platforms that IT
organizations are likely to run across in
real-world situations. 

Single WebLogic Instance
The first and most obvious strategy of

application consolidation using WebLogic
is to simply run many applications in the
same instance of the application server
(i.e., in a single Java Virtual Machine [JVM];
see Figure 2). Modern versions of WebLogic
have the ability to run multiple, independ-
ent applications on a single server instance
in a secure fashion. This appears to be a
relatively straightforward solution that
would ensure optimal resource utilization
within a shared infrastructure (in both sin-
gle-server and clustered environments).

However, the drawbacks of this design
quickly become obvious when you consider
all but the most trivial scenarios. A single
JVM environment allows for only a superfi-
cial level of isolation between applications,
and therefore presents the following issues:
• Errant applications can negatively

impact other running applications.
• There is no way to guarantee performance

service levels for different applications.
• All applications must work with the

same WebLogic version, JVM version,
and associated patch levels.

• All applications must work with the
same operating-system version and
patch level.
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Application isolation vs resource utilization



• The potential for upgrade deadlocks
between applications (i.e., an OS or JVM
patch that one application requires ends
up breaking another application).

• The potential for significant support
issues when running third-party ISV
applications in a shared infrastructure.

• JVMs tend not to scale well past four
processor configurations, which limits
the viability of the single-JVM model on
larger machines.

As a result of these issues, a single JVM
shared environment is a viable model only
in situations where extremely rigorous cod-
ing and testing standards are the norm and
where only a very limited number of ISV
applications (if any) are needed.

Multiple WebLogic Instances
The next logical strategy for running

multiple WebLogic applications on a shared
infrastructure is to run multiple instances
of the application server (multiple JVMs) on
the same physical machine (see Figure 3).
This scenario affords much more applica-
tion isolation than the single JVM model,

while giving up only a small degree of
resource utilization. Running multiple
WebLogic instances makes it more difficult
for an errant application to impact other
applications and allows different applica-
tions to use different WebLogic versions
and different JVM versions and patch lev-
els. This model also solves many potential
support issues when running third-party
ISV applications since each instance has its
own virtual machine, heap space, and data-
base connection pools.

While running multiple WebLogic
instances clearly has some advantages over
a singe-instance model, it also has some
significant drawbacks, including:
• Errant applications still have a chance

(albeit a small chance) of negatively
impacting other running applications.

• There is no way to completely ensure
performance service levels for different
applications.

• All applications must work with the
same operating system version and
patch level.

• Memory overhead from running multi-
ple JVMs.

Despite these challenges, running multi-
ple instances of WebLogic is a viable solu-
tion for application consolidation in many
circumstances and represents a good bal-
ance between application isolation and
resource utilization.

Virtual Machines and Virtual Partitions
While a multiple JVM configuration pro-

vides some degree of application isolation,
there are many circumstances where
greater isolation is necessary between
applications. The next logical level of isola-
tion is at the operating system level and is
achieved through the use of virtual
machines (in the case of Linux) or virtual
partitions (or “vPars” in the HP-UX world).
In the virtual machine scenario, a single
physical machine runs a primary operating
system (in our case, Linux) that serves as a
“host” OS for various “guest” operating sys-
tems that run virtual memory spaces. The
host OS essentially virtualizes physical sys-
tem resources (CPU, disk, I/O, etc.) and
coordinates access to these resources by
the guest operating systems (see Figure 4).

Virtual partitions employ similar con-
cepts, but they do not require a dedicated
“host” operating system (there is a vPar
monitor that performs this function) nor do
they truly virtualize system resources
(physical resources are assigned to each
virtual partition).

Implementing virtual machines on Linux
requires a third-party application, such as
the VMWare ESX platform, while virtual
partitions are a built-in feature of HP-UX
11i. From a performance standpoint,
VMWare virtual machines and HP-UX vir-
tual partitions differ somewhat in their
implementation details. Being part of the
base OS and not having to virtualize all
resources, HP-UX virtual partitions tend to
have a lower overhead penalty than
VMWare virtual machines, but are limited
to running multiple versions of HP-UX
only. Conversely, VMWare virtual machines
pay a higher overhead penalty but are able
to host a wider range of “guest” operating
systems, including Windows NT/
2000/2003, Red Hat Linux 7.x / 8.x, Red Hat
Advanced Server 2.1, SuSE Linux 7.3, and
FreeBSD 4.5 (all on the IA-32 architecture).

Since each virtual machine/partition
runs a completely independent operating
system instance, they achieve a high
degree of application isolation, including
the ability to dedicate a certain percentage
of system resources to particular virtual
machines to achieve service-level commit-
ments. (Note: In the case of HP-UX virtual
partitions, processor resources are allocat-
able only on a per-CPU level of granulari-
ty.) In effect, each application is complete-
ly unaware that it is running in a virtual,
rather than a physical, machine. Each vir-
tual machine/partition can also be quickly
reconfigured based upon demand, giving
system administrators a very high degree
of flexibility. However, the price for such
independence is the inherent overhead
involved in managing multiple OS
instances and their associated memory
requirements.

“Hard” Partitions
Aside from actually using multiple physi-

cal servers, the far extreme of the applica-
tion isolation scale is the use of “hard” par-
titions on high-end Unix systems such as
the HP Superdome platform. A hard parti-
tion conceptually resembles a virtual parti-
tion, except that it is actually implemented
in the hardware architecture of the
machine. Each hard partition is physically
allocated a certain number of CPUs, mem-
ory, storage, and so on from a pool of
resources available within the machine.
Once allocated, these partitions act, for all
intents and purposes (including fault toler-
ance), as separate physical machines, thus
providing the highest possible degree of
application isolation but the lowest overall
resource utilization.

PAGE 8 J U L Y  2 0 0 3
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FIGURE 2

Single JVM Environment

FIGURE 3

Multiple JVM Environment
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From a consolidation standpoint, hard
partitions can achieve a marginally higher
level of resource utilization than inde-
pendent machines due to their reconfigu-
ration flexibility and manageability. The
resources of hard partitions can quickly
be reallocated to other partitions to meet
the ever-changing needs of the organiza-
tion. Management and operational costs
can also be reduced through the use of
hard partitions by eliminating the redun-
dant system administration resources
needed to manage a decentralized envi-
ronment.

Resource Partitions and 
HP Workload Manager

A resource partition is similar to a virtual
partition or a virtual machine, but it utilizes
only a single instance of the HP-UX operat-
ing system. In this scenario, each resource
partition gets its own allocation of CPU
resources, which is managed by its own
process scheduler, and its own allocation of
memory resources, which is managed by its
own memory management subsystem.
Thus, a resource partition can simplistically
be viewed as a “mini” virtual machine –
without as much overhead, but restricting

the system to a single instance (and hence,
version) of the operating system.

While resource partitions represent an
interesting compromise between multiple
JVMs and virtual machines, they are able to
achieve even higher levels of resource uti-
lization by using an HP product called
Workload Manager (WLM). WLM essential-
ly sits on top of a set of resource partitions
and periodically monitors their perform-
ance characteristics versus a set of pre-
established service-level objectives (SLOs).
If the SLO of any resource partition is not
being met, then WLM can dynamically
reallocate processor and memory resources
from other resource partitions to achieve
the correct service level. That is, if one par-
tition needs additional CPU or memory
resources, WLM can dynamically reallocate
resources from another partition and add
them to the needed partition – all automat-
ically and without human intervention.
Ultimately, this increases overall resource
utilization while simultaneously ensuring
that system resource allocations never fall
below a minimum threshold specified by
an application owner (see Figure 5).

Workload Manager also has WebLogic-
specific monitoring functionality that
allows it to dynamically reallocate
resources to partitions based upon BEA
WebLogic Server’s free thread count and/or
work queue length. This further ensures
that system resources are utilized in an
optimal fashion while maintaining a high
degree of application isolation.

On large, multiprocessor HP-UX systems,
HP Workload Manager probably represents
the best combination of application isola-
tion and optimal resource utilization for
BEA WebLogic for most circumstances.

Combining Application 
Isolation Strategies

The good news is that many of these
application isolation strategies can be com-
bined to achieve the right level of granular-
ity to effectively balance isolation needs
with resource utilization targets. In order to
achieve the desired results from an applica-
tion isolation strategy, it is likely that many
enterprises may actually need to combine
several solutions to precisely fit their needs.
To illustrate the possible combinations and
the decision-making processes behind
choosing the right combination strategy, I’ll
look at two different scenarios involving
multiple application isolation require-
ments.

CONSOL IDAT ION

FIGURE 4

Virtual machines/partitions

FIGURE 5

Resource partitions and Workload Manager continued on page  24
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Infrastructure-Aware Applications
Applications have traditionally been stand-

alone islands of functionality. Web services are
changing this by providing a natural way to
decompose applications into granular pieces,
allowing them to be recomposed and recom-
bined across multiple systems for different uses.
This granularity, along with the ability to com-
pose higher-level applications out of individual
pieces, provides developers with new facilities to
build extremely sophisticated applications with a
high degree of reuse and efficiency. 

A number of emerging standards and tech-
nologies will extend this granularity and reusabil-
ity down into the application infrastructure itself
– allowing infrastructure-aware applications to

interact with the application backbone in real
time to serve broader service-level or reliability
requirements. For example, if the latency of a
Web service increases to an unacceptable level
due to a traffic spike, an infrastructure-aware
application would be able to increase capacity by
adding another service instance, or alternatively,
limiting access to only priority customers. Either
of these actions would ensure that performance
stays within the bounds of service-level agree-
ments (SLAs) established with your most impor-
tant customers. 

Blue Titan gives developers a practical way to
create infrastructure-aware applications by pro-
viding a shared infrastructure that virtualizes core
functions such as SLA enforcement, routing,
failover, access control, logging, and prioritiza-
tion into a common set of shared services that
can be reused across any number of Web service
applications. This clean separation of application
from infrastructure functionality allows develop-
ers to focus on creating core business logic with-
out concern for deployment details, while also
allowing administrators to define and enforce
consistent, enterprise-wide control policies for all
Web services.

Shared Infrastructure
The benefits of shared infrastructure are

numerous and clear. From a development per-
spective, developers are no longer burdened with

J
ust as service-based applications leverage

a shared set of application resources,

infrastructure-aware applications leverage

a shared infrastructure that can adapt to

meet the needs of the application. This article will

introduce the basics of a shared infrastructure, 

look at the Blue Titan Network Director and how it 

interoperates with WebLogic Enterprise Platform to

enable infrastructure-aware application development,

and provide a glimpse into the future of adaptive

applications.
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building infrastructure into every applica-
tion. Instead, they simply utilize a set of
shared services that are executed in the
network. From an administration perspec-
tive, administrators can define and apply
uniform infrastructure practices to all of
the applications they manage, and main-
tain a well-defined, common set of services
and infrastructure facilities. From a
resource utilization perspective, infrastruc-
ture can be managed and scaled as a cohe-
sive set of resources to meet broad per-

formance or reliability requirements, rather
than as a disparate set of isolated islands.

To create an adaptive application back-
bone a shared infrastructure must have
four key attributes:
• A set of shared network nodes that

monitor and route Web service traffic in
accordance with established infrastruc-
ture policies: These nodes proxy all Web
service traffic and are generally man-
aged by the enterprise IT organization.

• A set of shared infrastructure services
that can be provisioned across an
organization to be utilized by multiple
developer groups: These services either
run on the shared network nodes or on
specialized enterprise systems (for
example, a shared authentication serv-
ice would probably run on an existing
identity system).

• The ability to define and enforce uni-
fied policies across the entire shared
infrastructure: These policies govern
such shared functions as authentication
and prioritization of requestors, logging
of inbound messages, and compensa-
tion for breached SLAs.

• An open, service-based interface that
provides access to infrastructure control
functions and service metadata.

With these four pieces in place it’s possi-
ble to create an adaptive feedback loop
between real-time service performance and
the underlying application infrastructure. 

In Figure 1, a continuous compliance
cycle runs in the background of every
application to verify that all associated
infrastructure policies are met. If all policy
requirements are met, this cycle just hums
away unnoticed. When a policy is breached
(unacceptable latency, multiple unautho-
rized requests, etc.), an event is generated
that triggers a set of compensation services.
These services adapt operational properties
of the shared infrastructure to return the
service to a compliant state.

A Practical Implementation 
of Shared Infrastructure

Blue Titan Network Director is enterprise
software that enables the control and coor-
dination of Web services. It provides a
shared infrastructure of Control Points
(network nodes) and Fabric Services
(shared infrastructure services). When used
in conjunction with the BEA WebLogic
Platform, Network Director enables a prac-
tical path toward infrastructure-aware
applications. 

Services created in BEA WebLogic
Workshop are registered with the Network
Director, where they become manageable
network resources. Once registered, servic-
es are assigned specific security, manage-
ment, and monitoring polices that are
enforced across the enterprise in a consis-
tent, unified way. Developers are responsi-
ble for creating services with well-defined
interfaces and WSDLs, and IT handles the
rest. This way, if policies change (say a new
logging requirement is imposed), the serv-
ice itself remains valid and usable.

Fabric Services
Currently Blue Titan provides a set of

over 80 shared, reusable services out of the
box. These Fabric Services allow developers
and administrators to programmatically
interact with the Network Director without
coding or scripting. They give programmat-
ic access to service metadata, service man-
agement functions, and control functions.
This lets IT build infrastructure policies
that can affect traffic flow, capacity, and
access properties of the network to meet
operational requirements.

Indirect Addressing 
Through Control Points

Blue Titan Control Points execute and
enforce Web service control policies across
an enterprise. Control Points are servlet-
based components that run on BEA
WebLogic Server and are deployed across a

FIGURE  1

Adaptive infrastructure flowchart

INTEGRAT ION

An Application Traffic Control System
As an analogy, consider the infrastruc-

ture that supports the airline industry.
Aeronautical engineers have specialized
knowledge of structures, flight systems,
and aerodynamics; and concentrate on
building the best aircraft possible. These
engineers explicitly do not think about
building good airports or how opera-
tional 737s are routed between cities.
However, they do need to ensure that
737s meet the interface requirements of
the infrastructure. For example, all air-
craft must be able to take off and land on
existing runways; they must be able to
communicate with the air traffic control
system via appropriate radio links; and
they must be able to use standard jet
fuel. Should the aircraft meet these inter-
face requirements, it can be operated
and managed easily using the existing
infrastructure. Developing applications
that run within a shared infrastructure is
similar. Developers are responsible for
making the best application possible. The
only constraint is that it has the appropri-
ate interfaces to take advantage of the
shared infrastructure. 

If you are currently building routing,
failover, security, and prioritization into
your Web service applications, your life
will be much easier with a shared infra-
structure in place. 

FIGURE  2

Analyzing service metadata at build time 
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network as dictated by traffic, security, or
reliability requirements. Upon registration
with the Network Director, all Web service
interfaces are assigned a virtual address
that references a Control Point. All requests
for the service are routed first to a Blue
Titan Control Point and then to the corre-
sponding service provider. This indirect
addressing enables all of the control, coor-
dination, and metadata functions provided
by Network Director. As requests and
responses pass through the Control Point,
policy is enforced (access, failover, etc.)
and operational metadata (response time,
uptime percentage, etc.) is gathered and
stored in logs. This information can then
be referenced by any application with any
Web service–compatible application,
including WebLogic Workshop or Portal.

Infrastructure-Aware
Application Examples

Using the BEA WebLogic Enterprise
Platform and the Blue Titan Network
Director, developers and enterprise IT can
collaborate to create an adaptive infra-
structure. Given that all visibility and con-
trol functions are Web services themselves,
the flexibility of the resulting infrastructure
is almost unlimited. The examples below
demonstrate a few simple ways that a
developer can utilize the shared infrastruc-
ture to make more reliable and responsive
applications.

Analyzing Service Metadata 
at Build Time

Using the Blue Titan Network Director
and BEA WebLogic Workshop, a developer
can query up-to-the-minute performance
information for a specific service. With this
information, decisions can be made on
whether to use a specific service or an
alternative with a better performance and
reliability history. (see Figure 2).

Using WebLogic Workshop a developer

would call the Blue Titan Fabric Service
listConsumableServices to display which
services are available for use. In this exam-
ple, assume that there are two versions of a
service: ServiceA.1 and ServiceA.2. Then
the Fabric Services getLatencyByService,
getUptimeByService, and getUsageBySer-
vice would be called to view the metadata
for ServiceA.1 and ServiceA.2. The resulting
information would then be used to decide
which service is better suited to the appli-
cation (see Figure 2). 

Note that this sequence of Fabric
Service calls could easily be aggregated
into a single coarse-grained Web service
named listServiceMetadata. This service
could then be provisioned to developers
for future use, made into a Workshop
Control, or hooked into BEA WebLogic
Portal to provide a graphical interface. The
result is a streamlined process for discov-
ering and acting upon service metadata at
build time.

Deploying Additional Service Instances
Based on SLA Breach

An infrastructure-aware application can
interact with the underlying WebLogic
Platform to fulfill service-level agreement
(SLA) requirements. Assume that a certain
high-value service, tradeStatus, has a maxi-
mum latency constraint of 500ms. In other
words, the service provider has guaranteed
that tradeStatus will execute within 500ms
or the usage fee will be returned to the
consumer. To enforce this constraint the
service provider utilizes the Blue Titan
Network Director. 

Look again at the flowchart in Figure 1.
The compliance cycle runs continuously to
monitor the operational metrics of
tradeStatus. A usage surge causes latency
to exceed 500ms and an event is generated
that kicks off the compensation cycle.
Given that the compensation cycle simply
calls other (infrastructure) Web services, it

can perform any number of actions in
response to the event. In this case, the
compensation cycle will call two Workshop
Controls, deployWebService and register-
WithBlueTitan, which will bring an addi-
tional instance of tradeStatus online,
increasing capacity and reducing latency.
(see Figures 3 and 4).

The Workshop Control deployWebSer-
vice invokes a previously defined set of Ant
tasks that automatically build an EAR in
Workshop and deploy it to an available
WebLogic Server. Then the Workshop
Control registerWithBlueTitan invokes a
series of Fabric Services that registers the
new WSDL with the Network Director and
assigns appropriate policy. Once that is
done the Web service will be accessed
automatically by consumers and included
in the compliance cycle. Should the latency
remain out of bounds, the process can be
repeated.

Conclusion
BEA and Blue Titan are actively collabo-

rating to provide a best-in-class Web ser-
vice infrastructure. The WebLogic Platform
is purpose built to compose and run busi-
ness-critical Web services. Blue Titan
Network Director augments these capabil-
ities by providing a common control infra-
structure to ensure that all Web services
are utilized in a consistent way across an
enterprise. Today this offers customers a
practical way to operate reliable and scala-
ble Web service applications. In the near
future, as customers utilize conversations
to support asynchronous processes, BEA
and Blue Titan will extend the flexibility of
Web services into event-driven stateful
processes that span multiple systems or
domains. The end result is a 100% stan-
dards-based approach to enterprise com-
puting and a dramatic reduction in the
cost of building, integrating, and operating
business applications. 

INTEGRAT ION

FIGURE  4

Deploying additional service instances based on SLA breach 

FIGURE  3

Deploying additional service instances based on SLA breach 
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In an ideal world, this would be simple.
However, we don’t live in an ideal world, so there
are a number of problems. The first problem is
that we often want to take data from one service
and use it as a parameter to call another, take
returned data from that service and use it to call
another, and so forth. We would then want to take
pieces of data from each and aggregate them
together to form our response to the original call.

In addition, data-type conversion may be nec-
essary to map parameters to each other. For
example, service 1 may return a double that is
required by service 2 as an index, but service 2
expects it as a float. Interoperability is more than
just being able to parse WSDL to create a proxy –
operations such as data-type conversion are
paramount.

Finally, you cannot expect all the services to run
on the same platform. There may be .NET Web
services, COM, DCOM, or other J2EE Web services
that need to be integrated, to name a few. This is
far more complicated than simple data aggrega-

tion, but is a real-world requirement; and with Web
services development platforms alone it would
require a lot of hand coding, defeating the purpose.

Here’s where a tool such as BEA WebLogic
Workshop 8.1 and a platform such as BEA
WebLogic  Integration 8.1 come into play. 

A Real-World Use Case
A fictional company, The Pension Source

(TPS), provides pension administration for their
customers. Their pension plans have always
been based on funds based in the U.S. but they
want to branch into international funds. Their
offices in Europe have a Web service that pro-
vides foreign exchange information, and these
offices are standardized on Oracle as an applica-
tion server. In addition, they have a domestic
database that contains the recent price history
and currency code for each fund. They would
like to integrate these Web services to provide a
new application. What will this entail?
1. Exposing an interface that allows the user to

query the dollar price of a particular fund
2. Pulling the price of the fund from the database
3. Pulling the currency code of the fund from

the database
4. Converting the price to U.S. dollars
5. Returning the converted price to the user

In step 2, the fund price is returned to the user
as a float. In step 4, the distant Web service
requires the price to be passed to it as a double.

We’ll see how straightforward the design and
implementation of such a workflow and orches-
tration is with BEA WebLogic Workshop.
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W
hen talking about enterprise

application integration, we

tend to think of using Web 

services technologies such as

SOAP and UDDI to virtualize a data model across a

large enterprise. The thinking is that with a consistent 

interface, the data stores of the company can be

abstracted behind a Web services layer and 

reported in XML, which can then be kneaded to the

particular needs of your application.

MEETING THE GOALS OF TRUE APPLICATION INTEGRATION



J U L Y  2 0 0 3 PAGE 17

Building the Integrated
Application

The downloads for this article (located at
www.sys-con.com/weblogic/sourcec.cfm)
include a zip file (CurrencyConv.zip) con-
taining an emulation of the currency con-
version Web service as an Oracle
JDeveloper project that may be installed on
Oracle JDeveloper and run on OC4J. Please
check the readme file included with the
download for instruction. In addition,
PensionAPI.zip contains a WebLogic
Workshop 8.1 application that emulates a
service that retrieves data from the pension
fund’s database, and exposes it as an API.
For simplicity, neither application is tied to
a back-end database; they simply emulate
a real-world scenario where they would.

Once both services are up and running,
start WebLogic Workshop 8.1.

Getting Started with the Workflow and
Adding a Client Request
• Create a new empty application called

TPSReport. For the server, make sure
that you select the “Integration” server
on the dropdown list.

• Create a new empty workflow project
called GetFundInformation.

• Within the workflow folder you will see a
file called workflow.jwf. Double-click it
to open the designer.

• Double-click the “Starting Event” and
select “Invoked By a Client Request”

• Double-click the Client Request node,
select “String”, and click Apply.

• Select the “Receive Data” tab. This is
where you will assign the parameter that
has been passed by the user to a variable
that is internal to your workflow. That
variable does not yet exist, so in the next

steps you can add it.
- On the right side of your screen, you 

should see the Data Palette. Click 
“Add” besides the Variables tab, and 
then call the variable strSymbol and 
make it a string.

- On the “Receive Data” tab of the Client 
Request node, click “Select Variable”, 
variable strSymbol is now on the list. 

• Click “Apply” and then “Close” to update 
the Client Request node.

You’ve finished the first step of the work-
flow, taking the data in from a client
request. Your screen should look something
like Figure 1.

Consuming the Fund Price Web Service
Now that you have the Client Input, as a

string denoting the symbol of the fund you
are interested in, the next step is to con-
sume the Web service that exposes the
Fund Price History and Currency Code.
Consuming the Price History:
• From the palette on the bottom left side

of the screen, select “Control Send With
Return” and drag it onto the green line
between the Client Request node and
the Finish.

• Double-click the node that appears.
• You can see that this node requires a

control to continue. With the designer
you can add a new one on the fly as fol-
lows:
- On the right side of the screen (use 

Figure 1 as a guide) the Data Palette 
contains a Controls tab. On it, click 
“Add” and select “Web Service”.

- In the ensuing dialog, on step 1, call 
the control ctlPensionDetails

• In step 2, select “Create a New Web

Services Control to Use” and call it
ctlPensionsAPI
- In step 3, enter the URL to the WSDL 

of the Pensions API Web service that 
you downloaded and installed earlier. 

- Click “Create” and you will return to 
the node designer.

• You can now select “ctlPensionDetails”
as the control implementing the Web
service, and when selected, the methods
list box is populated.

• Select the method “getPrice” and click
“Apply”.

• Select the “Send Data” tab. This is where
you set up the parameters that you are
passing to the Web service and where
they come from.

• Click “Select Variable” and select
“strSymbol”. This will take the variable cre-
ated by the User Call in the previous node
and dispatch it as a parameter to the
PensionsAPI Web service. Click “Apply”.

• Select the “Receive Data tab”. This  is where
you specify what to do with the data that
comes back from the Web service.

• We don’t have a variable to hold this
data, so create a new one as before.
Make it a Java float, and call it nAmount.

• It will now be available on the “Select
Variable” list, so select it and click
“Apply”.

• Click “Close”. You now have a node in your
workflow that dispatches the client request
to a Web service and gets a value back.

Repeat these steps to add another node,
calling the same control, but this time call-
ing the “getCurrency” method. Map the
returned value to a new integer called
nCurrency.

Your screen should now look like Figure 2.

FIGURE  1

The workflow containing the Client Request

FIGURE  2

The workflow with the calls to Pension Funds API installed
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Orchestrating the Change Currency Web Service
Now it gets interesting. At this point you have a workflow using

all WebLogic Web services. You are going to integrate the service
running on another platform – in this case the Currency
Conversion service running on Oracle OC4J.

As before, drag a “Control Send with Return” node onto the
workflow, dropping it just above the “Finish” node.
• Double-click it to configure it.
• You do not yet have a control for the Web service, so click “Add”

near “Controls” on the Data Palette.
• Select Web Service”.

- Step 1: Call the instance ChangeCurrency
- Step 2: Select “Create a new Control”. Call it 

ctlChangeCurrency.
- Step 3: Enter the WSDL of the running Web service. If you 

followed the instructions in the download it should look 
something like: http://machinename:8888/WebLogic
Article-CurrencyConv-contextroot/mypackage1.Change
Currency?WSDL

- Click “Close”.
• Return to configuring the node. 

- On “General Settings” select the Control “ChangeCurrency” 
and the node “ChangeCurrency” and click “Apply”

- On “Send Data” select nAmount and nCurrency in step 1.
- You’ll notice on the dialog that the input variables are a 

“double” and an “int”, whereas the values you are about to 
pass are a “float” and an “int”. To transform them, on step 2a 
in the dialog do the following:

• Click “New”. In step 1 set the Variable Name to
“TransformForCurrency” and in step 2, set the control name to
dtfTransformCurrency

• Enter “TransformAmount” in the Method box and click “Create
Transformation” in step 2b.

• The Map Variables dialog appears. Drag the float to arg1 and the
int to arg 2. 

• Click OK when you’re done.
- Click Apply to update the “Send Data” settings
- On the “Return Data” node, the double needs to be mapped 

to a variable. Create a new double variable as before, and call 
it nReturn. Select it, click “Apply” and then click close.

You have now integrated the distant Web service, and it was
done as seamlessly as the Web services running on the same
WebLogic platform.

Returning the Data to the User
The user has now passed a string containing the fund that they

are interested in to your workflow, and the workflow has pulled the
details out, and translated the currency to US dollars. The last step
is to return the currency-translated value back to the user.

This is very simple. On the Palette, select a “Client Response”
node and drop it just above the “Finish” node.
• Double-click the “Client Response” node and select a “Double”

on the “General Settings” tab.
• On the “Send Data” tab, select the variable called “nReturn”,

click “Apply”, and then click “Close”.

Your finished workflow should now look like Figure 3.

Testing the Workflow
Build the application and run it. The test harness will run and

display the screen shown in Figure 4.
Enter “ABC” in the textbox and click “clientRequest”. Wait a few

seconds and click “Refresh” on the Message Log. Keep doing this
until you see a callback.clientResponse entry on the Message Log.

By clicking on the nodes within the harness, you can see the
calls and the data being passed around the different Web services. 

In the case of “ABC” the amount was being reported in currency
code 1 (dollars) so no conversion was required. As an exercise, try
to amend the workflow so that it doesn’t bother to call the
Currency Conversion Web service in this case. (Hint: Use a decision
node.)

By trying the symbols “BBC” and “CBC” you can investigate the
currency conversion as it is happening.

One really great thing about this is that this compiled workflow
is actually running as a Web service, so it in turn could become a
node in another, more complex orchestration!

Conclusion
In this example you built a simple orchestration. You have barely

touched on the features that are available in BEA WebLogic
Workshop 8.1 for orchestrations. Other nodes can have Java code
associated with them, be conditional, loop, or be asynchronous.
The goals of true application integration – data aggregation, service
chaining, and orchestration – are now in your hands.

FIGURE  3

The completed workflow

FIGURE  4

The test harness for the workflow

INTEGRAT ION



PAGE 19J U L Y  2 0 0 3

Yantra Corporation
www.yantra.com



PAGE 20 J U L Y  2 0 0 3

In this article, I’ll look at the means by which
the various management tools, from the BEA
console and WLShell utilities to the HP
OpenView features, help the developer and set
templates in place for building better applica-
tions.

There are three JMX client applications avail-
able with BEA WebLogic Server today: the
Administration Console, the WLShell tool, and
the weblogic.Admin command-line utility. The
next section gives an outline of the first two as
useful tools for the developer. The command-line
utility functionality is also seen in the WLShell
tool, with a friendlier front end, so it will not be
described here.

The WebLogic Server 
Administration Console

This tool, one of several different BEA con-
soles, is specifically geared to managing
WebLogic Server. There are other BEA consoles
for the Portal Server, the B2B server, and the
Integration Server Application management that
we will not discuss here.

Since WebLogic Server 7.0, the WebLogic
Server administration console has been a brows-
er-based management environment for many
aspects of the WebLogic Server and parts of the
applications this server supports. The WebLogic
Server Admin console can report and change the
status of any servers that it can connect to and
any services within those servers, such as a JDBC
connection pool service.

One of the console’s screens is shown in Figure
1. It allows the application developer to visualize
the effects of his/her application on the
WebLogic Server and to set various changeable
aspects of that environment to help the applica-
tion run well.

At runtime, the WebLogic Server automatically
supplies a JMX Managed Bean (MBean) object
for the server itself (called “weblogic.manage-
ment.configuration.ServerMBean”), for internal
services and for each application servlet and
application Enterprise JavaBean (EJB, or business
object) under its control.

These WebLogic Server–generated MBeans,
called RunTimeMBeans, then become manage-
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MANAGEMENT TOOLS AND THEIR USE OF JMX

In Part 1 of this article (WLDJ, Vol. 2, issue 6), I claimed

that manageability is a vital aspect for any 

application that will be deployed into production,

where it will spend most of its life being managed by

people who may not be the original designers. These

systems and applications managers will need good

tools and application visbility for the deployment of the 

application to be successful. We looked at the basics

of manageability, from logging files to log file 

encapsulation to writing our own JMX beans in order

to achieve ever higher levels of manageability in the

application.

PART 2
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ment-oriented proxies for their companion
application objects. The attributes of the
RuntimeMBeans for WebLogic
Server–owned objects can be queried, and
in some cases set to new values and certain
operations executed on them. This is done
through the forms that the WebLogic con-
sole shows on its user interface. There is a
full help system that explains the many
forms of MBeans that WebLogic supports in
the WebLogic Console, seen as question
marks beside their names. Figure 2 shows
the name and attributes of one particular
MBean entry. This example takes the
MBean representing the WebLogic Server
process itself and shows us the value of the
“ListenPortEnabled” attribute.

To support these facilities, WebLogic
Server has an MBean server capability which
carries out the registration of its generated
RunTimeMBeans. The user can therefore see
(and adjust) the allowed attributes of these
MBeans through the WebLogic Server
Admin console. The benefit of having a serv-
er-supplied management MBean object rep-
resenting each servlet and each EJB is that
the application is already visible for man-
agement down to these levels of granularity.
The developer can now work with the
MBean logic to add new functionality as
required. For example, the properties or
attributes of each object can be exposed
through forms and data entry fields in the
console, under the developer’s control.

Taking the ShoppingCart example, this
object may have been implemented as a
Session EJB by the developer. We can then
interrogate the attributes of the
ShoppingCartMBean object in the Admin
console. By constructing the logic in the
MBean such that it has a link to the
ShoppingCart object and reads and writes
data to the ShoppingCart attributes, we
provide the management tools with a con-
nection into the business object. 

This can be summarized as an orderly
way to build control, as described in the
manageability definition, into the system.

The WLShell Tool
This tool is a command-line interpreter

that connects to a WebLogic Server and
translates user commands to JMX calls.
These calls are applied to those MBeans
registered in the MBean server supplied by
BEA, but they might also be applied to
user-defined MBeans, if necessary, provid-
ed those user-defined MBeans have been
registered with the MBean server.

The tool allows developers to name a
specific MBean that they are interested in

monitoring or controlling and to issue
commands to it, such as “get the value of
the MaxCapacity attribute of MBean
named X” or “set the MaxCapacity attribute
to 300 on MBean Y”. The tool uses a famil-
iar tree-like file system analogy for navigat-
ing the domain name, MBean type, name
of the MBean, and finally the attribute of
the MBean that you wish to get or set.
Because the name of a JMC MBean can be
long and tedious to type, the tool allows for
shorter navigation to an attribute name
from a longer JMX name.

A JMX-Compatible Smart 
Plug-in for HP OpenView
Operations

HP enhances the BEA WebLogic Server
management world by providing a
WebLogic Server–specific Smart Plug-in
(SPI) module that integrates the manage-

ment of the WebLogic Server and any asso-
ciated applications that depend on it. This
SPI integrates several sources of informa-
tion into one screen. It
• Gathers data from any supplied MBeans,

such as those supplied by the WebLogic
Server

• Performs calculations on that data to be
more meaningful to the end operator

• Brings filtered application logging mes-
sages to bear on the management task 

This provides a highly desirable manage-
ment integration, as many IT operations
departments want to be able to monitor the
health of their computers, networks, appli-
cation servers, and any applications that

depend on them from the same console and
using the same familiar tools.

The OVO WebLogic Server SPI uses the
JMX MBean server within the WebLogic
Server runtime and derives some of its
information from the MBeans present in
that server. The HP SPI may be used by
developers in three ways:
• Existing information (contained in exist-

ing MBeans) may be used to provide
information through existing OVO-sup-
plied metrics. There are 55 such metrics
available for use by the IT operator.
These metrics include the number and
percentage of available JDBC connec-
tions in the overall WebLogic Server con-
nection pool.

• Existing information may be used to
define new user-defined metrics
(UDMs). 

• New, custom-built MBeans may be

MANAGEMENT

FIGURE 1

Console screen

FIGURE 2

Name and attributes of a particular 
MBean entry
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designed by the application developer to
provide new information through new
metrics. This last approach applies in
those situations where business-specific
metrics require action by operations per-
sonnel. An example of this would be the
number of customers who did or did not
purchase items at my site in the past day
(those who completed their Shopping-
Cart checkout transaction, or failed to do
so, perhaps because the system was not
functioning adequately).

Look at the OVO Metrics Guide for the
full set of OpenView-supplied metrics.
These provide a comprehensive view of the
internal operation of the WebLogic Server,
adding the cross-correlation of items sup-
plied by the base MBeans.

User-Defined Metrics in HP OpenView
Operations

Application developers can, if necessary,
add their own metrics using the features of
the OVO console. By defining their own
metrics, developers help the operator to
monitor the applications by allowing new
combinations of data to be derived from
existing sources. These user-defined met-
rics are fully described in the HP OVO
Administrator’s Guide.

Writing Custom, Application-Specific MBeans
The JMX features previously described

leave the software designer with the prob-

lem of deciding which application objects
are in need of management visibility and
which are not. Should all business objects
be capable of being manipulated through
their aassociated MBean, or just a chosen
few? 

The software designer has the option of
mapping one MBean to one or to many
business objects, depending on the need
for management of them. 

If one business object depends com-
pletely on another to get the work done
(i.e., they are in a “uses” relationship), then
there is an argument for managing them
using one MBean. Correspondingly, if
objects are entirely independent of each
other in the business context, the designer
can choose to have a management view of
each one, using separate MBeans. 

It is unlikely that all objects in any sys-
tem will need a dedicated MBean of their
own. The software designer chooses the
Java object or EJB that he or she wishes to
visualize and control using a manage-
ment tool. The rules described above
regarding conforming to certain inter-
faces or building a separate MBean object
are then applied. Finally, the developer
will register the new MBean with the
appropriate MBean server process. In the
case of the developer using WebLogic
Server, that server is the BEA-supplied
MBean server.

From that point onward, the MBean is
manageable using JMX-aware tools. The

associated business object is manageable
to the degree that its behavior is detemined
by its guardian MBean. Developers may
find that the WebLogic-supplied MBeans
are suitable for their management needs.
However, there are situations where each
object as an independent unit of manage-
ment is not enough. For example, if I need
to know how many users have abandoned
their ShoppingCart objects and how many
have not, then I may need to create an
aggregation MBean that counts the num-
ber of relevant associations and allows this
number to be seen at the management
level.

Second, I may wish to have a listener
MBean, for example, whose job it is to
watch for users abandoning their
ShoppingCart objects without taking them
to the checkout phase. This is a custom
MBean that I will need to register in my
own application code with the MBean serv-
er and thus expose it to the tools.

Summary
The HP OpenView Smart Plug-in tech-

nology provides management of the J2EE
application server’s internal objects with-
out the application developer having to do
extra coding work. Using the OpenView SPI
to extend the metrics it supplies to the
operator also gives us a powerful tool for
manageability of our application.

Tracking in a J2EE Application
with OpenView Transaction
Analyzer

Many developers are concerned with
finding the bottlenecks that inhibit high
performance in their J2EE applications.
This is not an easy task due to the distrib-
uted nature of these applications.
Developers have found, in many cases, that
instrumenting their application with calls
that conform to the Application Response
Measurement (ARM) API is more intrusive
on their applications than they wish to be.
This API is designed to allow for detailed
accounting of CPU time spent in sections
of the application. It is in use in some
designs for close monitoring of the proces-
sor time spent in certain key areas of a pro-
gram.

There are now tools on the market, such
as the OpenView Transaction Analyzer
(OVTA), that use ARM measurement and
logging techniques without needing the
application developer to make program
changes. By exploiting purpose-built class
loaders and byte code manipulation, these
tools can intercept the entry and exit

FIGURE 3

OpenView Transaction Analyzer screens
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points from each method in an application, whether that method
is in a JSP, servlet, or EJB, and report the time it consumes through
ARM calls. The latter calls log data to a separate measurement
server that collects the logs for subsequent processing and display
without further interference on the application. The ARM API is
therefore completely hidden from the application developer and is
built into the tool. The degree of accuracy provided by ARM is
maintained.

This is a very powerful method for analyzing the full J2EE appli-
cation at development time, or even later at deployment time, for
performance bottlenecks. The application developer has to make
no changes to code to carry this process out. Figure 3 provides a
snapshot of the type of screen that HP’s OVTA product produces to
aid the developer in performance analysis. It can trace quickly
down to the point of the problem in a complex application.

In Figure 3, highlighted in red is the key culprit for performance
concerns with this particular application. This tool fulfills the final
requirement for the application developer in building managea-
bility into an application, that of tracking the paths through the
code.

Conclusion
This article discussed a number of technologies and standards

for enabling the manageability aspects of a J2EE or Web services
application. Different technologies have benefits based on the
nature of the application they are managing and the environment
in which they are set.

The lowest level is that of application logging. Applications that
already have some logging built in can benefit from this approach
without change. This provides a base level of monitoring in the
manageability hierarchy.

For those applications that are built on Java and J2EE and
adhere to the standards in those fields, JMX poses an attractive
choice. JMX and SNMP-style management are not mutually exclu-
sive – JMX agents can generate events that are SNMP compatible.

Many applications will require a combination of two or more of
the technologies surveyed here to fully satisfy their operational
management needs. The technologies are not competing with each
other for the application programmer’s attention. Instead, they
should be regarded as a spectrum-of-choice of levels of sophistica-
tion in manageability. 

Developers should always consider the functionality implement-
ed by the management platform that will be used by the opera-
tions staff, before proceeding to instrument their application code
with these technologies. Some management platforms provide
many of the features required without resorting to extra coding
work.
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Scenario 1
In this scenario, an IT organization is tasked with consoli-

dating three internally developed applications. Two of the
applications were recently developed by the same team and
are deployed on BEA WebLogic 7.0 running on Red Hat Linux
7.1. The third application was developed by an outside con-
sulting firm (and is currently under a support contract with
that firm) and is deployed on WebLogic 6.1 running on Red Hat
7.1. In this case, the best singular application isolation strategy
would be to deploy each application in its own instance of
WebLogic to ensure that there were no support conflicts with
the outside vendor’s application. However, the IT organization
could cut out a significant amount of overhead by running the
externally developed application in its own JVM and having
the other two applications share a JVM.

Scenario 2
In the second scenario, an IT organization is tasked with

consolidating four different WebLogic applications – a third-
party ISV application that runs on top of WebLogic and
three internally developed integration applications. The
third-party ISV application is only supported under
WebLogic 6.1 running on Windows 2000 while the two inter-
nally developed applications are currently running on
WebLogic 7.0 on Red Hat Linux 7.2. At first glance, the only
singular application isolation strategy that would work for
all three applications would be a virtual machine imple-
mentation on Linux – resulting in each application running
in its own virtual machine and the high overhead require-
ments associated with doing so. However, by combining a
multiple JVM strategy with the virtual machine implementa-
tion, this overhead could be reduced significantly by run-
ning the third-party ISV application in its own virtual
machine and then running three instances of WebLogic in a
second virtual machine to accommodate the three internal-
ly developed applications.

Obviously, the number of possible combinations is almost
endless and real-world consolidation scenarios are likely to be
significantly more complex than the two that we have outlined
here. However, in order to avoid long-term support issues, it
probably makes sense to standardize on a particular subset of
combinations that fit the majority of the applications deployed
in a particular enterprise.

Summary
It is clear that many IT organizations can potentially achieve

extensive cost savings and improved application reliability by
consolidating their J2EE applications running on WebLogic
onto a common hardware infrastructure. However, there are
many complex issues to consider, and achieving the right bal-
ance between application isolation and resource utilization is a
critical success factor.

For most large enterprises, there is probably no single appli-
cation isolation strategy that will work in every situation.
Simply put, different applications have varying isolation needs
and any overall strategy must be flexible enough to accommo-
date the majority of those needs. The good news is that a plat-
form as flexible as BEA WebLogic, combined with adaptive
infrastructure solutions and services from HP, can make the
promise of J2EE application consolidation a reality. 

–continued from page 10
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Web application development used to be an
activity that required developers to learn and use
complex programming models. Web application
development used to be an activity that required
developers to manage the myriad details of con-
figuring their Web application so that the various
pieces of the application worked together. Web
application development used to be an activity
that was performed outside of the helpful envi-
ronment of an IDE.

No longer.
The new Java Page Flow feature set of

WebLogic Workshop version 2 makes Web appli-
cation development easy. It provides a simple,
easy-to-understand Web application program-
ming model. Java Page Flow automatically man-
ages Web application configuration details. And it
provides a set of tools that help developers quick-
ly and correctly build Web applications, and inte-
grate those applications with business logic.

What Is It?
Java Page Flow is a feature set built on a Struts-

based Web application programming model. It
leverages the power and extensibility of Struts
while eliminating the difficulties and challenges
of building Struts-based applications. Java Page
Flow features include runtime support for the
Web application programming model and tools
that enable developers to quickly and easily build
applications based upon the model.   

The central concept and construct of Java Page
Flow is called page flow. Basically, a page flow is a
directory of Web app files that work together to
implement a UI feature. For example, a page flow
could implement a Web app’s user registration
wizard feature. The files of this page flow could
be arranged in a userRegistration directory as
shown in Figure 1.

The userRegistration directory contains several
*.jsp files, a *.jcx file and a *.jpf file. The *.jsp files
are standard JavaServer Pages files that contain
markup that describes the visual aspect of the
user registration wizard. For example, name.jsp
contains markup that describes a First Name and
Last Name data entry form. The *.jcx file is a BEA
innovation. It contains annotated Java code that
implements logic used by the user registration
wizard. UserManager.jcx contains code that
implements a createUser( ) function.

The *.jpf file is also a BEA innovation and is the
main focus of this article. It contains annotated
Java code that implements the navigation and
state management logic of the user registration
wizard and makes calls to business logic. For
example, UserRegistrationController.jpf contains
code that decides that name.jsp should be pre-
sented before address.jsp, gathers the firstName
and lastName information from name.jsp before
presenting address.jsp, and calls the createUser( )
function of UserManager.jcx.

For those of you familiar with Struts and
Model-View-Controller (MVC) programming, the
files of the user registration wizard may be
mapped to the ‘M’, the ‘V’, and the ‘C’ of MVC as
seen in Table 1.

Page Flow Controllers
Page flow controllers are the main focus of this

article. Let’s take a step-by-step look at the con-
tents of the UserRegistrationController.jpf file
and how the file performs its navigation, state
management, and logic-calling functions.

First, UserRegistrationController.jpf contains a
class definition whose skeleton looks like this:

package userRegistration;

import com.bea.wlw.netui.pageflow.PageFlowController;

public class UserRegistrationController

extends PageFlowController

{

...

}
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MVC file mapping

Model ( M ) UserManager.jcx

View ( V ) name.jsp
address.jsp
confirmation.jsp

Controller ( C ) UserRegistrationController.jpf
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UserRegistrationController extends
PageFlowController, which is a class that
provides useful base class functionality and
derives indirectly from org.apache.struts.-
action.Action. The base class functionality
of PageFlowController provides support for
things such as login and logout. The deriva-
tion from Action is an important aspect of
the Struts interoperability of PageFlow-
Controller. Many classes in Java Page Flow
inherit from Struts classes and interoperate
with the Struts plumbing that serves as the
foundation for the Java Page Flow runtime.

Actions and Navigation
Since UserRegistrationController acts as

the controller for the user registration wiz-
ard, it contains code, in the form of action
methods, that performs the page naviga-
tion decisions for the wizard. Action meth-
ods are methods invoked in response to
things like form submissions. For example,
UserRegistrationController contains an
action method named name_next (see
Listing 1).

The name_next action method is invoked
whenever a user submits the form of the
name.jsp page (see Listing 2).

The name_next action method decides
that the address.jsp page should be the next
page presented to a user. Because the
name_next action method is invoked
whenever a user submits the form of the
name.jsp page, the name_next method
effectively causes navigation from the
name.jsp page to the address.jsp page.

All action methods have similar signa-
tures. For example, they all have Forward as
their return type. All action methods are
specially annotated with @jpf:action to

indicate to the *.jpf compiler that they
should be configured as action methods in
the auto-generated Struts configuration
files. Also, action methods may be annotat-
ed with @jpf:forward to indicate to the *.jpf
compiler and to the IDE tools the possible
navigation decisions that the action meth-
ods may make such as deciding to forward
to a page like address.jsp. Action methods
are called by the page flow runtime and
express their navigation decisions to the
runtime by returning objects of type
Forward to the runtime. The Forward
objects encapsulate information described
by the @jpf:forward annotations on the
action methods.

The page flow runtime is responsible for
selecting and calling action methods in
controllers as part of the runtime’s request
processing life cycle. It is also responsible
for executing the navigation decisions
made by the action methods. In other
words, if a user submits the form of
address.jsp, the page flow runtime per-
forms a request processing life cycle that
includes these steps:
1. Intercept the submission when it arrives

at the application server.
2. Determine that the name_next action

method should be called.
3. Call the name_next method.
4. Receive the Forward(“getAddress”)

object from the name_next method.
5. Forward it to the address.jsp page

described by the Forward(“getAddress”)
object. 

Page flow controllers may contain any
number of action methods. For example,
UserRegistrationController contains five
action methods in addition to the name_next
action method (see Listing 3).

Forms
In addition to selecting and calling action

methods, the page flow runtime also passes
to the action methods any form data that
may have been submitted. For example,
when a user submits the form of the
name.jsp page, the page flow runtime cap-
tures the firstName and lastName data of
the form in properties of a NameForm
object, and passes the populated Name-
Form object to the name_next action
method: package userRegistration (see
Listing 4).

State Management
Java Page Flow provides a powerful, yet

easy-to-use, foundation for state manage-
ment that makes it simple for UserRegis-
trationController to perform its state man-
agement responsibilities. For example, to
manage the form data that is received from
pages such as name.jsp, code may be
added to UserRegistrationController that
captures the data in convenient instance
members (see Listing 5). 

Since the page flow runtime makes it
possible to cache state in controller
instance members, it’s easy to implement
support for a back button in a wizard. For
example, if the confirmation.jsp page con-

FIGURE  1

Page flow files in a userRegistration directory

FIGURE  2

New flow view

WORKSHOP
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tained a back button, UserRegistration-
Controller could respond to a press of the
back button by navigating backward to the
address.jsp page with all previously filled-
out address.jsp form data still intact (see
Listing 6; Listings 6–8 can be found online at
www.sys-con.com/weblogic/source.cfm).

As you can see, the confirmation_back
action method forwards backwards to the
address.jsp page. As part of the forward,
confirmation_back passes to address.jsp
the address data that had already been
received from address.jsp as an argument
to the address_next action method.

Calling Business Logic
BEA WebLogic Workshop makes it easy to

expose business logic as controls, and the
Java Page Flow feature makes it easy to call
controls from action methods. Because the
page flow runtime performs automatic
instantiation and initialization of controls
for all instance members that are annotat-
ed with @common:control, action methods

in page flow controllers may call Workshop
controls without having to include code
that performs control instantiation and ini-
tialization. For example, the confirma-
tion_next action method can simply and
directly call the createUser( ) method of
UserManager.jcx: package userRegistration
(see Listing 7).

BEA WebLogic Workshop makes it easy to
expose all kinds of business logic as con-
trols, including business logic that is imple-
mented as EJBs. In other words, WebLogic
Workshop even makes it easy to build Web
applications over EJBs.

Additional Features
Java Page Flow contains many features in

addition to those described above. For
example, you may have noticed that the
@jpf:forward annotation for the confirma-
tion_next action method was a bit different
from the other @jpf:forward annotations
(see Listing 8).

The returnAction= “userRegistration-

Done” attribute enables UserRegistration-
Controller to participate in a Java Page Flow
feature called “nesting.”

Tools
As I mentioned earlier, the Java Page

Flow feature set includes some IDE tools
that help developers build Web applica-
tions. One example of such a tool is the
new flow view that enables developers to
architect entire Web applications using lit-
tle more than simple drag -and- drop ges-
tures (see Figure 2).

Like nesting, data binding, and custom
tags, we’ll take a look at the IDE tools in a
future WLDJ article.

Take It for a Test Spin
For now, the best thing you can do is

tdownload BEA WebLogic Workshop v2 and
experiment with the new Java Page Flow
features. See for yourself just how much
easier Web application development can
be. 

WORKSHOP

Listing 1
package userRegistration;

import com.bea.wlw.netui.pageflow.Forward;
import com.bea.wlw.netui.pageflow.PageFlowController;

public class UserRegistrationController
extends PageFlowController
{

/**
* @jpf:action
* @jpf:forward name="getAddress"
*              path="address.jsp"
*/

public Forward name_next( ... )
{
...

return new Forward("getAddress");
}

...
}

Listing 2
<%@ taglib uri="netui-tags-html.tld" prefix="netui"%>

<html>
<head>

<title>Name Page</title>
</head>
<body>  

<netui:form action="name_next" focus="">
<table>

<tr>
<th align="right" valign="top">First Name:</th>
<td align="left">

<netui:textBox
dataSource="{actionForm.firstName}"

size="16"
maxlength="18"/>

</td>
</tr>
<tr>

<th align="right" valign="top">Last Name:</th>
<td align="left">

<netui:textBox 

dataSource="{actionForm.lastName}"
size="16"
maxlength="18"/>

</td>
</tr>
<tr>

<td align="right"></td>
<td align="left">

<netui:button value="name_next"/>
</td>

</tr>
</table>

</netui:form>
</body>

</html>

Listing 3
package userRegistration;

import com.bea.wlw.netui.pageflow.Forward;
import com.bea.wlw.netui.pageflow.PageFlowController;

public class UserRegistrationController
extends PageFlowController
{
...

/**
* @jpf:action
* @jpf:forward name="getName"
*              path="name.jsp"
*/

public Forward begin( ... )
{
...

return new Forward("getName");
}

/**
* @jpf:action
* @jpf:forward name="getAddress"
*              path="address.jsp"
*/

public Forward name_next( ... )
{
...
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return new Forward("getAddress");
}

/**
* @jpf:action
* @jpf:forward name="getConfirmation"
*              path="confirmation.jsp"
*/

public Forward address_next( ... )
{
...

return new Forward("getConfirmation");
}

/**
* @jpf:action
* @jpf:forward name="done"
*              returnAction="userRegistrationDone"
*/

public Forward confirmation_next( ... )
{
...

return new Forward("done");
}

/**
* @jpf:action
* @jpf:forward name="getName"
*              path="name.jsp"
*/

public Forward address_back( ... )
{
...

return new Forward("getName");
}

/**
* @jpf:action
* @jpf:forward name="getAddress"
*              path="address.jsp"
*/

public Forward confirmation_back( ... )
{
...

return new Forward("getAddress");
}

}

Listing 4
import com.bea.wlw.netui.pageflow.FormData;
import com.bea.wlw.netui.pageflow.Forward;
import com.bea.wlw.netui.pageflow.PageFlowController;

public class UserRegistrationController
extends PageFlowController
{
...

/**
* @jpf:action
* @jpf:forward name="getAddress"
*              path="address.jsp"
*/

public Forward name_next( NameForm form )
{
...

return new Forward("getAddress");
}

public static class NameForm
extends FormData
{
private String firstName;
private String lastName;

public String getFirstName()
{
return firstName;
}

public void setFirstName(String firstName)
{
this.firstName = firstName;
}

public String getLastName()
{

return lastName;
}

public void setLastName(String lastName)
{
this.lastName = lastName;
}
}

...
}

Listing 5
package userRegistration;

import com.bea.wlw.netui.pageflow.FormData;

import com.bea.wlw.netui.pageflow.Forward;

import com.bea.wlw.netui.pageflow.PageFlowController;

public class UserRegistrationController

extends PageFlowController

{

...

public String firstName;

public String lastName;

/**

* @jpf:action

* @jpf:forward name="getAddress"

*              path="address.jsp"

*/

public Forward name_next( NameForm form )

{

firstName = form.getFirstName();

lastName = form.getLastName();

return new Forward("getAddress");

}

public static class NameForm

extends FormData

{

private String firstName;

private String lastName;

public String getFirstName()

{

return firstName;

}

public void setFirstName(String firstName)

{

this.firstName = firstName;

}

public String getLastName()

{

return lastName;

}

public void setLastName(String lastName)

{

this.lastName = lastName;

}

}

...

}
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It turns out that humans are pretty darned smart.
We can figure out a variety of interactions such as: 
• How to enter usernames and passwords into

different pages 
• When to stop waiting for a page to return and

resubmit the request 
• When timed out of a site, how to reenter data

and get to the right pages 
• How to enter an e-mail address in a Web form,

and then switch over to the e-mail client to
view the resulting e-mail message

• What ordering (or flow) of Web pages to go
through to achieve a task

Computers, when talking amongst themselves,
aren’t nearly as smart as this. Things that people
deal with naturally – such as security, reliability,
sessions, or asynchrony – have to be explicitly
programmed into computers. This is why there
are so many “WS-*” specifications; computers
require a formal specification to fully explain
each of the things that we can do naturally.

For Web services to be successful and cost-
effective, we need a single standard in each of
these areas. It’s okay for each Web site to require a
username/password combination (as well as dif-
ferent methods of entering them) because people
can figure this out very quickly. But imagine if
each Web service used a different mechanism for
authentication; the job of writing software to deal
with each service’s different mechanism would be
enormous. Standards are all about achieving

economies of scale so that vendors can provide
the same functionality in the same way. Then,
developers can more easily write software to offer
or consume Web services.

This article describes the set of Web services
standards that BEA believes are important to cus-
tomers and developers. We classify them by three
criteria: the type of problem they address, the
readiness of the specification for real-world use,
and how fundamental the functionality of the
specification is to the Web services stack.

The Web Services Standards Stack
In any discussion of technology, a diagram

must inevitably be provided. Figure 1 shows the
Web services specifications addressed in this arti-
cle, their types, and their relationship to what we
call the “core” set of Web services specifications.

Classification Methodology
We’ve chosen two different axes for classifying

Web services specifications. The first describes
the functionality of the specification according to
the “3-Ds” of Web services; delivery, description,
and discovery. Delivery is about how a message is
sent between services; description specifications
describe the message(s) that are exchanged; dis-
covery is how the services or descriptions are
found.

The second axis is the preeminence and timing
of the specification. There is a set of specifica-
tions that are core to Web services; we anticipate
that most Web services will use them. For exam-
ple, SOAP and WSDL are obvious core specifica-
tions. Some core specifications are available now;
others will be available in the future.
Specifications that are useful for some Web ser-
vices, but will probably not be integral to most,
are considered extensions. 

Core Standards
I won’t go into the details of the current stable

specifications, as most people have heard of
SOAP, WSDL, and UDDI by now. In short, the cur-
rent core consists of XML 1.0, XML Schema 1.0,
SOAP 1.1, WSDL 1.1, HTTP 1.1, SSL, and TLS. It
should be no surprise that many of these are also
specifications in the WS-I Basic Profile. 

Emerging Core
We can already see the form the next genera-

tion of core Web services will take. Delivery will
be expanded to include more robust asynchro-
nous messaging, clearer standards for addressing
messages, a full-fledged Web service layer mes-
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sage routing system, and more advanced
security facilities. Description will be
enhanced by the addition of sophisticated
policy description capabilities. And discov-
ery will be enhanced with facilities to allow
Web services to be dynamically queried for
a description of their capabilities. The addi-
tion of asynchrony, security, reliability and
addressing information into delivery, WS-
Policy into description, and URI-based
metadata exchange into discovery rounds
out what BEA considers to be the next level
of core Web service specifications. 

Delivery: Asynchrony, Addressing, and
Routing

One of the promising aspects of Web
services is asynchrony; that is, the ability to
deliver responses and messages without an
existing connection, so that a service con-
sumer’s and provider’s execution is decou-
pled. WS-Addressing defines basic mecha-
nisms for asynchronous messaging; in par-
ticular, the Reply-To header allows a “call-
back” to be performed. 

WS-Addressing also specifies how
addressing information (typically used for
routing) should be conveyed in a SOAP mes-
sage, by defining common headers such as
message identifiers and to and from fields. 

Finally, WS-Addressing provides an
EndpointReference structure that can con-
tain information about Web service end-
points. An endpoint, which is defined in
WSDL 1.2 and is renamed from WSDL 1.1
Port, is an access point of a Web service. It
can contain information that is required to
access or reference the service, such as a

conversation ID. It is often necessary to
exchange endpoint references, particularly
for callbacks and long-running conversa-
tions. In the future, there will be a WS-
EndpointResolution specification that will
enable two parties to negotiate or refine
EndpointReferences. 

Delivery: Reliability
Reliable messaging protocols define

mechanisms for ensuring that the sending
and receiving parties know whether or not a
message was delivered. Typically there is an
acknowledgement message with a retry
algorithm. WS-ReliableMessaging specifies
a reliable messaging protocol for Web serv-
ices using a number of different SOAP
headers as well as configuration informa-
tion. These SOAP headers allow communi-
cation of a sequence number, acknowledg-
ment of a sequence of messages, and the
ability to request acknowledgement of a
sequence of messages. There is an OASIS
Committee, WS-Reliability, which is looking
at a similar work – WS-Reliability – from
Fujitsu, Sun, Oracle, Sonic, and others.

It is worthwhile to note that BEA has
published and implemented a number of
individual specifications in this area: WS-
Acknowledgement, WS-MessageData, WS-
Callback, and SOAP-Conversation. This has
been done to allow others to interoperate
with BEA, to deliver early functionality to
our customers, and to provide useful
implementation experience. We anticipate
our experience and implementation will be
helpful in making the specifications above
into stable, full-featured standards. 

Delivery: Security
WS-Security is composed of a specifica-

tion at the OASIS Web Service Security
technical committee and a roadmap of
related specifications. The WS-Security
(WSS) specification has three main func-
tions:
• Message integrity/authentication:

Guaranteeing that the message was not
modified since it left a known person

• Message confidentiality: Guaranteeing
that only the right people can look at the
message

• Message authorization: Providing the
information needed to decide if a
request should be granted

The WSS specification uses the XML
Digital Signatures specification and the XML
Encryption specification, and introduces
new authorization elements. All of these
WSS features are expressed as SOAP header
blocks. A number of vendors have imple-
mented WS-Security, and many more will be
involved in WSS interoperability testing.

The WS-Security roadmap contains three
other recently published specifications.
WS-SecurityPolicy defines how policies for
WS-Security are expressed in the WS-Policy
language (see below). WS-Trust provides a
protocol for requesting and receiving WS-
Security tokens, including a challenge
response protocol. WS-SecureConversation
defines a security context that can be
shared during a long-running conversation
between two parties, and a refinement of
WS-Trust for setting up the context. 

Description: Policy
An emerging problem in Web services is

describing the capabilities and require-
ments of endpoints. For example, WS-
Security describes a number of security
mechanisms but doesn’t force services to
use any particular one. Likewise, there are
several configuration options in WS-
ReliableMessaging that allow services and
their consumers to fine-tune the nature of
their message exchange. Currently, these
and many other aspects of a Web service’s
operation must be done by private negotia-
tion because WSDL isn’t up to the task. 

While all of these things could be speci-
fied and negotiated on a point-by-point
basis, it’s sensible to define a common
framework for configuration, requirements,
and capabilities – together referred to as
Policy – in Web services. WS-Policy aims to
fill this gap with three related specifications.

FIGURE  1

Web services specifications stack
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WS-PolicyFramework describes an overall approach to express-
ing policy assertions (e.g., “I support the DES encryption algo-
rithm,” “That message is required to be SOAP 1.2”) and combining
them (e.g., requiring one out of a list of values, or requiring all
members of a set).

WS-PolicyAssertions defines some specific assertions – like a
document’s encoding, or support for a particular specification – to
demonstrate the use of the framework, as well as allow for reuse of
common components. Finally, WS-PolicyAttachment specifies how
to associate policy assertions with XML elements, WSDL-type defi-
nitions, and UDDI entries.

Discovery: URI-Based Discovery
There is one more item that Web services needs for the core,

which is how to discover WSDL and WS-Policy statements about a
particular Web service or service provider, given a URI. We expect
that a WS-MetadataExchange specification will fill the role of UR-
based discovery. 

Extensions
Extensions are specifications that are very useful, but in more of

a refined area than what we have called core.
WS-Transaction defines coordination of a variety of atomic

transactions – two-phase commit and four other types – and com-
pensating transactions. It uses WS-Coordination as a pattern for
clients and coordinators to register and exchange coordination
messages. WS-Transaction and WS-Coordination involve one or
more coordinators that are involved in completing the interaction. 

WSBPEL (Web Services Business Process Execution Language) is
an OASIS technical committee that is chartered with producing a
platform-independent, XML-based programming language for
writing Web service control logic. The W3C Choreography Working
Group is working on similar technologies but at the time of this
writing it was too early to tell if the groups will be complementary.

Conclusion
The set of specifications described here is expected to provide a

solid foundation for meeting our customer’s application and busi-
ness-process needs. They are gradually making their way toward
becoming standards, starting with SOAP, WSDL, and UDDI, and
more recently followed by WS-Security and BPEL4WS. We expect
that all of these specifications will be standardized.  

Given that you are BEA WebLogic developers, I’ll tie these speci-
fications back to BEA and BEA’s leadership role.  BEA is a coauthor
of most of the WS-* specifications. BEA is also an aggressive imple-
menter of the specifications in WebLogic products. For example,
BEA WebLogic Platform 8.1 implements a very useful portion of
the WS-Security specification, even though the WS-Security TC has
not yet held formal interop tests. 

In summary, developers can expect to build interoperable Web
services using these specifications in current and upcoming
WebLogic releases.

FROM THE OFFICE OF THE CTO
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PRODUCT REVIEW

Application performance
horror stories exist everywhere.
Tales of molasses-like response
times, high-risk transactions
that periodically and mysteri-
ously slow to a crawl, and
search engine combinations
that paralyze the browser are
common enough that interest
in application performance
management solutions is at an
all-time high.

I recently had the good for-
tune to participate in a review
presentation of Wily
Technology’s Introscope 4.0,
which can help developers
determine the causes of per-
formance bottlenecks.
Response times can be ana-
lyzed in detail, under a variety
of conditions. Within the JVM,
class and method-level detail
statistics can be gathered and
reviewed. There is no place for
performance problems to hide.

Introscope 4.0 can also be
used for production monitoring,
thanks to its low overhead. No
longer will a company be blind-
sided with client complaints
about performance after the fact.
Outages can be identified and
responded to immediately. User
activity and usage patterns can
be monitored as they happen. 

The product also allows for
preproduction performance QA
monitoring. Misconfigured
servers or third-party products
can be identified prior to pro-
duction panic.

Introscope has three distinct
functional areas: Agent,
Enterprise Manager, and
Workstation. Agent provides the
ability to collect information
from any component within the
application or operating system.
Enterprise Manager allows vari-
ous agents to be tied together.
The Workstation provides a
means to view this information. 

Agent
Agents provide the base data

to be monitored. Metrics they
collect can be organized into
Metric Groupings and stored in
Management Modules, which
allow any number of Agents,
each with any number of attrib-
utes, to be grouped together to
create more comprehensive
views of performance, such as
cluster performance. Intro-
scope comes with several
Metric Groupings predefined,
Creating a Metric Grouping is
relatively easy, and allows the
greatest degree of flexibility for
monitoring.

Wily provides add-ons to the
base product, such as an SNMP
Agent that enables publishing
of any performance data
through an SNMP MIB. Another
is the SQL Agent, which pro-
vides views into the database.
Individual SQL statements
can be viewed, allowing greater
flexibility when tuning the
database or identifying prob-
lem queries.

To set up an Agent, the devel-
oper must identify the data
gathering frequency, the type of
metric required (response
times, counts, rates), and
stalled/threshold values before
erroring. An element (calcula-
tor) exists to programmatically
perform mathematical compu-
tations on these values to create
new metrics. One minor point
of confusion is that these values
use Perl’s scripting syntax,
which may not be known by the
developer. Although it is easy to
learn, making this area more
graphical may provide some
benefit to less experienced
developers.

Once the metrics are identi-
fied, resulting actions like
Workstation notification or
launching a shell script can be
assigned to any data values.
Multiple actions are acceptable,
and the ability to launch a shell
script provides a means for
kicking off almost any resulting
program.

Enterprise Manager
The Enterprise Manager col-

lects the information provided
by the various agents. It allows
multiple agents to be tied
together into a cohesive data
detail. Multiple applications or
servers can be grouped into one
central location, allowing for
greater ease of monitoring. A
central monitoring repository
can be created, providing the
ability to achieve the holy grail
of production monitoring – a
one-page status of all applica-
tions.

Wily Introscope 4.0 from
Wily Technology
VALUE ACROSS THE DEVELOPMENT
LIFE CYCLE

Reviewed by Jason Snyder

Wily Technology, Inc. 
8000 Marina Boulevard, 
Suite 700 
Brisbane, California 94005 
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Workstation (Console)
Application dashboards con-

taining metrics collected by the
agents can be created with the
editor portion of the
Workstation.

The developer can create any
series of views of the informa-
tion (see Figures 1–3). The edi-
tor provides the ability for role-
specific workstations so that
the help desk can have one
view while a performance engi-
neer has another. Developers
can create dashboards with bar
charts, graphs, traffic lights,
string views, and graphic
imports to create a fully func-
tional and professional applica-
tion. Agent information can be
stored in a database, and a his-
torical view of this information
can also be provided. Historical
information can be drilled
down for greater detail.

A Transaction Tracer can be
set up to provide tracking by
user or URL. This feature pro-
vides a sequence diagram–like
view of the transaction, with
detailed performance statistics
for each call throughout the
transaction. This allows
detailed investigation in a valu-
able user interface for long-
running transactions. It is also
an easy means of showing
specifically what is going wrong
for any transaction.

Cross-server transaction
traces are currently not support-
ed, but a future enhancement
providing this level of detail is
expected. Additional traces
beyond the current server can
be created to allow capturing
this information but it would
not be within the same trace.

Power Packs provide out-of
the-box, vendor-specific exten-
sions for monitoring. The
WebLogic Power Pack provides
access to key WebLogic Admin
monitoring values. The EJB
pool, thread queue, and JDBC
connection pool can be
reviewed for accurate problem
diagnosis. Web services, values

within the HTTP session,
WebLogic JMS queues, or topics
can also be explored. In the
near future, Power Packs will be
available for WebLogic
Integration and WebLogic
Portal.  

Leak Hunter, which is an
extension to the core product,
identifies common memory
leaks under production load.
The current implementation of
this concept focuses on misuse
of collection classes like dan-
gling references.

The product currently
requires a user to restart the
server first installing Agents,
which may be inconvenient in
some production environ-
ments.

Another great feature is the
EPA – Environment
Performance Agent – a script
scheduler that provides inter-
faces into agent metrics. This
provides the ability to extend
monitoring beyond Java
through scripts for Apache Web
Server, IIS, Solaris Kernel/Disk,
and HTTP URLs for example.

Workstation (Explorer)
The Workstation Explorer

provides a tree-structure view
of the performance data
being reported by each and
every Introscope Agent and
allows user manipulation of
that information."

The Workstation provides the
ability to access EJBs, JDBC, JMS,
JMX, JSP, JNDI, and JTA informa-
tion among others. All Agents
can be accessed for viewing as
well.  The Workstation also pro-
vides the ability to quickly view
cross-application top 10 usage,
consumers of CPU, and slow
performers; and lets you know
the greatest problems instantly
with a single click. A unique fea-
ture called Blame offers the abili-
ty to identify performance prob-
lems to the method level, which
allows an ease of accurate prob-
lem detection. 

The Workstation also pro-

vides the ability for conditional
activity notification to occur via
e-mail, pop-up, or preexisting
exception handlers. In addition,
performance metrics can be
grouped in a variety of ways.
This allows for high-level views
of an application or key parts of
the application, which can then
be presented in the form of an
overall application status. 

The current version is not
browser-based, but Wily hopes
to provide Workstation access
through these standard means
in the future. Another feature
that would be helpful would be

FIGURE  1

Console view showing a customizable dashboard for monitoring a
application/WebLogic environment

FIGURE  2

Explorer view showing the types of performance data collected and
drill-down capability using Introscope’s Blame feature
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the ability to drill down
through application modules
to their component details. For
example, if an application
showed critical status on a
high-level summary, the user
must select the appropriate

application tab to see its caus-
es, versus double clicking on
the application module itself.

Setup
Setting up Introscope for

existing applications is fairly
straightforward. The product is
un-tar’ed into a specific direc-
tory, the Start WLS script is
updated with ClassPath and
Property information, and the
product is ready to go.

Conclusion
Wily’s Introscope 4.0 provides

additional functionality to the
application performance man-
agement market. Key features
include deep visibility into the
JVM/Application/Operating
System, a detailed end-to-end
transaction view, and low per-
formance overhead, allowing
continuous production monitor-
ing. The Workstation is intuitive-
ly built for displaying agent met-
rics. Being a pure Java solution,

the product can run in any envi-
ronment. The ease of integration
with existing applications is also
a benefit in that it does not
require an application overhaul
for use. Power Packs exist for
specializing the performance
measurement to your environ-
ment. The greatest benefit the
product offers, in my opinion, is
its ability to provide value across
the software development life
cycle, making it unique for ven-
dor solutions in the application
performance arena.  

PRODUCT REVIEW

FIGURE  3

Transaction Tracer view showing how Introscope can monitor 
slow user transactions and provide complete details on an 

individual transaction
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It may have been as simple as using a Swing
component on the form of a client application.
As with many areas of technology, software devel-
opment and the evolution of developer tools is
marked not so much by huge, dramatic leaps for-
ward, but rather by constant innovation and
improvement. When Sun Microsystems first
introduced the Enterprise JavaBean (EJB) specifi-
cation in 1997, no one thought that managing
persistence would be such a big deal. But a big
deal it was. Sun listened, and introduced
Container-Managed Persistence (CMP) in the EJB
2.0 specification. 

More recently, BEA has listened to its cus-
tomers and provided an integrated development
environment for the WebLogic platform that goes
a long way toward facilitating effective CBD: BEA
WebLogic Workshop. Over the course of this arti-
cle, I’m going to talk about some of the chal-
lenges you face when utilizing components in
Enterprise Java development and how the
process can be simplified by utilizing the BEA
control framework. 

Planning
The time to think about how to leverage reuse

in your application is at the project-planning
phase. As with most aspects of software develop-
ment, proper planning is essential to success.
Once the program requirements are established,
the first thing you should do is look in your
repository and identify component candidates

that can possibly be leveraged. In addition to
providing the required functionality, the compo-
nent must also meet the technical requirements
of your application. As you go through the plan-
ning stages, be prepared with the answers to
some very specific questions: Is the application
intended to be Web based? Will a JavaServer
Pages application in conjunction with servlets be
adequate, or should you also include Web servic-
es for scalability and cross-platform flexibility?
Are you building a distributed, thin-client app?
Will this need the scalability and/or ease of
deployment/updating provided by EJBs? 

Assuming that your component repository is
well documented, you should have no trouble
identifying which components will be useful
once these questions are answered and the pro-
gram requirements are established. In many
cases, the amount of “glue code” needed to inte-
grate the component into the new project will be
minimal. In other cases, there may be a fair
amount of work involved. If that work estimate
exceeds the amount of time it took to create the
component originally, you won’t see any reuse
cost avoidance and you’ll need to either look for
another component or create one from scratch. 

Another part of the planning process is deter-
mining what development environment you will
use to create the individual pieces of your appli-
cation. You have some flexibility here. For
instance, when building an n-tier distributed
app, you will probably use an IDE such as
JBuilder for the client portion. You might use
JBuilder for the server-side development as well,
or you might decide to go with WebLogic
Workshop. 

WebLogic Workshop and 
the BEA Control Framework

BEA WebLogic Server is a powerful platform for
Enterprise Java development. BEA WebLogic
Workshop is tightly integrated to provide an inte-
grated development and testing environment for
Web services (and, soon, Web applications) for
the WebLogic platform. As such, it is important
for you to consider the added benefits that the
BEA control framework provides.

For example, let’s assume that as a result of
your project planning, you have identified several
EJB components that you wish to leverage in your
new project. By taking advantage of WebLogic
Workshop and the BEA control framework, as well
as the inherent flexibility of the J2EE platform,
you can create a distributed, scalable, back-end
system that supports a variety of client deploy-
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ments, including a Web application, a thin-
client Java application, cross-platform
deployment, and more!

To demonstrate this, I’m going to take
you through some sample applications that
utilize EJBs to provide back-end business
logic. We’ll also look at how the BEA control
framework simplifies the process of inte-
grating these EJBs into our Web services and
Web applications.

Note: The sample applications referenced
here come packaged with WebLogic
Workshop. This allows me to focus on the
component-specific aspects within the
broader context of a JWS project and
enables you to reference the sample proj-
ects in your own Workshop environment
and experience a working demo. 

Entity Beans
Entity beans represent data. They are usu-

ally mapped either to records of a relational
database or to objects of an object-oriented
database. They are transactional in that
changes to their state typically occur within
the context of a transaction. An instance of an
entity bean may be referenced by multiple
clients. The container – in this case WebLogic
Server – is responsible for ensuring that the
data in the bean and the corresponding data-
base are synchronized. Figure 1 shows the
sample project, “AccountEJBClient.jws”,
loaded into WebLogic Workshop. As you can
see, Workshop has wrapped the bean as an
EJB control and has implemented control
interfaces that map to corresponding EJB
methods.

If we were using this bean in another
environment, we would have to go through

a bit of a process in order to use it. First, we
would have to look up the EJB in the JNDI
registry and obtain the home interface.
Next, we would need to obtain an instance
of the EJB. Finally, we could invoke its
methods. While this is by no means a diffi-
cult or complicated process, utilizing the
control framework makes instantiating and
accessing the bean even simpler. All we
have to do is add a new EJB control (see
Figure 2), point to the EJB (see Figure 3),
and we’re done. As you can see, once you’ve
browsed to the EJB, Workshop automatically
finds the home and remote interfaces. It
takes every method of the bean and creates
a corresponding control interface. It creates
a corresponding control file (.CTRL) for
each control created. Listing 1 shows the
control file for this EJB control. 

Note: Some controls can be modified by
editing the CTRL file. Do not edit an EJB’s
CTRL file. It is created by Workshop based
upon information it obtains from the EJB’s
code. 

Now that the control has been created, it
automatically handles the J2EE plumbing
such as instantiating and destroying the
bean, accessing the methods, and the like.
Please remember that you must have a local
copy of the EJB’s JAR file in the WEB-INF\lib
directory of your Workshop project in order
for Workshop to discover the EJB’s home
and remote interfaces.

Listing 2 shows how WebLogic Workshop
accesses the EJB and is the code for the
createNewAccount operation. It calls the
Create method of the EJB control (which
wraps the J2EE interfaces of the EJB’s Create
method). As you can see, Workshop has done

the work of specifying the method parame-
ters as well as putting in exception handling.
Since this is a simple “Web Service method to
EJB method” mapping, there is little else to
do (assuming you trust the functionality of
the EJB). However, you can add custom vali-
dation code here if you wish.

Session Beans
Session beans represent particular busi-

ness process steps. They capture the inter-
action or conversation between the user
and the system. Session beans come in two
flavors: stateful and stateless. Stateful ses-
sion beans maintain state across multiple
remote method invocations by a client on
the same client-proxy of the session bean.
Every method invocation by the client is
routed to the same session bean instance
on the server. These are useful when you
need to carry out a long conversation with
the server and you need the server object to
save the conversational state. An example of
a stateful session bean is an online shop-
ping cart, where a client might use remote
methods to add, remove, or modify the
products in the shopping cart. 

Stateless session beans do not maintain
any state that the client can depend on
between multiple remote method invoca-
tions. These are useful for situations where
the duration of the method execution con-
stitutes a complete unit of work from the
client’s perspective. For an example of a
Stateless Session Bean, open the
‘TraderEJBClient.jws’ sample project in
WebLogic Workshop. As you can see from
the JWS operations (see Figure 4), this com-
ponent has only two methods: Buy and Sell.

FIGURE  1

AccountEJBClient.jws, loaded into WebLogic Workshop.

FIGURE  2

Add a new EJB control

REUSE
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The EJB control (which wraps the interfaces
of the EJB itself) actually has a third inter-
face: Create. In fact, every session and entity
EJB contains this method. This is how the
instance of the bean is actually created.
When dealing with entity beans, this
method must be explicitly called – since
creating an instance of an entity bean actu-
ally creates a new row in the corresponding
datasource. However, with WebLogic
Workshop it is not necessary to fire off the
Create method of session beans. The BEA
control framework automatically creates an

instance of the bean when any of the meth-
ods are called. Even if you do explicitly call
the Create method, you might not get a new
instance. WebLogic Server may simply
return an existing instance of the bean. 

Since this is a fine-grained component, I
have included both the Buy and Sell
method calls in Listing 3. You’ll notice that
there is very little (if any) validation going
on here. One glaring weakness is the lack of
any validation that the user actually owns a
sufficient quantity of shares to cover the
sale. This validation is best added into the

client portion of your application, or as
part of a larger Web service – one that inte-
grates an entity bean for account manage-
ment and a stateful session bean to handle
an extended conversation with the server
(perhaps for transacting multiple stock
sales). You want this validation complete
before you even instantiate this bean.

Message-Driven Beans
Message-driven Beans (MDBs) enable

the development of asynchronous applica-
tions. They essentially sit on the server and
wait for Java Message Service (JMS) mes-
sages. They are anonymous in that no
client may hold a reference to an MDB –
only the EJB container may access the bean
directly. They have neither a home nor a
remote interface. As such, they cannot be
used inside WebLogic Workshop. There is,
however, an alternative. The BEA control
framework includes a JMS control that you
can add to your Workshop project. It can
then listen for callbacks. Figure 5 shows a
JWS project for credit reporting that uses a
JMS control to receive credit information
from the queue. Listing 4 shows the
receiveMessage callback handler that
processes the callback. This provides the
same basic functionality of an MDB from
within the Workshop environment.

Summary
Mission-critical applications that depend

on tried-and-tested code benefit greatly
from component reuse. WebLogic Server –
in conjunction with WebLogic Workshop –
can make the integration of these compo-
nents a breeze. 

REUSE

FIGURE  3

Point to the EJB

FIGURE  4

JWS operations in WebLogic Workshop

FIGURE  5

JWS project using a JMS control to receive credit information
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Listing 1
package ejbControl; 

import weblogic.jws.*; 
import weblogic.jws.control.*; 

/**
*   @jws:ejb home-jndi-name="ejb20-containerManaged-AccountHome"
*   @editor-info:ejb home="AccountEJB.jar" bean="AccountEJB.jar"
*/

public interface AccountEJBControl 
extends examples.ejb20.basic.containerManaged.AccountHome,    //

home interface
examples.ejb20.basic.containerManaged.Account,    //

bean interface
weblogic.jws.control.EntityEJBControl     // control

interface
{ 

Listing 2
/**

* <p>Invokes the target EJB's <b>create</b> method and returns the 
result.</p>

* 
* <ul>
* <li><b>key</b> is the account identifier (must be unique for each

account).</li>
* <li><b>openingBalance</b> is the starting balance of the 

account.</li>
* <li><b>type</b> is the account type, e.g. "checking" or 

"savings".</li>
* </ul>
* 
* @return A String describing the result of the account creation.
*
* @jws:operation
*/

public String createNewAccount(String key, double openingBalance, 
String type)

{
try
{

/** We can add custom validation code here
* if we so desire, prior to calling the 
* create method.
*/

account.create(key, openingBalance, type);
}
catch (CreateException ce)
{

/** We can put code to process the exception
* here (or below), prior to returning the
* error message.
*/

return "Error " + ce.getLocalizedMessage();
}
catch (RemoteException re)
{

return "Error " + re.getLocalizedMessage();
}
return "Successful";

}

Listing 3
/**

* <p>Invokes the target EJB's <b>buy</b> method and returns the 
result.

* Trades are restricted to 500 shares.</p>
* 
* @return A String describing the result of the transaction.
*
* @jws:operation
*/

public String buy(String tickerSymbol, int numberOfShares)
{

TradeResult tr;
try
{

tr = trader.buy(tickerSymbol, numberOfShares);
}
catch (RemoteException re)
{

return "Error " + re.getLocalizedMessage();
}
return String.valueOf(tr.getNumberTraded()) + " shares of " + 

tr.getStockSymbol() + " bought.";
}

/**
* <p>Invokes the target EJB's <b>sell</b> method and returns the 

result.
* Trades are restricted to 500 shares.</p>
* 
* @return A String describing the result of the transaction.
*
* @jws:operation
*/

public String sell(String tickerSymbol, int numberOfShares)
{

TradeResult tr;
try
{

tr = trader.sell(tickerSymbol, numberOfShares);
}
catch (RemoteException re)
{

return "Error " + re.getLocalizedMessage();
}
return String.valueOf(tr.getNumberTraded()) + " shares of " + 
tr.getStockSymbol() + " sold.";

}
} 

Listing 4
/**

* Callback handler for the CreditScoreControl JMS control's 
* receiveMessage callback. This handler is invoked when the 
* CreditScoreControl invokes its receiveMessage callback.
*/

private void creditScoreJMS_receiveMessage(int score)
throws java.rmi.RemoteException

{
/*
* Add the score received by the credit scoring application to 
* the data known about the applicant.
*/

m_currentApplicant.creditScore = score;

/*
* Using the ValidateCreditControl EJB control, request a credit 
* rating from an Enterprise Java Bean (EJB). Store the return 
* value in the approvalLevel field of the m_currentApplicant  
* object.
*/

m_currentApplicant.approvalLevel = 
validateCreditEJB.validate(m_currentApplicant.creditScore);

/*
* If the member variable m_callbackURL has value other than 
* null, then send a message to the client via the callback
*/

if( m_callbackURL != null )
{

callback.onCreditReportDone(m_currentApplicant, "Credit 
score received.");

}             
/*
* If the member variable m_callbackURL has the value null,
* then the client cannot accept callbacks.
* Make the message available to the client through the 
* synchronous method checkForResults.
*/

else
{

/*
* Mark the investigation as complete by setting the 
* isInvestigationComplete field to "true".  Clients that 
* cannot accept callbacks will call checkForResults to 
* poll for investigation results; 
* m_isInvestigationComplete is used to determine what 
checkForResults should return.

*/
m_isInvestigationComplete = true;

}
}

REUSE
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PRODUCT review

In this release, BEA has delivered on its vision
of a unified development environment, enabling
any IT developer – from mainstream IT develop-
ers to J2EE experts – to participate on any IT
project across the platform. Using WebLogic
Platform 8.1 developers can now move seamless-
ly from project to project, easily using and
reusing any IT asset in a service-oriented man-
ner. In conjunction with this release, BEA has
announced the dev2dev subscription program.
This program aims to provide WebLogic develop-
ers with greater access to the platform technolo-
gies so they can enjoy the benefits of this devel-
opment environment.

BEA dev2dev subscriptions were launched in
March 2003 at BEA’s annual eWorld conference,
promising three levels of access to BEA develop-
ment resources: Trial Edition, Platform Edition, and
Tools Edition. This article provides an overview of

the subscription program, and will review the ben-
efits delivered at each program level.

BEA dev2dev Subscriptions –
Trial Edition

The introduction of the Trial Edition is one of
the most exciting changes BEA has ever made in
its licensing practices. The Trial Subscription
delivers free development seats for all developers
on the WebLogic Platform. BEA’s decision to
grant such liberal access to the platform is
directly tied to the technology investments that
we have made in the product. For example, take
BEA WebLogic Workshop 8.1. Workshop's simpli-
fied programming model and visual develop-
ment environment make it incredibly easy for
developers to build applications. This technology
is about making more developers more produc-
tive. Because this is BEA’s focus, it makes sense
for us to make this technology widely available to
all developers. This means that developers can
come to the dev2dev subscriptions site,
http://dev2dev.bea.com/subscriptions, and
request that we ship them a CD that contains the
latest WebLogic Platform bits and a development
license that is good for one year. For developers
who would prefer to get started right away, you
can also download the bits directly from our site. 

BEA dev2dev Subscriptions –
Platform Edition

At $850 per developer the Platform Edition is
the first of our “premium offerings” within the
dev2dev subscription program. The Platform
Edition delivers more than just the product bits;
it joins the product together with BEA’s technical
support, partner software, and development
resources like WebLogic Developer's Journal.
Typically, customers who are interested in the
Platform Edition are developers who have moved
from the platform evaluation phase to building
applications. This shift toward implementation
often requires technical support. The Platform
Edition delivers BEA Development Support, pro-
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viding 9x5 Support Center coverage with the ability to log inci-
dents via phone, Web, and fax.

In addition to technical support, the Platform Edition also deliv-
ers product maintenance. Platform Edition subscribers receive a
welcome kit when they sign up for the program. This kit contains
the most current releases of the BEA WebLogic Platform and addi-
tional development resources. On a quarterly basis, each sub-
scriber will receive a CD update kit in the mail. These kits will have
the latest releases of the WebLogic Platform as well as any public
betas that may be available. Of course, products are also available
via our download center for immediate download. This enhanced
delivery of software maintenance means that developers will
always have ready access to the products they need. Over the
course of one year, subscribers will build a library of WebLogic
Platform resources that they can use for any development project.
Whether you’re working in your office in a connected state, or
traveling in an off-line capacity, you will have what you need to get
your job done.

Finally, the Platform Edition provides subscribers with a variety
of development resources, including trial editions of BEA and
partner software, technical book titles from leading publishers on
CD, developer education materials, and a 12-month subscription
to WLDJ. All of these elements make the Platform Edition a com-
prehensive approach to outfitting development on the WebLogic
Platform.

BEA dev2dev Subscriptions – Tools Edition
The $4,780 Tools Edition builds on the Platform Edition, and

adds to it the benefits of Borland JBuilder, WebLogic Edition.
JBuilder, WebLogic Edition is preconfigured and optimized to
make building and deployment on WebLogic Server especially
easy. Subscribers to the Tools Edition not only receive JBuilder but
also receive 12 months of software assurance on their JBuilder
license. Once again, support is included in this bundle, as BEA
provides technical support for both the WebLogic Platform and
JBuilder.

Conclusion
The 8.1 release of the WebLogic Platform will make the

WebLogic developer community uniquely productive in building
enterprise applications. BEA dev2dev Subscriptions seek to deliver
that productivity when you need it, where you need it. BEA
dev2dev Subscriptions are available for purchase online and
through any BEA sales representative. Specific licensing terms 
and pricing can be found at http://dev2dev.bea.com/
subscriptions.
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PRODUCT review

Q. With respect to logging, how much of a good
thing is too much of a good thing? 
A. Logging is a powerful application tool that, in my
opinion, has been under-utilized. Many architects
may have implemented some sort of a strategy for
logging common application events to a text file for
debugging. In a few cases, full-featured audit strate-
gies have been implemented for complete docu-
mentation of every customer transaction, perhaps
for review at a later date. Most of the time, however,
logging is being used just to report major warning or
error conditions within the application code.

If you haven’t looked at the cost of logging to
your production application, you will probably be
surprised by just how many CPU cycles are
burned by it. Look for a long, steady burn rate in
your CPU utilization – whatever the CPU utiliza-
tion of your WLS process “settles” to between any
visible spikes. If your WLS instance isn’t handling
any highly concurrent user loads, this “sizzle” or
“baseline” can often be accounted for by the
writes to your log file, particularly if you see much
of the utilization at the system level of the OS.

One of the most common culprits is unhandled
exceptions on core application paths. As any per-
formance primer will explain, exception-handling
routines are among the most expensive in any
application’s code. It gets even more expensive
when your handling strategy is to print every sin-
gle exception – whether meaningful or not – to
standard out or standard error. In some cases, Wily
has seen customers generating megabytes of log-
file every hour – all with the same exception
throws from the same use case in the application. I
don’t recommend doing that. 

Once you get unnecessary exceptions out of
the logging picture, you should still be thinking
carefully about what information, if any, you

want your application to be logging to a file. JMX
is another great option for handling many of the
problems that some architects have only consid-
ered logging to solve, but make sure you have
thought through what you are going to do with
the data you publish via JMX.

Q. Why should I deploy my application as an 
EAR file?
A. In most organizations that are currently using
Java in production, there are at least a few legacy
projects from the early years of Java’s develop-
ment as an enterprise platform. As the Java plat-
form matured, feature and functionality were
added to address many of the most common
business problems encountered by the early pio-
neers. With today’s full J2EE solution there are a
myriad of facilities available that I recommend
you take advantage of. To that end, many people
have asked me why they should spend their time
repackaging old applications.  

When confronted with that question, some IT
managers protest by saying that they really don’t
need the ability to run multiple versions of a sin-
gle application in a single application server. They
say that they’re happy continuing to get away with
the arrangement they have used to date, loading
their application code on the system classpath.

There are, however, far more compelling rea-
sons to go ahead and do the work. Perhaps the
most important should be fear of the unknown.
With even a minor revision to your application
server new classes and new versions of classes
can appear unexpectedly on your system class-
path ahead of your application code. A new revi-
sion of an application that has been running per-
fectly fine, and has gone through all its QA smoke
tests without issue, can die inexplicably in pro-
duction as a result of an uncontrolled change to
one of the key classes that it happens to share
with the server. Unless you truly know everything
that’s going in and out of weblogic.jar with each
point release of the BEA WebLogic Server, this
should scare you. Bugs like these can be extreme-
ly difficult to discover.

If you have an environment where you’re run-
ning more than one application per server
instance, then the problem gets exponentially
more complicated from there. Repackaging your
application as a proper enterprise archive not
only shelters you from many of these types of
application problems, but allows you to take full
advantage of a modern application server’s ability
to host dozens of different applications without
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The Promise of Patterns
Although many software developers have heard of
patterns and seen the advertised benefits, most still
do not fully understand what they are and how to
effectively apply them in their daily work. Despite the
exciting promise of patterns, they are still unreach-
able for many. This article looks at what patterns real-
ly are, clears up some common misconceptions, and
explores how patterns are great catalysts for great
software.

Improved Performance with the EJBSelect
Data Aggregation Pattern
It's not a silver bullet or a golden hammer but it is a
pretty nifty pair of pliers. And, it may be a way to get
better performance without losing CMP transaction
handling.

Plus, Peter Holditch returns with more on transac-
tion management:

Freedom, Disasters, and Getting
Something for Nothing
What is certain is that somewhere, at some level in
your solution, whatever shape it takes, is a transaction
manager (or something that smells like one) holding
things together.

Server-Side VM Architecture
Java uses a virtual machine to imitate a standardized
computer system from the programmers’ point of
view.  This month, members of BEA’s Office of the CTO
look at how the server side is optimized for J2EE
work.
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conflict. Build-and-release management becomes less costly and
more straightforward when each revision of an application is
encapsulated by a single file – you can perform rollbacks more
quickly and easily, should they be necessary, and you have the
additional peace of mind that any tool that purports to support
Java enterprise ought to read your application in this format.
Additionally, any future work on your application should become
easier as well.

• • •

As always, I invite you to send an e-mail to asklew@syscon.com if
you have any performance-related questions about JVMs, Java applica-
tions, BEA WebLogic Server, or connections to back-end systems. 
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News & DevelopmentsNews & Developments
HP/BEA to Deliver 
Integration Solutions 
(Palo Alto, CA) – BEA WebLogic
Server is now available on HP
AlphaServer systems running
HP OpenVMS, HP ProLiant
servers running Linux, and HP
NonStop servers. HP has also
announced a cooperative sup-
port agreement with BEA that
provides customers running
WebLogic Server on HP plat-
forms with support from either
HP or BEA. 

This agreement establishes a
formal support relationship
between HP and BEA that out-
lines processes to
be used to resolve
interoperability
concerns for joint
customers.
www.hp.com,
www.bea.com

BEA Expands Alliance with 
CSC’s Consulting Group
(San Jose, CA) – Computer
Sciences Corporation  will
leverage the BEA WebLogic
Enterprise Platform on its CSC
e4 enterprise architecture. This
will enhance the ability of its
Fortune 2000 clients to react
quickly to change, institute
process improvements, and
improve collaboration – both
internally and externally.

Based on open standards and
best-of-breed technologies,
CSC e4 delivers a
complete, practical
operational busi-
ness process management
(BPM) environment.
www.csc.com

Wily Technology 
in Leader Quadrant
(Brisbane, CA) – Wily
Technology, a leader in
Enterprise Java Application
Management, announced that
Gartner Inc. has positioned it in
the leader quadrant in the J2EE
Application Server

Management Magic Quadrant. 
Characteristics of companies

in the leader quadrant include
extensive management visibili-
ty, advanced functionality,
increased ease-
of-use features,
and broad sup-
port for a wide
range of J2EE offerings as well
as operating systems.
ww.wilytech.com

Covalent Delivers Web App
Management Solution
(San Francisco) – Covalent
Technologies has announced
the immediate availability of
Covalent Application Manager
(CAM), its comprehensive Web
application management solu-
tion designed specifically for IT
Operations. CAM presents an
integrated appli-
cation view by
automatically
discovering and then correlat-
ing multiple components of a
Web application. 
www.covalent.net

BEA and Salesforce.com 
Announce Alliance
(San Jose, CA and New York) 
– BEA Systems, and
salesforce.com have
announced a strategic alliance
to provide services-oriented
application development solu-
tions based on BEA WebLogic
Workshop 8.1 and the BEA
WebLogic Enterprise Platform.
This alliance will help advance
sforce, the first client/service
application development
framework to enable enterpris-
es to rapidly build and deliver
business applications based on
the software-as-service model.

Salesforce.com will offer BEA
WebLogic Workshop 8.1 Java
controls for sforce. The alliance
will make it easier for cus-
tomers to build, extend, and
integrate service-oriented
applications on the BEA

WebLogic Enterprise Platform
8.1. The Java controls are serv-
ice-oriented components,
introduced with
BEA WebLogic
Workshop that
make it easier to connect to
and use any IT system or asset
as a reusable service.
www.sforce.com,
www.bea.com

Ubiquity, BEA Announce Joint
Solution
(Atlanta) – Ubiquity, a develop-
er of SIP-based communica-
tions software for service
providers, has announced a
joint solution with BEA
Systems. Ubiquity has been
selected as part of the new car-
rier-grade BEA WebLogic
Service Delivery, which presents
a standardized software infra-
structure platform for develop-
ing, integrating, and deploying
new digital services. The result
leverages BEA WebLogic
Workshop’s integrated develop-
ment framework to empower all
application developers – not
just J2EE or
SIP experts
– to rapidly
create and deliver real-time,
SIP-based services such as voice
calling, presence, and instant
messaging to end customers.  
www.ubiquity.net

Persistence Software Enhances
EdgeXtend for C++
(San Mateo, CA) – Persistence
Software, a provider of real-
time data
services soft-
ware for finan-
cial services and other data-
intensive markets, has
announced the availability of
EdgeXtend for C++ Release 8.0.
EdgeXtend for C++ joins
EdgeXtend for BEA WebLogic in
the EdgeXtend family of
Persistence products. 
www.persistence.com

Cap Gemini Ernst & Young, BEA
Launch IT Solution
(New York and San Jose, CA) –
Cap Gemini Ernst & Young U.S.
LLC and BEA Systems have
unveiled OFL(SM), Open
Framework for Leasing, a com-
prehensive solution powered by

BEA WebLogic Platform 8.1.
OFL is a business integration
suite designed to help compa-
nies consolidate and integrate
leasing and lending applica-
tions more quickly and cost-
efficiently, and can be cus-
tomized to support any financ-
ing business. 
www.cgey.com

Accenture Accelerator 
Eases Integration
(New York) – Accenture has
introduced the Accenture
Platform Accelerator, a new
software platform designed to
help companies build and inte-
grate e-business applications
on BEA WebLogic Platform
more quickly and cost-effec-
tively than
previously
possible. 

Developed with BEA
Systems, the Accenture
Platform Accelerator will also
help users integrate applica-
tions seamlessly, and mini-
mizes the resources needed to
run business processes and
build applications on the
WebLogic Platform. 
www.accenture.com
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