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BY JASON WESTRA
EDITOR-IN-CHIEF

have two newsworthy items to talk about this

month. One concerns the application server

market; the other pertains to a newly announced
partnership in the wireless space. Each tidbit dates
from July, but as editorial schedules run a bit
behind the times, I’ll relay them to you now.

In my last editorial, “The BEA Slayer?”, | men-
tioned that free application servers would not
affect BEA, whether they are open source like
JBoss, or bundled with hardware like the Sun
ONE Server and HP’s Application Server. Inter-
estingly enough, about two weeks after my edi-
torial went to the printer, HP announced it was
leaving the application server market! A Reuters
report said, “HP, which has been losing money
in software, said in a statement it would focus
on areas where it has had market success and
intellectual property.... It is pulling the plug on
three middleware platforms used to glue net-
works together, including the Bluestone applica-
tion server platform.” No kidding. You don't
make money on free stuffl On to wireless stuff...

Moving into my new home last month, | did my
share to boost the economy by purchasing wireless
networking equipment for my home office. I like to
think of it more as an office “home” because wire-
less technology allows me to work anywhere in the
house. | also had the opportunity to talk wireless
with Scott Dietzen, CTO of BEA, just before BEA
eWorld 2002. The hot topic Scott had for me was
this new development tool called “Cajun,” now
known as WebLogic Workshop. Its promise is to
make developing Web services easier for the aver-
age developer, who doesn't care about the gory
details of J2EE, SOAPR, and other Web services stan-
dards.

| had two burning questions to ask Scott. First,
“With Workshop becoming the new IDE of choice
for Web services on WebLogic, where does Web-
Gain fit into the picture?” Well, a look on TheSer-
verSide.com will tell you what’s happening there.

AUTHOR BIO...

Second, “Does BEA have any plans to incorporate
wireless capabilities into WebLogic Server, or into
Workshop?” WebLogic is already a great platform
for WAP apps. Decks of WML cards can be
dynamically generated, accessing back-end data-
bases and middle-tier business logic. However, |
want to see WYSIWYG WAP and J2ME (Java 2 Micro
Edition) development. | want easy-to-use frame-
works and the abstraction of standard data-syn-
chronizing mechanisms like SyncML.

At the time, Scott was either not at liberty to
talk about wireless partnerships, or he didn't
anticipate how hot wireless vendors would be
for Workshop. In any event, Research In Motion
(RIM), a leading wireless company, and BEA
announced their partnership to build an easy-
to-use framework for delivering Web services to
RIM’s BlackBerry handhelds. The framework will
integrate WebLogic Workshop and BlackBerry in
a single environment, simplifying the develop-
ment and testing of mobile apps.

Through their partnership, BEA and RIM are striv-
ing for an “always-on,” “push” architecture for wireless
applications. | have no idea what their plans from the
handheld side will be, but my best guess is an all-Java
solution. That means J2ME on the device. Although
“push” isntt really a feature of J2ME 1.0, it could be
added as a proprietary extension. It currently sup-
ports only a“pull” model, with the micro device
polling for information at timed intervals.

No matter the application, WebLogic seems to
be the solution, molding itself into the applica-
tion infrastructure of today’s global enterprises.
Since the theme for this month’s WLDJ is tools
that make development and production environ-
ments easier, | hope you will also find tips and
tools to make your current project(s) a breeze on
WebLogic. Also this month, BEA debuts WebLogic
Platform 7.0 with a full trial version CD included
with this issue. See what thousands of develop-
ment hours have produced. &

Jason Westra is the editor-in-chief of WLDJ and the CTO of Evolution Hosting, a J2EE Web-hosting firm. Jason has vast experience with the BEA
WebLogic Server Platform and was a columnist for Java Developer’s Journal for two years, where he shared his WebLogic experiences with readers.

CONTACT:jason@sys-con.com
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t Rosewood Software Services, we use
Rational's Unified Process (RUP) and help
many clients tailor it for their use. RUP
specifies a number of models, including the
Implementation Model, which is used to structure the
physical artifacts (or files) within a project. For example,
in a Java project the Implementation Model is used to
define the project’s Java package structure and the files
used within the project, including class and JAR files as

well as JSPs.

Most texts leave the Implementation Model at
this point, using it as a simple model of file
dependencies. The Implementation Model can
be used to identify and design out additional
issues, such as:
 J2EE packaging
« Identification of concurrent development

opportunities
« |dentification of COTS dependencies

"’Usmg an Im

to Id entifys"

B

» Application framework dependencies
e Testing strategies

This article explains how to use the
Implementation Model to identify WebLogic
Server (WLS) packaging issues.

Packaging Issues

The classloader architecture changed with WLS
6. This facilitated a number of new features,
including support for EAR files and a much
cleaner deployment model that supports hot
deployment and hot redeployment.

CLASSLOADER BACKGROUND

A classloader allows a Java application to load
new classes at runtime. Within a Java application,
there is a hierarchy of classloaders.

The bootstrap classloader is the firstin a
sequence — the ancestor of all other classloaders.
It’s responsible for loading all of the JVM’s inter-
nal classes as well as the classes in the java.*
package. The extensions classloader loads all the
JARSs in the JDK’s ext directory. The system class-
loader (often called the classpath classloader)
loads all the classes in the classpath environment

—

IPatkagin

CLASSLOADER ARCHITE

entatl
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variable or those specified using the —classpath
command-line switch. The extensions classloader
is a child of the bootstrap classloader and the sys-
tem classloader is a child of the extensions class-
loader. Any classloaders created by an application
(such as WLS) will be children of the system
classloader.

How is a class loaded? The classloader first
checks to see if the class is already resident in
memory. If the class isn’t loaded, the classloader
asks its parent to load the class. If the parent can’'t
do this, the classloader attempts to load it itself.
Since the classloader’s parent is also a classloader,
when it receives a request from a child to load a
class it first asks its parent to load the class. This
leads to requests being propagated up the class-
loader hierarchy to the bootstrap classloader. The
bootstrap classloader then tries to load the file; if
it can't, the request is passed down to the child
that made the request. The request goes back
down the hierarchy until a classloader is found
that can load the class (see Figure 1). If the class
can't be loaded by any classloader, a ClassNot-
FoundException is thrown.

To load and unload classes at runtime, WLS
creates a new classloader for the application. In
the context of WLS, an application is usually an
EAR file, but it could also be a WAR or an EJB JAR
file. When WLS creates a classloader for an appli-
cation, it provides an effective separation of the

applications —they can't access each other’s
classes due to the classloader delegation

| strategies.

! In WLS, the application class-
| ‘H,l' loader loads all the classes explic-

F itly associated with the EAR
- = fileand the classes in the
EJB JAR files. WLS cre-
ates new classload-

ers for the Web

SERVER

applications. In turn, these are responsible for
loading any classes and libraries associated with the
Web application. If a class is uniquely defined in a
WAR file, it isn't accessible to other classloaders.

FIGURE 1
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Standard Java classloader hierarchy

Using the Implementation Model to
|dentify Packaging Dependencies

In RUP, the Implementation Model is con-
cerned with the structure of the physical directo-
ries and files that make up the application (or
implementation subsystem — a collection of com-
ponents). This is an important part of any devel-
opment process; it’s crucial to have a cohesive,
decoupled Java package structure. Using the
Implementation Model purely as a mechanism to
identify the Java package structure means losing
a vast number of modeling benefits. It can be
used to identify additional issues, such as concur-
rent development opportunities and dependen-
cies. For example, the Implementation Model can
be used to help identify the packaging of EJBs.

If we can use the Implementation Model to
identify packaging issues, can we use it to identify
classloader issues? Indeed we can. Rational Rose
helps with the automatic tracing of dependen-
cies. If we take an example EJB, the EJB compo-
nent may be in the Java package hierarchy
com.rssl.syscon.implmod.sampleEJb. If the bean
were dependent on another Java class,
com.rssl.syscon.implmod.util.ClassloaderDemo,
we'd expect to see a UML dependency (see Figure
2). This shows that the UML package SampleEJB
is dependent on (requires access to) the utils
package. In UML, a Java package is represented
by a UML package.

Given the dependency shown in Figure 2, we
can produce an EJB packaging diagram that
reflects the new dependency (see Figure 3). Now
a design decision should be resolved during the

PAGE 6
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sampleEJB

utils

A simple package dependency

FIGURE 3

modeling activities: Where does the Classloader-
Demo.class file reside? If there are no other
dependents on this class, the class can be pack-
aged with the EJB in its JAR file. If there are other
dependents, where should it be located? The
implementation-focused modeling activities
should investigate these dependencies.

How do we identify classloader packaging
problems? The issues presented by the class-
loader architecture are manifestations of depen-
dency resolution. For example, if an EJB is
dependent on class X and a Web application is
also dependent on class X, there will be an issue if
the class is physically different. A problem with
models is that the pertinent information is
dependent on the view the modeler takes during
a particular activity. This often hides the informa-
tion that may help identify packaging issues. It’s
helpful to promote the activity of “component
dependency resolution,” which generates a
Packaging view within the Implementation Model
(see Figure 4).

COMPONENT DEPENDENCY RESOLUTION

RUP is architecture-centric. It uses the 4+1
view of architecture, which has the Implemen-
tation view to focus on the architecturally signifi-
cant structuring of the physical artifacts in the
system. The Packaging view is a subset of the
Implementation view and is architecturally sig-
nificant in the J2EE environment due to the com-
ponent-packaging dependencies that may impact
how components can be distributed. To produce
the view we have an activity that resolves the
component dependencies, allowing us to correct-
ly package the components.

The Component Dependency Resolution
activity used in our development process (a cus-

2=<EJB-JAR==

<4 resides = |

saresides> “alavaClassFile==
FampleEJB =R SampleEJB

e
=2 JavalClass File==
SampleEJBH ome

2 regidess

x"‘*-\.
H\"-\-\.
H_"\-\
T

< 2daraClassFiler»
SampleEJBEEan

|

<2daraClassFiler>
Cla== loaderD emo

An EJB with a class dependency

tomized version of RUP) focuses on resolving
the dependencies in packaging and deploying
components. We introduce a view in our
Implementation Model that focuses on identify-
ing the packaging our “build” will have and to
provide a focus for the modeling investigation,
although care should be taken in introducing
unnecessary views as replacements for dia-
grams. This view is where we create the
JAR/WAR/EAR components.

We use Rational Rose to produce most of our
models. Rose produces Java code in the Java
package structure; in other words, it generates a
UML package for each Java package. This pack-
age generation starts under the Component
view (a high-level structure), under which we
introduce the Implementation Model. This UML
package is used to group all the views that
relate to the implementation. Strictly speaking,
it would be academically pure to have the top-
level Java package under our Implementation
Model package; unfortunately, this breaks the
Rose code-generation facilities, which require
that the top-level Java package be an immediate
child of the Component view package.

Within our Implementation Model we intro-
duce the Packaging Dependencies view, a
stereotyped UML package. Here we investigate
the dependencies between components and
produce any relevant diagrams. The investiga-
tion starts with the creation of packages for each
currently identified application or EAR file. This
provides the top-level structure for the class-
loaders. From this we can partition the compo-
nents between applications. In the example
shown in Figure 4, our simple demo application
has a single application classloader package. In
large-scale applications where there may be
multiple applications in the build, we would
stereotype this package as <<Application
Classloader>>. Within this package we produce
diagrams to illustrate the contents the class-
loader should be responsible for loading.

Within our application loader package we

Dirig

www.dirig.com/illusion/weblogic
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FIGURE 4

identify other significant packages, such as the
Web applications that will be packaged into our
application.

Where will there be conflict in the classloader
dependency structures? If WebApplicationl has a
dependency on the classes shown in Figure 5,
there’s a conflict with the dependents of
SampleEJB. SampleEJB also requires access to the
class file ClassloaderDemo. How will the class-
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FIGURE 5

Implementation Model with focus on the Packaging view
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Dependency on these classes will cause a conflict

loader architecture resolve this? If the packaging
remains and both the EJB and the Web applica-
tion contain a copy of this class, the EJB class def-
inition will be precedent. At this point we may
want to investigate whether there’s a flaw in the
application architecture, or we may want to
resolve the dependency.

Resolving component dependencies is usually
a simple activity, and it’s a vital design step. A
rule of thumb: ensure that the class is loaded
only once. Therefore, the dependency can be
resolved by ensuring that a single classloader is
responsible for loading it. This is achieved by
putting the class at the highest common level —
in this case, the demo application. If the class
needs to span multiple applications (EARs), it
must be located at the system level. At this
point, questions should be asked of the architec-
ture, and the issue of component versioning
may appear.

An application is a discrete set of components.
There shouldn’t be dependencies between appli-
cations on class definitions. If there are, the class
definitions have to reside at the system level. This
implies that all applications within the applica-
tion server will share the same version of the
class. This may be the intent at the outset; howev-
er, when an application upgrade is required of a
common class and this class is declared at the
system scope, all applications must be recom-
piled and tested. In some organizations this may
be difficult, if not impossible. A far better
approach is to ensure that the application is
cohesive and that corporate infrastructure, such
as any corporate logging framework, is packaged
along with the application. This way, modifica-
tions to other deployed applications won't have
side effects. Should the Packaging view indicate a
requirement to have classes at the system scope,
it will be excellent documentation for that
dependency.

Summary

We've reviewed some of the issues and bene-
fits of the classloader architecture in WebLogic
Server. It’s important to understand this architec-
ture when architecting a WLS-based solution.
The Implementation Model is an excellent arti-
fact for investigating the architectural packaging
dependencies that may be introduced during
design but it shouldn’'t be generated just before
cutting code - it should be used early in the
development process. The Implementation
Model may have significant impact on the appli-
cation architecture you've chosen, and various
techniques can be used within it to help identify
the packaging dependencies.

Reference
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Performance Notes

From the JMS perspective, a stock ticker appli-
cation can be seen as one that sends an event to
a topic for every trade that occurs in a stock
exchange. Consumers receive only the desired
events from selected companies by subscribing

to the appropriate topic and specifying the
desired companies. In this case, the message
selector is the company name or symbol.
Before going into more detail on the
test application, let’s review how per-
formance is measured.
A common problem associated
with performance testing a mes-
saging-based system is misunder-
standing the performance met-
rics. Performance of asynchro-
nous messaging systems is typi-
cally measured based on
throughput. In this case, the
most obvious throughput meas-
urement is “messages per sec-
ond” (MPS). However, you have
to be very careful with this meas-
urement because throughput is a
measure of capacity, not speed.
MPS tends to be interpreted as a
measurement of speed, which is not
the case. Consider, for example, con-
sumers who can'’t process messages fast
enough - the messages are just waiting in
the corresponding queue or topic.
Alternatively, when the message publishers can't
produce a high enough rate of messages, the

THE IMPORTANCE OF TESTING YOUR APPLICATION

BY
PETER ZADROZNY

AUTHOR BIO...

Peter Zadrozny is the founding
editor of BEA WebLogic
Developer’s Journal and the chief
technologist for BEA Systems in

Europe, the Middle East, and

It’s possible, however, to run a few tests to see
the cost differentials of using various options,
thus setting a level of expectations for the general
behavior of JMS. Since we can't test all possible
combinations, we’ll limit ourselves to a subset of
options using a simple application, a stock ticker.
This is the most popular example of publish-and-
subscribe messaging.

A stock ticker works by continuously present-
ing all the trades that occur in a stock exchange,
providing the name of the company, the number

consumers are just waiting. In both examples,
the messaging system handles messages at a
pace imposed by external factors (message pro-
ducers and consumers). It’s important to meas-
ure the throughput for both the message produc-
er(s) and the consumer(s) because each is heavi-
ly dependent on the other.

This example uses an oversimplified version of
a rather primitive stock ticker application where

y -
PERFOR MAQ‘%
type identified by a property in the message, :

which contains the symbol of the company for
which the trade was done. There is one trade per
company, and each company on the exchange
trades in an orderly, sequential fashion (this is
extremely simplistic, but still effective for testing
purposes).

On the consumer side, each customer sub-
scribes to a few of the companies that trade in
the stock exchange. Some of the message con-
sumers subscribe to listen to events (trades) of
the same companies, so some subscribers will
receive the same messages.

Note that because of the transient nature of
the information, it doesn’'t make sense to have
durable clients or persistent messaging. If the
message detailing a particular trade is lost for
any reason, by the time it’s recovered from the
server it will probably be obsolete because many
other stock trades will have occurred in the
meantime. In this kind of application it makes
more sense for the subscriber to simply wait for
the next message. With this in mind, our tests are
limited to only two acknowledge modes: NONE
and MULTICAST with no persistence (bear in
mind that this refers to the subscriber; the pub-
lisher acknowledgement mode is always
AUTO_ACKNOWLEDGE).

These tests use WebLogic Server 6.1 SP2, JDK
1.3.1-b24 with a heap of 256MB running on a Sun
Ultra 60 (dual Ultra SPARC 450MHz, 512 MB of
memory). The load is generated using The
Grinder (http://grinder.sf.net; see the related
article in WLDJ, Vol. 1, issue 7). There are special
plug-ins for the functionality of the stock ticker
publisher and the consumers.

In this example, the publisher creates 100 dif-
ferent types of messages (0-99), each 64 bytes,
which is the approximate size of this kind of
message. The stock exchange consists of 100
companies, where each company makes one
trade at a time, always in a sequential fashion.

Think time isn’'t used for publishing the mes-
sages in these tests. However, the publisher does
write a line to The Grinder log file for every mes-
sage published, which makes the simulation
more realistic.

On the other side of the messaging system, the
subscriber plug-in simulates, in a very basic way,
a trader that is subscribed to receive events of 25
of the possible 100 companies. Every trader runs
on its own JVM and establishes a JMS connection
and session before it starts the test run. During

Africa. of shares traded, and the price of the trade. This there’s only one producer or publisher of trades SUBSCRIBER LOAD 1 20 40 60
CONTAGT can be cumbersome for thqse only interested in in the stock e.xchange._Each trgde isa message Publisher 627,50 184.20 189.50 195.10
the trades of a feyv companies. Using the pIacgd on asingle .tOpIC. The single publ|§her we— i e T T
z@bea.com Pub/Sub messaging model, they can view only continuously publishes events to the topic. The
the trades of the companies of interest. event in this case is a message of a particular Publisher and subscriber performance
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the test run it receives the messages it’s sub-
scribed to, in this case a range of 25 contiguous
message types where the first type has been
selected randomly. In real life, every trader would
have subscribed to a number of companies that
aren't likely to be a block of an alphabetically
ordered list of companies; it's modeled this way
for the sake of simplicity.
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Results of publisher throughput
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Subscriber performance

The subscriber does nothing but write a line to
The Grinder log file for every message received.
This is very important because it has an impact
on performance, and your application is likely to
do an operation as time-consuming as writing to
afile.

The publisher and each consumer run on their
own JVMs on four computers (Pentium 111
600MHz, 256MB memory, SuUSE Linux 7.0).
Special care has been taken to ensure that no
paging or swapping occurs during the execution
of the test runs.

Publisher and subscriber performance (MPS)
are investigated using the no-acknowledgement
mode under various subscriber loads (see Table
1).

e For the case of one subscriber, the publisher:
subscriber performance exhibits a 1:1 rela-
tionship (remember that the consumer is sub-
scribed to only 25% of the messages).

» For other subscriber loads, the throughput is
very stable, at around 25 MPS.

e For other subscriber loads, the 1:1 relationship
no longer exists. This happens because the
consumers are waiting for the events they’re
subscribed to. If every consumer were sub-
scribed to exactly the same block of compa-
nies, we'd expect to see a rate of about 47
MPS, but the beginning of the block is ran-
domly selected. This means many consumers
will be idle waiting for the first message of
their block. This idle time decreases the aver-
age of messages received.

We repeated the above test run using the mul-
ticast no acknowledge mode. We expected this
mode to be faster, but it’s less reliable. Figure 1
compares the results of the publisher throughput
for the two modes.

As expected, the throughput is substantially
faster using multicast — a little more than three
times faster. Figure 2 depicts the same compari-
son for subscriber performance.

Since we don’t observe a similar trend for the
subscriber performance, we must investigate
why. First, we rule out the possibility that we're
losing messages by looking at the network usage
for 60 consumers (see Figure 3).

With a paltry 3.5% utilization, it’s hard to imag-
ine that messages are being lost because of high
traffic. This is interesting because the network
utilization here is less than one-half of that
observed in the no acknowledge mode. We then
check the CPU usage of the computer running
the JMS topic in Figure 4.

Again, the activity is about half that observed
using the no acknowledge mode. Thus, we're con-
vinced we're not losing messages for these rea-
sons.
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SUBSCRIBER LOAD 1 20 40 60
Publisher 188462 52322 55535 58708
Subscriber — actual 47006 7744 7699 7603
Subscriber — expected 47116 13081 13884 14677
Differential 0% 41% 45% 48%

Actual number of messages

FIGURE 4

Network usage for 60 consumers
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TABLE 3
SUBSCRIBER LOAD 1 20 40 60
Publisher 193044 185146 184173 185363
Subscriber — actual 48308 7696 7535 7605
Subscriber — expected 48266 46287 46043 46341
Differential 0% 83% 84% 84%
No acknowledge test runs
TABLE 4

60 Subscribers — 2 ms TT No ACK Multicast
Producer TPS 49.69 49.81
Consumer TPS 12.46 12.26

Test runs with a sleep time of 2 milliseconds

Custom Grinder plug-ins provide us with the
actual number of messages handled during the
sample period, so we can proceed to analyze
this. First, we examine the number of messages
handled using no acknowledge mode. Table 2
shows the actual number of messages produced
by the publisher and received by the consumer.
Our expectation that each subscriber could han-
dle, in the best-case scenario, 25% of the pub-
lished messages isn't possible because of the
overlap between the various blocks of compa-
nies to which the consumers are subscribed.
Thus, the differential of 40-50% seems reason-
able. The differential increases as the number of
consumers increases, which again seems rea-
sonable. Next we perform the same analysis for
the multicast no acknowledge test runs (see
Table 3).The differential is almost double the
expected 40-50%.

There are a few things happening here. The
messages aren’t getting lost; they’re in the topic.
We proved this by stopping the producer of the
messages; after a few minutes the consumer had
picked up all the messages. More important, the
consumers are already at their maximum speed;
changing the transport mechanism from no ack
to multicast no ack will not make things go
faster.

Using an analogy, with the no acknowledge
mode we’re drinking water from a glass. With the
multicast no acknowledge mode we'’re drinking
water from a fireman’s hose. A couple of test runs
with 60 consumers illustrate this, this time using
a sleep time of 2. milliseconds before publishing
every message (see Table 4).

As you can see, messages are now published
and consumed at about the same rate. This
example illustrates that:

* MPS is more a measure of throughput capacity
than plain speed. Notice how the publisher
MPS decreases from 195 MPS for no acknowl-
edge mode to about 50 MPS with the addition
of a 2-millisecond sleep time before publish-
ing every message.

* You have to be very careful when defining the
throughput for your application and interpret-
ing the results.

No matter how similar your application
might look to another, you can't extrapolate
performance results. Testing your application is
the only way to really understand JMS perfor-
mance.

This article is an extract from the book J2EE
Performance Testing by Peter Zadrozny (Expert
Press, June 2002). Thanks to Phil Aston for writing
the custom plug-ins for The Grinder. The soft-
ware used in these tests can be downloaded from
www.expert-press.com. &
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s | may have mentioned once or twice in
this column over the foregoing months,
developers can derive a large amount
of value from building their applications on an

application server.

THERE’'S MORE TO BUSINESS APPLICATIONS
THAN APPLICATION SERVERS /

BY PETER HOLDITCH

Services accessed by standard APls, such as
transaction services provided through JTA and
the services of the EJB container, take a lot of the
technical grunt work out of transforming busi-
ness requirements into deployable applications
and allow developers to devote more attention to
the business logic, and less to the technical
niceties of how this logic should be realized in a
physical implementation.

There is more to business applications than
application servers, however. The J2EE APIs

AUTHOR BIO (with the exception of JMS) tend to be focused
Peter Holditch joined BEA as a around a synchronous programming model
consultant in the Northern where a request for information (often from a
European Professional Services Web browser) arrives, some code runs to exe-
organization in September 1996. cute whatever business logic there might be,

He now works as a presales and a response is sent back to the client. This
architect in the UK. Peter has a model is fine for simple applications, but in real
degree in electronic and computer life, the front end that a user wishes to interact
engineering from the University of with is likely to be an aggregation of display ele-
Birmingham. ments for many back-end systems, and many
business processes may involve interaction with

CONTACT... partners, or offline systems, or they may simply

Peter Holditch@bea.com run for a long time — where long is defined as

longer than a user would wish to wait at his desk
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for a response to come back from the system.

To take care of these more complex — and more
realistic — scenarios, BEA provides the WebLogic
Platform — a higher-level set of platform services
layered over the application server to deliver sup-
port for long-running business processes and
back-end integration in the WebLogic Integration
component, and to aggregate and display content
at the front end in the WebLogic Portal.
Completing the picture, WebLogic Workshop pro-
vides a runtime framework to abstract the com-
plexity of using the synchronous J2EE program-
ming model for asynchronous Web service imple-
mentations.

That’s all well and good, but what does it have
to do with transactions? In this column I'll look at
the WebLogic Integration Business Process
Manager (BPM) and how it uses the JTA subsys-
tem provided by the underlying application serv-
er to bring ACID transaction properties to bear
on potentially long-running business processes.
This will not only serve as an introduction to one
feature of the BPM tool itself, but give you some
indication as to how the raw J2EE programming
model in general, and JTA in particular, could be
applied in a real design to a real business process.

So, What'’s the Problem?

As I've discussed here several times before, JTA
transactions should be kept as short as possible
to avoid locking a large quantity of distributed
data for long periods of time, thereby increasing

the susceptibility of an
application to
performance and scalability
problems at best, and at worst to
deadlock situations routinely
impeding users’ ability to
*=.interact with the fin-
5 % ished system. The
-5 > Business Process
gy Management
tool, on the other
hand, is all
about repre-
senting business
processes that will,
by definition, last for a
long period of time —
maybe, running into
multiple years.
Given the need to track process instances over
these long periods of time, a database is clearly

=
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going to be necessary to store the state of all
active workflow instances — try keeping in-mem-
ory state information reliably for a period of
years.... Also, given that this database will be
transactional, combining this representation of
the process’s state transactionally with the execu-
tion of the individual steps that make up the
overall process will enable JTA to deliver once
and once-only execution of each step in the
process and minimize or avoid the need for com-
pensating workflows and other such techniques
to back out changes in the case of a failure. This,
after all, is exactly what JTA does best. However, a
trivial mapping of one workflow instance to one
JTA transaction is clearly not what we want. We
have already said that a workflow instance could
be active for years, and also that a JTA transac-
tion should be active for as short a time as possi-
ble, two obviously conflicting goals.

Workflow: Marriage
While You Sleep

So how do you design a marriage between the
close-coupled JTA transaction on the one hand,
and the long-running workflow on the other? To
find the answer, we need to discover why work-
flows can run for such a long time. They clearly
aren’t just hanging around for the sake of it. The
reason always turns out to be that they’re waiting
for something, usually an event occurring in an
external system (maybe even a system in some-
one else’s organization). While an instance of a
workflow is waiting for something to happen in
this way, it no longer needs to be in the app serv-
er's memory executing. It can be swapped out to
the database and the workflow engine can com-
mence processing other useful work that can
execute. The instance is said to be quiesced. You
will have spotted that swapping the instance
state to the database required a database update,
which in turn will require the transaction to be

committed. Yes, you've guessed it — the workflow
engine will run tasks up to the point where an
instance has to quiesce within the context of a
single JTA transaction, and before it quiesces, it
will commit the transaction. In fact, that’s not
strictly accurate. If a workflow instance was
invoked programmatically within the context of
an existing JTA transaction, then the workflow
engine won't try to commit the transaction; it will
merely perform the database update and return
control to the caller.

In general, the workflow engine will start a
transaction when an instance is activated (unless
one is already in force, started externally) and
execute actions as instructed by the workflow
(including actions in and called sub workflows)
up until the point when a quiescent state is
reached. Then the state will be written away to
the database and the transaction will be consid-
ered complete from the workflow engine’s point
of view. Workflow actions themselves (for exam-
ple, call a business operation implemented in an
EJB, call an application through an adapter) will
also be invoked in the context of the transaction
(subject to the usual rules enforced by the con-
tainers as defined in deployment descriptors).
Provided they can support XA transactions, any
updates that they cause to happen will commit
or abort atomically with the progress of the
workflow instance itself giving the desired once
and once-only semantics that can so simplify
coding of business logic.

Two final points: first, what happens when
things go wrong? The workflow engine provides
an exception-handling capability, and it is the
responsibility of the active exception handler to
decide if the exception is recoverable and com-
mit, abort, or mark abort-only the transaction as
appropriate. Second, what if | want to explicitly
break up one workflow that just consists of a set
of synchronous calls into multiple transactions?
To achieve this, you must force the workflow
instance into a quiescent state. This can be done
by inserting an event node that triggers itself,
assigning a task to a user or various other tricks
documented in the manual. Thus, if you want
transaction granularity smaller than the default,
you can achieve it.

That’s it for this month, I’'ll flow off now and
quiesce for a while. ZZzzzz...

References

A short article necessarily can’'t cover every
detail of such a wide-ranging topic as workflow
and transactions. For the complete description of
the transactional behavior of the WebLogic
Integration Business Process Management
engine, refer to chapter 7, “Understanding the
BPM Transaction Model,” in the “Programming
BPM Client Applications” manual. &
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orking as a BEA consultant, I've
helped customers successfully
design and deploy applications on
various versions of the Weblogic
Server (WLS). BEA has been supporting
container-managed persistence (CMP) entity beans
since EJB 1.0, and a few of our customers have used
them. Unfortunately, some used them without
understanding the ramifications; others heard about
performance constraints and completely excluded

entity beans from their architecture/design choices.

It was difficult to come up with reasons to use
CMP entity beans when chief architects asked,
“When should | consider using CMP entity beans
at all?” The nirvana of entity beans lies in two
things: caching and object-relational mapping.
Both were done poorly in the earlier implementa-
tions, but EJB 2.0 came to the rescue. WLS 7.0's
add-on features to the EJB 2.0 specification

bridge the gap in performance between using
entity beans and using stateless session beans
with DAO and JDBC - in some cases even per-
forming faster than the latter. When using JDBC,
developers are strongly advised to use container-
managed transactions.

Problems with Earlier Versions

-
T

Single instance of the entity bean per virtual
machine (VM): Because WebLogic 5.1 and
below only supported exclusive locking, all the
calls to the entity bean were serialized, caus-
ing bottlenecks even for read-only beans.
Exclusive locking: Deadlocks were highly like-
ly when some beans used transactions and
some did not.

Single setX call: This caused the entire entity
bean to be written to the database. Before the
EJB 2.0 specification, the container didn’t have
any hooks for determining what changed and
what didn’t. This meant that on an ejbStore, all
the attributes were updated.

Loading: Loading the entity bean caused all
data members to be loaded in memory, even if
only a couple were needed.

No dynamic queries: EJB had to be redeployed
to write a new query.

Queries: Queries can instantiate large num-
bers of entity beans, consuming memory and
degrading performance.

WLS 7.0 Features

WLS 7.0 implements the EJB 2.0 specification,

of EJB 2.0 CMP beans to map a single EJB to
multiple DBMS tables within a single database.
Tuned writes with EJB 2.0: Instead of writing
all the fields to the database when ejbStore is
called, only the updated fields are written to
the database.

Tuned reads using field groups: On an
ejbLoad the container, instead of loading all
the fields of the entity bean, loads only fields
in the field-group.

Caching of relationships: This feature increas-
es entity bean performance by loading related

SENS)

beans into the cache in a single join query
instead of multiple queries.

« Entity beans can return ResultSets: WLS sup-
ports ejbSelect() queries that return the results
of multicolumn queries in the form of a
java.sql.ResultSet.

* Application-wide cache for heterogeneous entity
beans: Instead of a separate cache for each entity
bean, this feature enables multiple entity beans
within an EAR to share a single runtime cache.

* Dynamic queries: The EJB 2.0 specification
forces users to hard-code queries in the
deployment descriptor. With dynamic queries,
new queries can be constructed and executed
programmatically without redeploying the
beans.

¢ Read-mostly design pattern: In the real world,
most applications are 90% read and 10%
update. An entity bean can be written to
model the data and can be deployed as both a
read-only entity bean and a regular entity
bean. With this approach, users who want to
read data talk to the read-only entity bean,
and users who want to update data talk to the
regular entity bean. When an update occurs,
the container invalidates all the read-only

Several customers who used entity beans in the
past had to redesign and use JDBC because their

systems were too slow to meet service-level
agreements. That slowness was due to some of
the following problems:

No caching: Each transaction went to the data-
base to load the entity bean. One of the prom-
ises customers look for in using entity beans is
caching, and none was available for regular
entity beans in a clustered environment.
Single-table support (O-R mapping too sim-
plistic): Customers were also looking for
object-relational mapping to be done by the
entity bean, but the mapping provided by the
container was too simplistic.

providing for richer object-relational mapping.

EJB 2.0 also provides the container with a lot

more flexibility for doing optimized reads and

writes to the database. The following features
elucidate the richness and flexibility developers

have in designing entity beans in WLS 7.0.

« Container-managed relationships: Entity
beans can have relationships with other
beans; these relationships can be either bidi-
rectional or unidirectional. WLS supports

three types of relationship mappings managed

by WebLogic CMP: one-to-one, one-to-many,
and many-to-many.

« Multiple table mapping to an entity bean:
Multiple table support allows an implementer

entity beans, forcing the container to call

ejbLoad the next time the data is accessed.

Other useful features include automatic primary
key generation, cascade delete support, EJB QL sup-
port, ejbSelect methods, and the concurrency strate-
gies described below.

CONCURRENCY STRATEGIES

A concurrency strategy defines how many
instances of an entity bean are created, who does
the locking to maintain transactional integrity,
and the access pattern of the data modeled in the
entity bean. The right concurrency strategy can
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make a tremendous difference in the performance of your entity

beans.

e Exclusive: The container creates only one instance of an entity
bean per VM, and all calls to the entity bean are serialized as
the container locks the entity bean on use (for both read and
write). This is never recommended.

e Database: The container defers locking to the database, and
each transaction gets its own copy of the entity bean. ejbLoad
and ejbStore are called at the beginning and end of the trans-
action respectively.

» Read-only entity beans: Neither the database nor the container
holds any locks, and each transaction gets its own copy of the
entity bean. A configurable parameter called <read-timeout-sec-
onds> controls when ejbLoad is called on the entity bean.
ejbStore is never called on the entity bean. Clients can still call
create, remove, and update operations on the entity beans. The
creation and removal will be successful, but the updates won't
modify the database because ejbStore isn't called. It’s the pro-
grammer’s responsibility to not call CUD (create,update,delete)
methods on read-only entity beans. Read-only entity beans are
a perfect solution to the “distributed cache” problem.

e Optimistic entity beans: The container defers locking to the
database, but locks aren’t held during the transaction. The basic
idea is that the container checks for modified data before com-
mitting and rolls back if someone else has modified it. This is
useful if you want higher consistency than TX_READ_COM-
MITTED but don’'t want to go as high as TX_SERIALIZABLE.
Use it if you can live with reading stale data for a short time but
want complete transactional integrity for updates. There are
four options for checking optimistic conflicts:

1. Check columns that were read

2. Check columns that were modified
3. Check timestamp column

4. Check a version column

Options 3 and 4 aren't recommended because the schema of the
table needs to be changed to incorporate this concurrency strategy.

Also, with the optimistic concurrency strategy, you can config-
ure whether you want caching between transactions to be true or
false. With caching between transactions set to false, ejbLoad will
be called at the beginning of each transaction.

Comparison

With CMP, there will always be additional processing due to the
integration of the EJB container and a layer of container-generat-
ed code-handling transactions, security, pooling, life-cycle man-
agement, failover, caching, and relationships. CMP (by design or
by spec) has to do internal operations, (ejbLoad, ejbStore,
ejbActivate, ejbPassivate) as opposed to JDBC logic manually pro-
grammed by developers. The benefits of the container infrastruc-
ture are optimized, generated database access; accelerated devel-
opment; and simplified code maintenance.

On the benchmarks I've seen, unless the data is cached, [state-
less session bean + DAO (doing JDBC)] has performed 30-50%
faster than the entity bean implementation.

When to Use What

Entity beans shouldn’t be used as a substitute for writing JDBC.
Use entity beans if your object-relational model isn't overly com-
plex (involving numerous joins, etc.) and flexibility and code
maintenance are more important than raw speed for your project.

Use JDBC for simplistic, atomic-blind updates; to integrate with
stored procedures and triggers; and to handle large ResultSets.

WebLogic add-ons such as the read-mostly design pattern and
optimistic caching with cache-between-transactions set to true
are two design choices that make entity beans an attractive
option. Both are BEA-proprietary, and both are specified in the
WebLogic-specific deployment descriptor. No code changes are
needed when migrating to another J2EE-compliant application
server. Use optimistic caching concurrency strategy if it's OK for
the application to read stale data for a short period of time.

Use the read-mostly design pattern for the use case in which
you read most of the time and update less frequently. This design
pattern also has the shortcoming that the readers can read stale
data. In case some of the readers should not read stale data at all,
they can be made to read from the read-write bean.

Read-only entity beans for CMP entity beans are mentioned in
the features deferred to future releases of the EJB specification.
Use read-only entity beans to implement a distributed cache that
can be refreshed periodically.

Conclusion

Most real-world applications do far more reads than writes.
Implementing the read-mostly pattern will provide the best of
both worlds. It provides easy development and flexible deploy-
ment, along with excellent performance characteristics for
accessing data and paying extra overhead only when data is being
modified. Optimistic concurrency with cache-between-transac-
tions set to true can be faster than JDBC. Writing optimized SQL
is hard for regular Java programmers, so don’t ignore entity beans
—evaluate and determine whether they’re a good fit.

Entity Beans Examples
Examples are provided in subdirectories of BEA-HOME/sam-
ples/server/src/ejb20.

» For an example that demonstrates the relationships, look at the
BEA-HOME/samples/server/src/ejb20/relationships/bands
directory.

e For an example that demonstrates multiple table mapping,
look at the BEA-HOME/samples/server/src/ejb20/multitable
directory.

» To use the database concurrency option specify <concurrency-
strategy>Database</concurrency-strategy> in the weblogic-
ejb-jar.xml.

e To use the read-only concurrency option, specify <concurren-
cy-strategy>Read-Only</concurrency-strategy> in the weblog-
ic-ejb-jar.xml.

» To use the optimistic concurrency with cache-between-transac-
tions and check on Modified option specify <concurrency strat-
egy>Optimistic</concurrency-strategy> <cache-between-trans-
actions>True</cache-between-transactions> in the weblogic-
ejb-jar.xml and specify <verify-columns>Modified</verify-
columns> in the weblogic-cmp-rdbms-jar.xml.

* To implement the “read-mostly” design pattern register the
bean implementation as two EJBs, one as read-only and the
other as Read-Write, and add the <invalidate>ejb-
name</invalidate> where ejbname is the read-only entity
bean name in the weblogic-ejb-jar.xml.

References
e http://edocs.bea.com/wls/docs70/ejb/index.html
» http://java.sun.com/products/ejb/docs.html| &
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art 1 of this article (WLDJ, Vol. 1, issue 8)
explored third-party Java Message Service
(IMS) integration into WebLogic Server (WLS)
and addressed related issues. In Part 2, we’ll
implement transactional JMS design patterns using

SonicMQ and the Weblogic Server Adapter
(WLSAdapter) as the JMS solution. Included in this
discussion are the message-driven bean (MDB),
message-producing bean (MPB), and message-
consumer bean (MCB).

Pattern 1. Message-Driven Bean
with a Queue Listener

This design pattern is used with the
WLSAdapter to create and configure an MDB
that will be used with a SonicMQ Queue to
implement an XA transaction. The destinations
and connection factories will be stored in afile-
based JNDI store.

CONNECTION FACTORY

The first step is to create the JNDI entry for the
connection factory. This can be done with a JNDI
loader application that operates outside of
WebLogic, or in a startup class that creates the
entries within the WLS internal INDI store (see
end of article). We'll assume a file-based JNDI
store for this example. Use the WLSAdapter to
create the XAConnectionFactory.

com soni csw. soni cng. j 2ee. w s. XAQueueConnect i onFact ory

xafactory =
new com soni csw. soni cng. j 2ee. w s. XAQueueConnect i on
Factory
("local host: 2506", "QueueMessageDriven", "nypass
word");

This creates a connection factory named
“xafactory” that’s bound to a JINDI entry. The
variable m_context is a reference the file-based
JNDI context created from the com.sun.jndi.
fscontext.RefFSContextFactory package.

m cont ext . rebi nd("nyJMsxaqcf", xafactory);

At this point, a connection factory named
“myJMSxaqcf” is ready for use in the JNDI store.
A reference to the queue in the JNDI store is now
created:

javax. | ms. Queue queue = new
progress. message. j cl i ent. Queue
("soni cQueue");

This queue would also be bound to a JNDI entry:
m cont ext . rebi nd("soni cQueue", queue);

DEPLOYMENT DESCRIPTORS

An EJB deployed in WLS requires two descrip-
tor files: a standard “ejb-jar.xml” and a WebLogic-
specific file, “weblogic-ejb.xml”. In ejb-jar.xml, the
MDB is prepared for an XA transaction by setting
the trans-attribute tag to “Required”(see Listing 1;
the listings for this article may be found online at
www.sys-con.com/weblogic/sourcec.cfm).

The queue and connection factory are desig-
nated in the WebLogic-specific descriptor. The
tag destination-jndi-name identifies the destina-
tion, in this case the queue “sonicQueue”. The
connection factory “myJMSxaqcf” is identified in
connection-factory-jndi-name tag (see Listing 2).

MESSAGE-DRIVEN BEAN

The MDB doesn’t require anything special to
actually receive the message in an XA transac-
tion. It just needs to be deployed transactionally
in WebLogic, and it must implement the
MessageDrivenBean and MessageL.istener inter-
faces. The onMessage() method of this example
will receive a message sent to the queue
“sonicQueue”:

public void onMessage(Message msg) {
try {
Systemout. println("Received from soni cQueue");
}
cat ch(JVBException ex) {
ex. print StackTrace();
}
}

Pattern 2: Message-Driven Bean
with a Topic Listener and Reconnect
This design pattern is used with the
WLSAdapter to create and configure an MDB that
will be used with a SonicMQ Topic to implement an
XA transaction. It will support reconnect capabilities.

CONNECTION FACTORY
Use the WLSAdapter to create the
XAConnectionFactory.

com soni csw. soni cny. j 2ee. w s. XATopi cConnect i onFact ory
xafactory = new
com soni csw. soni cng. j 2ee. w s. XATopi cConnect i onFact ory
("l ocal host : 2506", " Topi cMessageDri ven",
"nypassword");

To identify the fail-over brokers, connection
URLs for the factory are set:

xaf act ory. set Connect i onURLs(" | ocal host : 2506,
| ocal host : 2507");

A reconnect version of the connection factory is
then created from the original connection factory:

l'ong pinglnterval = 1000L;
long facSl eep = 10000L;
int maxlterations = 10;

com soni csw. ssps. r econnect . Topi cConnect i onFact ory
rec_xafactory =
new
com soni csw. ssps. r econnect . Topi cConnect i onFact ory
(xafactory, pinglnterval, facSleep,
mex| terations);

Parameters are set to define reconnect behav-
ior. The value of “pinglInterval” indicates how
often (in milliseconds) to check for a lost connec-
tion. The value of “facSleep” indicates how long
to wait before reconnecting. Finally,
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e “maxIterations” indicates how many attempts

should be made to reconnect. The reconnect ver-
sion of the connection factory is then bound in
the JNDI store:

m cont ext. rebi nd("nyJMsrecxatcf", rec_xafactory);

DEPLOYMENT DESCRIPTORS

The values of the destination-jndi-name tag
and the connection-factory-jndi-name tag reflect
the topic and the connection factory, in this case
“sonicTopic” and “myJMSxatcf”, respectively (see
Listing 3).

Pattern 3: Stateless Session
Message-Consumer Bean

This design pattern is used with the
WLSAdapter to create and configure a stateless
session bean that acts as a message consumer, an
MCB. The example uses the receive() method of a
receiver object to synchronously receive messages
from a queue. The design would be similar for a
topic-based MCB, where the receive() method of a
subscriber object would be used.

This example assumes the home interface of
the bean exposes three methods that correspond
directly to the three types of receive() methods
available on a receiver object:

public interface Soni cMBHonme extends
javax. e b. EJBOhj ect
{
public void receive()
throws RenoteException, JVSException ;
public void receive(long tineout)
throws RenoteException, JVBException;
public void recei veNoVi t ()
throws RenoteException, JVMBException;

MESSAGE-CONSUMER BEAN

In the case of a queue-based MCB, the
ejbCreate() method will look up a queue from
which to create a session object (see Listing 4).
From that session, a queue receiver object is cre-
ated and the connection is started:

queue = (Queue) ctx.|ookup(queueNane);
receiver = session. createRecei ver (queue);
connection.start();

The three receive() methods are implemented
in the bean; each method corresponds to a
matching receive() method signature on the
queue receiver object (see Listing 5).

When one of these methods is called, the
receiver will poll for a message from the queue.
The receiver will wait indefinitely for a message if
the first receive() method is called. If the second
receive() method is called, the bean will wait an
amount of time equal to the timeout parameter
in milliseconds. If no wait time is desired, the

receiveNoWait() implementation is used. If the
second receive() method times out, a null value is
returned.

An MCB with a topic subscriber would be simi-
lar (see Listing 6). The receive() method is called
from a topic subscriber instead of the queue
receiver (see Listing 7).

Pattern 4. Message-Producing Bean

This design pattern is used with the
WLSAdapter to create and configure a stateless
session bean to act as a message producer. The
MPB exposes one method, send(), in its home
interface. The message is sent out on both a
queue and a topic using an XA transaction to
ensure that the send occurs on both destinations.
The MPB also supports reconnect.

CONNECTION FACTORIES

First, XAConnectionFactories are created and
bound. One is created for the queue and one for
the topic, along with their reconnect counter-
parts (see Listing 8).

JNDI entries are created for the two destinations,
“sonicQueue” and “sonicTopic” (see Listing 9).

DEPLOYMENT DESCRIPTORS

In the ejb-jar.xml file, the trans-attribute tag is set
to “Required” for XA transactions (see Listing 10).

In the WebLogic-specific descriptor, however,
the only necessary information is the ejb-name
and the INDI name for this stateless session
bean. The connection factories and destinations
aren’t referenced here:

<webl ogi c-ej b-jar>
<webl ogi c-ent er pri se- bean>
<gj b- nane>JM\Bst at el essSessi on</ ej b- name>
<j ndi - name>wl s- j ns- st at el essSessi on</ j ndi - nane>
</webl ogi c-ent er pri se- bean>
</ webl ogi c-ej b-jar>

MESSAGE-PRODUCING BEAN
In the ejbCreate() method of the MPB, an ini-
tial context is created:

Hasht abl e env = new Hashtabl e();
env. put (Cont ext . | NI TI AL_CONTEXT_FACTCRY,
"com sun. j ndi . f scont ext . Ref FSCont ext Fact ory");

env. put ( Cont ext . PROVI DER_URL,
"file://1ocal host/C/tenp/jndi/fileStore/");

Initial Context ctx = new Initial Context(env);

Then, a queue sender is created from the
“myJMSxaqcf” connection factory, and a refer-
ence to the XAResource for the queue is retained
(see Listing 11). The analogous steps are taken for
a topic destination (see Listing 12).

At this point, a topic publisher and a queue
sender are ready for use in the send() method.

Sun Microsystems

WWW.sun.com/servers/entry/beapromo3
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MDB, entity bean, and MPB in three-bean interaction

When the MPB’s send() method is invoked, a ref-
erence to the transaction object is obtained from
WebLogic’s Transaction helper:

javax.transaction. Transaction txn =
webl ogi c. transact i on. TxHel per. get Transaction();

Next, the queue message is sent by enlisting
the XA queue resource, creating and sending the
message, and, finally, delisting the resource:

txn. enl i st Resour ce(gxar);

Text Message qtext = gsession. creat eText Message
(gName + ":" + nessage);

sender. send(qt ext);

txn. del i st Resour ce(gxar, XAResour ce. TMBUCCESS) ;

The steps are repeated for the topic:

txn. enli st Resource(txar);

Text Message ttext = gsession. creat eText Message
(tName + ":" + nessage);

publ i sher. publ i sh(ttext);

txn. delist Resource(txar, XAResource. TMSUCCESS);

A NOTE ABOUT SESSION POOLING

One clever aspect of the MPB built on a state-
less session bean is the lightweight session pool-
ing that can then be implemented through WLS.
For a session bean, the initial and maximum

One quirk of WLS is that its INDI repository isn’t persistent across server
sessions. Consequently, an outboard JNDI must be used or a JNDI loader
class must be hard-wired for each application (the latter being the most
common default). This seriously limits deployment flexibility and compli-

cates network administration and maintenance.

The Sonic WLSAdapter cleverly answers these issues by providing a pat-
tern for a generic, XML-driven JNDI loader class and an accompanying
utility that generates the XML file directly from the JMS broker manage-
ment API.

number of instances of the bean that reside on
the WLS can be configured in the WebLogic-spe-
cific descriptor file for that bean (see Listing 13).
Although these parameters’ values can’t be
changed while WLS is running, this interface allows
for some control over resources and a simple pool-
ing mechanism to optimize message production.

Pulling the Design Patterns Together
Figure 1 illustrates a circumstance where an
MDB implementation consumes messages from
a topic, processes them into a local database via

an entity bean, and then produces a response
message for transmission over a queue via an
MPB. In a highly scaled environment, the trans-
action might also use pooled, auto-reconnect
MPBs to achieve higher throughput and manage
scalability. Most importantly, the entire interac-
tion is transactional. If a failure occurs along any
execution point, the entire process can be rolled
back, with the developer coding minimal recov-
ery logic.

This illustration is just one of many possible
combinations of core JMS design patterns inte-
grated with applications’ EJBs. Dozens more are
facilitated and documented in the adapter pack-
age. From this brief discussion of the design pat-
terns and implementation techniques, it should
be clear that along with a robust adapter suite
such as that provided with SonicMQ, the tools
exist to create reliable, high-performance enter-
prise solutions for most complex scenarios.

Conclusion

While BEA WebLogic Server has JMS support to
address simple requirements, the need for sophis-
ticated and higher-performance capabilities of
pure-play JMS providers will remain in certain cir-
cles for quite some time. Fortunately, the leading
JMS providers have worked around “WLS-isms” to
enable transactional integration of their products.

In the meantime, BEA has stated that WLS 7.0
will solve the issues of standards compliance. This
may indeed obviate the need for XA integration
adapters. However, the issues of automatic recon-
nection, JNDI loading, and failure injection will
remain, as will the need for advanced adapter
solutions that address these issues. Moreover,
having the design wherewithal, best practices,
and proven design patterns to implement reliable,
globally scalable messaging systems in enterprise
application server networks, adapters or not, will
be an enduring capability well beyond the retire-
ment of WLS 7.0. The qualities of SonicMQ and its
associated adapter for WLS stand out as unique
among the field of solutions in this area.
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WLDJ interview

WLDJ: Tell us about your role at
BEA.

Basically, | make sure
that we build what’s necessary
for J2EE to become usable by
the rest of us — on top of
WebLogic Server. Whether it’s
building the user interface in the
portal strategy, or building the
overall development environ-
ment, WebLogic Workshop will
make it easy for every reason-
able developer to use.

WLDJ: What are your primary soft-
ware development interests?

I’'ve spent my life trying to
make building applications easy.
Basically, helping developers
build solutions — developing
products, plumbing, or technolo-
gy to help them build solutions.
Whether it was Active Server
Pages and the extent of my work
at Microsoft, all of which was
plumbing, or Access and work-
ing on the VB products, | helped
them build the application.
That’s what | like doing.

WLDJ: What are the biggest chal-
lenges facing the developer community?

We’re moving into an era
when more of the information on
the Web will come to you,
rather than you going out to it.
Today we have a pull model.
When you want to get informa-
tion, you go to a site and pull
the information out; information
doesn’t come to you. As we
move into a world of mobile
devices and applications inter-
acting with each other, the pull
model will become one of two
models — push-and-pull architec-
ture. A big challenge is in mak-
ing it easy for developers to
write and manage, and then
administer and configure appli-
cations where the applications
don’t just provide information on
demand, but send information to
people.

Another challenge, even in
building WebLogic Workshop, is
making asynchronous Web ser-
vices the linchpin of the product.
Coming up with the right pro-

gramming model and making it
easy was critical. We were able
to work with mobile vendors and
cut deals in weeks because they
could see the opportunity for
sending information to the
devices. A big challenge is mak-
ing the shift from a pull-model
world to a push-pull model.
Also, we’ve built a large infra-
structure for building complex
Web-based apps, but most peo-
ple don’t have a good way to
understand what the application
is doing.

When you build a Web site
you want to build four kinds of
logic. There’s logic that
describes the overall site: what
pages are brought up when,
possible navigations, and how
they depend on who you are
and what you’ve done. That’s
site-level logic.

Then there’s page-level logic.
The user just filled these fields in.
What should | do? How do |
update my portfolio or my sales
course automation?

Layout logic: What does the
page look like? How conditional
is that based on personalization
and other things?

Finally, there’s business logic.
Right now, it's hard for develop-
ers to know where to put that
logic, so they put it all in one
place. You can’t tell at any high
level what’s going on. | hear that
it’s happening in the .NET world
as well. Making the business
logic easy to separate and easy
for business analysts who work
with developers, so you can see
the overall layout and flow of
your logic and partition it in a
natural and intuitive way, is the
other major challenge we’re fac-
ing. BEA’s Framework Division is
building products that provide
solutions to these challenges.

WLDJ: How do you make partition-
ing easy?

We’re working with Java-
Server Faces — working group
JSR1-27. .NET has done it with
controls. You can have Ul code
behind the page and that page
code becomes strictly layout
logic; the two can coexist. You
can separate easily from your
layout logic, which is just JSP in
our world, and there will be
code behind it. It's a baby step,
but then you need an IDE to
make it easy to use.

Another example is what we
did in WebLogic Workshop with
a two-part view. You can see
what’s going on in the Web
service using the design view.
Then you can go to the code.
How do you handle incoming
messages? The code is straight
Java; you can toggle between
the two views. Annotations
make this possible. Metadata is
becoming important because it
can describe to the IDE what’s
going on and let the IDE pro-
vide higher-level views, like the
design view in Weblogic
Workshop. Another example is
business process management.

WLDJ: Do you foresee the facility,
like in C#, to store attributes as one of
those areas?

We've already done that in
Weblogic Workshop. We use
annotations and comments. JSR-
175 has been submitted just for
adding annotated metadata to
Java. In addition, we submitted
JSR-181, which is the JWS JRS
itself and formalizes it for this
particular case (Web services).
The only difference is that in
.NET it was done intrusively into
the language. We do it more
quietly, in comments.
Endemically, in WeblLogic
Workshop we use metadata all
over, in just that way, as attri-
butes.

WLDJ: BEA has announced the BEA
WebLogic Enterprise Platform and inte-
grated stack based on WebLogic
Server, which offers a single platform
for Web services, portal, and integra-
tion capabilities. Why did BEA push to
have a single application infrastruc-
ture?

It’s what developers need.
It has scale. Once our customers
put an outward face on an app,
they need it to be available
24/7. You need high availabili-
ty and complete reliability,
hence the need for transactions.
If you take those three needs —
scalability, high availability, and
transactions — you’ve got an
app server. It’s the kernel you
need for pretty much any func-
tion | can imagine deploying
today.

Portals, integration, and Web
services are all part of the same
thing. Customers have invested
in IT over the last 10 years and
built thousands of applications.
We have customers that haven’t
been able to treat all these
applications as intelligent
resources they can integrate for
both information and process.
Now they’re looking to build
portals that act as Ul integration
layers that pull together the
information in a personalized,
customized way.

For their customers, employ-
ees, or partners, they’re looking
to pull together business
processes so all the other appli-
cation servers are either sources

WLDJ interview

of information or integral parts
of the overall process. To do
this, they’re looking for the same
kind of integration and high-
availability scalability and trans-
actions because they’re mission-
critical applications. If anything
goes down or the system stops
working, they stop delivering
services to their customers, them-
selves, or their suppliers and
partners.

This is the difference between
how we look at integration and
how other companies do, which
is through business process man-
agement (BPM). I've seen a lot
of people writing messages in
integration brokers. They think
of the message integration bro-
ker as just a switch that takes an
incoming message and routes it
to the right place. When we
look at how our customers use
BPM, they’re integrating facili-
ties within the app itself. They’re
calling EJBs at every step. The
workflow is deeply integrated
with how they choreograph and
run the various components of
the application. That’s much eas-
ier to do with one integrated
stack. It’s hard to provide that
kind of seamless integration
from the outside.

That’s an argument for a sin-
gle platform. When you build
one of these pieces everything is
integrated, but it goes a little fur-
ther. People are using Web ser-
vices more to build the next gen-
eration of integration. | talk to
companies making major bets
on their El system being
replumbed on top of Web ser-
vices over the next 12 to 24
months. They’re asking them-
selves, “How do we wire the
application logic to invoke or be
invoked by these Web services?
How do we work the Ul logic to
do the same?” They want it to
be one seamless whole so they
can also wire it into their user
interface, but don’t want to easi-
ly expose any functionality in
the application. It's a fancy way
of saying, “We need a single
platform because our customers
need it, because the applica-

tions they’re building are about
integrating information.”

WLDJ: What part has BEA’s acquisi-
tion of Crossgain played in providing
BEA’s unified application infrastruc-
ture?

We’ve chosen to build
something where the average
corporate developer could focus
on business logic and applica-
tion logic, not plumbing. We
saw an opportunity to increase
use of J2EE if we could let peo-
ple focus on the business appli-
cation logic. Crossgain chose to
start with Web services. Their
role was to make Web services
easy for developers in a way
that fully exploited the J2EE plat-
form. Our acquisition of
Crossgain led to WebLogic
Workshop. It’s an environment
that makes it easy to build truly
enterprise-ready Web services.
Crossgain and BEA had to do a
lot of work to make sure that
Web services lived up to what
the enterprise would need.

WLDJ: Crossgain was based on a Web
services platform? How viable is Web
services technology, whether it’s .NET or
Java?

Web services are extremely
viable for one arena and becom-
ing viable for another. They’re
extremely viable for integrating
information within an enterprise.
To do that, you need three
things. You need coarse-grained
messaging. You get that from
Web services. You need a loose-
ly coupled model because appli-
cations across the enterprise are
run by different departments and
groups and none of them can be
redeployed in concert. You need
to be sure that changing one
application won’t break the oth-
ers. You need an asynchronous
model because a great deal of
what the applications do is such
that you cannot assume that you
can invoke them synchronously,
either because they aren’t avail-
able all the time or because
there are peak loads that would
overload your service.

You also need reliable mes-
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saging, which isn’t yet part of
the Web services standard, but
most enterprises are wired up to
a message bus. There are
bridges between message buses
and we made JMS a transport
for Web services. In doing so,
we guaranteed that within the
enterprise you could have reli-
able delivery, even within the
context of Web services using
JMS as the transport for the mes-
sage buses rather than using
HDDP. Now we give you a
choice - use one, both, or either.
Security isn’t as rich and well
defined as it should be at this
stage. Within the enterprise,
security constraints were more
manageable because you were
safe within your firewalls. Some
of the tools that are already
there — right at your sign-in,
unsign-in using XKMS or SSL -
are reasonable to do within the
enterprise. If you look at where
Web services are on B2B, that’s
where these adages are felt most

Pick 3 or More and
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keenly. The two things that are
slowing down Web services’
adoption to the B2B space are
the lack of standards for reliable
messaging and an automatic
assumption that all the stacks
that implement Web services
implement reliable messaging.

WLDJ: You said earlier that there’s
an assumption about the security
model. What is it?

Within the enterprise you
tend to assume that someone
who’s made it within the firewall
isn’t dangerous. That doesn’t
mean they aren’t dangerous; they
aren’t as dangerous as when you
open things up through the fire-
wall. You realize someone coming
into this organization could be
malignant because the code com-
ing in isn’t code written by your
organization. That raises the ante
dramatically. In one case you can
do reasonable checks and bal-
ances and have speed bumps to
catch people who are just being

e
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sloppy on permissions and rights.
The other case, when you really
have to be completely confident
that you have very hard-core secu-
rity, is on the security across com-
panies where people coming in
simply aren’t trusted in the same
way because they don’t work for
you. That’s where the demand
goes up dramatically. We’ve been
working with VeriSign and others
to draft a new security directive
that’s come out of Microsoft,
VeriSign, and IBM.

WLDJ: You also mentioned the impor-
tance of quality of service.

We believe the best way to
get quality of service is to support
a model with queues. You can
write intelligent tools to take things
out of queues and process them in
the order you need. If you simply
spin up threads on machines
every time a request comes in,
you can't scale beyond the fixed
limit of the hardware. A challenge
for people on the Web has been
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delivering a better quality of serv-
ice to a high-profile customer than
a low-profile customer. They’re
both coming in over the same
Web gateway. At the end of the
day, the Web service gateways
are synchronous and spin up
threads immediately in computers
because they’re synchronized.
When you have a queue in the
model, you can deliver very good
quality-of-service characteristics.
You can see how long something
is sitting there. It’s harder to see if
it’s spun up as a thread.

Reliable messaging is also part
of quality of service. The cus-
tomer has to decide. Reliable
messaging usually comes at a
price in terms of latency, in terms
of speed — customers have to
make the right trade-offs.

WLDJ: You worked for Microsoft and
now you’re with the Java camp. Do
you see a difference in the approaches
they take toward Web services?

| worked for Microsoft for 11
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years and played a role in getting
Web services off the ground. The
difference is in who the customer
is. In the Java camp we think a
great deal about enterprise com-
puting and so the challenges we
run into almost immediately are
about enterprise computing. I'd
say the Java community has taken
off around enterprise computing
and | think that’s something that
people miss a lot.

The Java community thinks a
great deal about Web services as
an integration platform and less
about Web services as a con-
sumer story. That's starting to
change. Push Java is dominant on
mobile devices because mobile
devices are such a natural com-
panion to Web services, they need
a message-based model. Look at
RIM as a success story for applica-
tions on mobile devices. We’re
starting to see a natural marriage
and that’s driving more of a con-
sumer focus into how the Java
community thinks.

Java has huge support among
the customer base. Customers like
the open model. Many bet on
PowerBuilder years ago because it
was the best for client/server com-
puting. It had a lot of proprietary
language. These days they’re frus-
trated because there was only one
vendor, which is not always the
healthiest vendor. Our customers
don’t want that again, they want
to know the language isn’t con-
trolled by any one vendor, and
that there will be choices. That’s
Java’s strength.

Microsoft’s strength is that they
control the language absolutely and
proprietarily. They can move quickly
to extend the language and to learn
from Java, and they have. We'll see
if Java in turn learns from what
Microsoft has been doing and con-
tinues to extend itself. If it does, Java
will be the dominant language for a
long time to come.

We believe people can work
together — the deep, hard-core
systems programmers, the gurus,
and the others who basically are
writing business and application
logic, which is what actually
added value to their company.

Most of our customers don’t
beat their competitors by doing
better plumbing. | see these two
communities — systems program-
mers and applications developers
- that want to work together.
Having Java as the unifying story
between them is powerful
because it means each one can
easily read and expand and aug-
ment what the other does in a
very seamless way. | love watch-
ing one of my developers build a
Web service using Weblogic
Workshop, and then one of my
other developers, a “VI and
emax, unless it’s in the kernel |
am not interested” guy, extends it
to do something weird and won-
derful that I’d never figure out.
For us, Java is a lingua franca.
The CLR model ultimately has the
most value if multiple people are
writing in multiple languages.
Customers don’t really want that.
If all their developers are writing
in different languages, then it’s
very hard to move code from one
community to another.

Even if the CLR were open, and
I’'m a little skeptical, it’s not clear
that having a common language
runtime per se is better.

What's interesting is how C#
has learned from Java and inno-
vated in its own way. If Java con-
tinues to extend and grow; if it
learns how to natively talk to
XML; if it learns how to natively
add extensible metadata, and all
the things that should happen; if
it learns how to handle the fact
that messaging is a fundamental
core competency of language
and that language should have
constructs for rendezvousing mes-
sages, then Java will continue to
be the dominant language in the
enterprise, and probably on
devices, because at the end of
the day, mobile devices will
dwarf PCs as well. On the other
hand, if it doesn't, if it’s declared
to be perfect as is, and/or is
height-bound by the fact that it’s
a community effort and takes
more work to extend than one
owned by a single very smart
and aggressive vendor, then there
could be risks. &
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If so, you know the consequence — failure to pro-
duce a valid system password at server startup pre-
vents the server instance from booting. This article
shows you how to recover from this type of situa-
tion, keeping production downtime to a minimum.

Losing the System Password

As most administrators know, system password
management within the production environment
is critical. Root passwords are required to manage
a wide array of operational resources, ranging
from operating systems to network routers. A
production environment is directly impacted
when a key system password is lost, rendering
the affected resource inaccessible until an
administrator recovers or replaces the password.

With WLS, losing the system password within the
default file security realm will prevent a server
instance from starting up, blocking its boot process
until the system password is reset or recovered. The
problem is further complicated by the fact that
WLS password management is promoted by the
browser-based administration console, a valuable
interface constrained by the limitation that the
server must be up and running in order for it to be
accessible. What options are available when the
system password is lost but can’t be reset from the
console? The answer lies in a command-line fea-
ture hidden within the file realm itself.

Elements of the File Realm

Security realms play an important role within
WLS 6.1, they define the set of users, passwords,
groups, and access control lists used by a domain
for its base security information. While various
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types of security realms exist, WLS by default uses
the file realm unless configured otherwise.

For a given domain utilizing the file realm, two
crucial files work together and constitute the under-
lying repository of the security realm. The first, a text
file, named fileRealm.properties, persistently defines
the actual set of users, hashed passwords, groups,
and access control lists of the realm. The second, a
binary file named SerializedSystemini.dat, defines
the seed input used by the file realm when a clear-
text password is hashed in its SHA-based format.
Both files exist within the root directory of the given
domain (e.g., ./config/mydomain).

Since the SerializedSystemIni.dat file encapsulates
a time-variant encrypted key created when a domain
is first generated, no two SerializedSystemIni.dat files
are created alike for a specific server installation.
Therefore, when a cleartext password is hashed for a
certain user and stored within the fileRealm.proper-
ties file, an explicit relationship is immediately estab-
lished between the fileRealm.properties repository
and its input SerializedSystemiIni.dat file. The pass-
word stored in the repository and hashed with the
SerializedSystemlni.dat input can be successfully
compared only to its cleartext equivalent hashed
with the same SerializedSystemIni.dat. This element
is critical to the validation process of password com-
parison, where a cleartext password is compared to a
stored password at the hash level, since it's impossi-
ble to directly reverse the hashed password back out
to its original cleartext format.

An Invalid Password —

More Than Just Forgetful
With WLS 6.1, the system password can be inval-

idated in a few ways. Aside from the obvious cases

where the password is forgotten or misplaced (con-
sidered a lost password), the system password for
the file realm of a given domain also becomes
invalid when one of the following situations occurs:

« Errant password modification: The
fileRealm.properties file has been modified in
such a way that an errant change is introduced
to the hashed password value for the system
user (intentional or otherwise).

* Mismatched seed and repository: The
SerializedSystemIni.dat file has been modified,
replaced, or removed entirely, introducing a
change that breaks the relationship between a
given salt file and the set of passwords stored
within a specific fileRealm.properties file.

An errant modification to a password is equiv-
alent to password corruption. It usually results

IN THE ADMIN CORNER ¥,

from one of two possibilities, differing only by the
intent — an accidental change by an administrator
who inadvertently modifies a password during an
edit session, or a planned attack by a malicious
user who intentionally corrupts a password. In
both scenarios, the original hashed value of the
password is changed at the character level so that
a new hash is created, making it impossible to
determine what the original cleartext of the new
hash is and rendering the password invalid.

In the scenario involving a mismatched seed and
repository, the relationship between a given salt file
and the set of passwords stored within a specific
fileRealm.properties file is broken as a result of the
SerializedSystemIni.dat seed file having been modi-
fied, removed, or replaced entirely by another file
(seed or otherwise). When the seed file becomes
invalid with respect to its relationship in this manner,
password comparison at the hash level will fail, since
passwords stored within a given fileRealm.properties
file and initially hashed with one salt are now com-
pared to passwords hashed with another salt.

Available Recovery Options

When the system password is invalidated by one
of the above possibilities, the recovery options are
limited. If the password has been lost or corrupted,

CC

EXPO

an administrator can restore the password from a
backup copy of the fileRealm.properties file, if one
exists. If a seed file is invalidated and its relationship
to the set of passwords within a given repository has
been broken, an administrator can restore the salt
from a backup copy of the SerializedSystemIni.dat
file — again, if the backup exists.

What can be done, however, when backup copies
of the seed and repository files don't exist for the
affected domain? You can copy the hashed passwords
and appropriate files from the file realm of another
domain (where the values of those passwords are
known) when another domain exists, or create a new
domain by installing a clean instance of WLS and
copying from that. Of course, this has problems in its
own right, as it depends upon the existence of anoth-
er domain or the creation of a new domain through
installation, and involves a fair amount of manual
interaction. Besides, you might not want to risk com-
promising a production environment with passwords
from another configuration.

When backup restoration isn't available and
domain copies are not possible or desired, the best
recovery option is to reset the password from the
command line using the features of a hidden utility
within the file realm itself. Mastering this utility will
ensure proper recovery from disaster and enable a
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production environment to operate with little inter-
ruption. The rest of this article discusses in detail
this utility — the FileRealm class.

The FileRealm Class

Every type of security realm within WLS 6.1 is
ultimately managed and represented by a pure
Java class. Such classes are either provided with
the product out of the box or are externally devel-
oped to meet specific security needs. The default
file realm is no exception, and is governed by the
internal weblogic.security.acl.internal.FileRealm
class that ships with WLS (packaged as part of the
core weblogic.jar file). The primary responsibili-
ties of this class are to manage the users, pass-
words, groups, and access control lists of the file-
based security realm and provide authentication
and authorization services for clients, using the
underlying fileRealm.properties file as its persis-
tent security repository and master record of data.

By all accounts, the FileRealm class should offer
nothing more than a set of interface methods that
other internal components of WLS can publicly
use when authenticating and authorizing client
access within the security realm — and it does.
Interestingly enough, however, the FileRealm class
also exposes a main method, allowing it to be
invoked from the command line as a normal exe-
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cutable program. As a result, the internal class is
surprisingly dual-purposed, serving primarily as a
supporting library class to other elements within
WLS, yet unexpectedly promoting itself as a com-
mand-line utility at the same time.

When executed from the command line, the
FileRealm class provides a mechanism by which a
cleartext password for a given user can be hashed
with a specified input seed file, producing an
encrypted equivalent output that can be stored
within the fileRealm.properties repository and sub-
sequently referenced by the file realm as the actual
password for the given user. In this way, the class
effectively gives administrators the ability to set
passwords from the command line for any user
within the file realm, free of the limitations imposed
by the browser-based administration console and
the password management system it offers. The
potential value offered by this internal class is only
fully realized in the most disastrous of situations,
where the system password has been lost or invali-
dated and must be reset from the command line
when the server consequently fails to start.

Resetting the System Password
Utilizing the command-line feature of the

FileRealm class to set or change a password for a

user within the file-based security realm is rela-
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tively straightforward. You must first identify the set of users that
require password changes - the FileRealm class allows you to con-
solidate all password changes for multiple users at once, so exe-
cuting the program in multiple iterations to handle a batch of
users on an individual basis isn’t required. However, in the exam-
ple below we'll change the password for only one user (the system
user).

When the set of users has been identified, a properties file must
be created, and the users need to be defined within this file.
Comments are allowed within the file (preceded by the # sign), and
for each user within the set, a corresponding entry must be defined
on its own new line within the file using the following format:

user. <user nane>=<cl eart ext _passwor d>
An example follows:

# define the user systemto have the cleartext password webl ogic
user . syst enFwebl ogi ¢

This file provides the input list of users for the FileRealm class
to process and associate each user with its original cleartext pass-
word. For this reason, the properties file can also be referred to as
the input definition file. This file can be located anywhere in the
local file system, and must end with the .src extension. In the
example used below, we'll define the input definition file as
user.properties.src.

When the input definition file has been created, the location of
SerializedSystemIni.dat must be determined before the FileRealm
class is executed from the command line. Recall that
SerializedSystemlni.dat provides an input seed (or salt) to the
hashing phase of the encryption process, and that a password
hashed with a specific salt can be successfully compared only to
another password hashed by the same exact salt. Therefore, the
SerializedSystemini.dat file, localized at the domain level and
present within the config/<domain> directory, has an explicit rela-
tionship to the passwords it hashes for the file realm of a given
domain. Since WLS can’'t maintain a file realm in which the set of
hashed passwords present have been seeded by different
SerializedSystemini.dat files, you should never mix passwords
hashed by different salt files within the same file realm.

Depending upon the situation and the specifics of your problem,
the FileRealm class can use an existing SerializedSystemIni.dat file
for its input seed or create a new one if none exists. Referencing an
existing SerializedSystemIni.dat is beneficial in the scenario in
which the system password for a given domain has been lost but
the domain-level salt file is still present and valid. This forces the
FileRealm class to create a new password with the same seed used
to hash all other passwords within the domain. Creating a new
SerializedSystemlIni.dat is useful when the salt file has been deleted
or corrupted and the relationship to the passwords hashed by the
original salt has been broken, making them invalid. Note that
when a new SerializedSystemlni.dat file is created by the FileRealm
class and used to hash new passwords for a domain, all other pass-
words within that same domain must be reset as well, since the
seed for the hash has changed.

Executing the FileRealm class is simple and straightforward. Set
your system classpath to include the weblogic.jar file from the lib
directory of the WLS installation and invoke the utility from the
command line as follows:

.

java webl ogic.security.acl.internal.FileRealm\
<path_to_output file>\
<path_to_salt_file>

Upon processing the input definition file, the FileRealm class
generates its resultant set of users and their hashed passwords
into the output file defined by the first parameter. This file is
identical to the input definition file in every way except for the
format of the passwords — the passwords in the output file are
hashed, while those from the input are cleartext. Of course, this
is the desired result. The path to the output file given by the first
parameter should be identical to that of the input definition file,
with the .src extension dropped for the output file. For example,
if you had created the input definition file from above at
/tmp/user.properties.src, you'd now need to define the output
file at /tmp/user.properties. This accommodates the way the
FileRealm class internally handles the location of the input defi-
nition file — it concludes its location by using the same path and
name of the output file, yet it assumes the input file has the .src
extension added to it.

The second parameter defines the location of the Serialized-
Systemlni.dat file. If the relative or absolute path specified refer-
ences an existing salt file, then that seed is used as the input. If
not, a new seed is created at the path specified with the given file-
name. Note that while it’s possible to reference or create a new salt
file with a name other than SerializedSystemIni.dat and outside of
a given domain directory, WLS will recognize at runtime only
seeds named SerializedSystemIni.dat and placed within their
appropriate domain directories.

Upon execution, the FileRealm class will generate its hashed
password outputs into the file defined by the first input param-
eter. When the command-line utility has completed, the invalid
passwords found within the fileRealm.properties repository of the
affected file realm should be overwritten with the new passwords
stored within the output file. This last step should be done manu-
ally using your favorite text editor and a few select copy/paste
operations. Once the changes have been made to fileRealm.prop-
erties and the file has been saved, your invalid passwords are valid
once again, and must be verified. Start the server and provide the
password recently set for the system user. If the password recovery
was successful, the server will properly start and WLS will operate
as expected. When you're finished, remove the input definition file
and its output equivalent from the filesystem to avoid compro-
mising your newly set passwords.

Conclusion

The browser-based administration console, an excellent utility
constrained by the requirement of a running server, is the sup-
ported mechanism for password management within WLS 6.1.
When the system password has been lost or invalidated and WLS
won't start, however, the console becomes inaccessible and the
only reliable option for resetting a file realm password is to do so
from the command line. Utilizing the hidden features of the
FileRealm class, you can manage passwords from the command
line and recover from an otherwise disastrous situation.
Additionally, while the hidden features of the FileRealm class
discussed within this article relate to WLS 6.1, they are fully
accessible and available under WLS 7.0, and should be used for
the same purposes when running in the 6.1-compatible security
mode. &
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Given the current pace of
technology change, we seem to
be under ever-increasing pres-
sure from product vendors to
upgrade to the newest, latest
version of software. Most soft-
ware vendors now seem to have
major software releases sched-
uled every six months. This can
put a strain not only on you,
but also on your finances.
Along with JBuilder 7, Borland
has introduced another com-
panion product, Software
Assurance — but more on that
later.

I come across two types of
developers in my consultancy
engagements — those who like
to use an IDE, and those who
frown on the technology, pre-
ferring to use the likes of
Notepad (but more likely
Emacs!) to produce the Java
source, and then some custom
build process (often using Ant)
—what | describe as a “roll-your-
own” development environ-
ment - to produce the applica-
tion. I can see benefits to both
approaches, and I've often
thought that either approach to
development environments is a

matter of personal or corporate
preference. | do, however,
believe that a good IDE can be
agreat aid to a development
team’s productivity. A good IDE
is one that has sufficient flexi-
bility to enable the develop-
ment team to work together
and build the software solution.
The features of the IDE should
never constrain the solution the
development team wishes to
create!
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JBuilder was one of the first
IDEs for Java and is now proba-
bly the most prevalent. How-
ever, things are becoming
much more competitive in the
IDE marketplace, with the likes

of the Eclipse and NetBeans
initiatives and low-end IDEs
such as IntelliJ IDEA from
JetBrains (www.intellij.com).
Having been a JBuilder user for
a number of years, I'd been
investigating switching IDEs, so
I was very interested in seeing
what JBuilder 7 would bring.

Installation

The JBuilder distribution
comes in a rather impressive
box. A number of paper-based
manuals describe JBuilder’s
features and walk you through
the various wizards that form
JBuilder. These manuals are
high-quality and very easy to
follow. Unpacking the CDs, |
found a number of products
supplied as part of JBuilder
Enterprise: JBuilder itself, a CD
of companion tools (a set of
components and plug-ins pro-
vided by Borland partners), a
development version of
Borland’s Enterprise Server, and
a trial version of the Optimizeit
Suite. A rather impressive set of
CDs!

Installing JBuilder was a
breeze; | opted for a complete
installation and an installation
of the Borland Enterprise
Server (see Figure 1). The install
program worked fine in my
environment (I'd had a couple
of issues with JBuilder 6) and,
with a couple of CD swaps, |
had JBuilder and BES installed.
The complete JBuilder installa-
tion is rather large, taking more
than 850MB of disk space. This
does, however, account for BES
and the Optimizeit Suite;
JBuilder itself takes more than
420MB of space.

JBuilder Overview

One of the major benefits to
using JBuilder is that it comes
with a number of project wiz-
ards. After creating a new proj-
ect you can choose to create a
large number of different arti-
facts from the “Object Gallery.”
The Object Gallery provides a
simple interface to allow you to
choose which wizard to run. Of
interest to WLS developers is

Borland

http://info.borland.com/new/
Jjavasolutions/92115.html
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FIGURE 1

the Enterprise tab, from which
you can choose to access a
number of EJB features. Web
applications, servlets, and JSPs
can be created via the Web tab
on the Object Gallery and JUnit
tests can be created via the Test
tab. To show some of these fea-
tures, I'll walk through the cre-
ation of a simple EJB compo-
nent.
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Assuming the destination
platform isWLS 7.0, I'll create
an EJB using the EJB 2.0 specifi-
cation. To create such an EJB in
JBuilder, select the EJB 2.0 Bean
Designer, which Borland lists as
a key feature of JBuilder
Enterprise. After the wizard has
created an EJB module for my
components (a build artifact
that includes the EJB JAR and
the deployment options) | can
create the actual EJB compo-
nents. This is done in the visual
EJB designer, which gives the
option of creating each of the
current EJBs in the spec.

Using the visual designer to
create an EJB is tremendously
easy. The designer allows the
developer to configure each
and every option. This has a
direct effect on the EJB code, as
well as the deployment descrip-
tor. In Figure 2 we can see that
JBuilder can create session EJBs
as well as entity EJBs. The
power of the visual designer
becomes very apparent when

Py S ier)

Creating a collection of EJBs

it’s used to create relationships
between entities. This tool gives
developers a clear vision of
what they are creating, as well
as giving full access to the
properties of the entities and
the relationships between
them. Excellent!

When the EJB frameworks
have been created we can edit
the source code. In JBuilder 6,
refactoring features were intro-
duced that allowed the simple
renaming of classes, opera-
tions, and attributes. In
JBuilder 7 these features have
been extended to include the
extraction of methods from
blocks of code and surrounding
blocks of code with the appro-
priate try/catch blocks. These
features work really well and
are a valuable aid to developer
productivity, especially if the
development team is following
an extreme programming-style
development process.

When the code compiles and
the components are ready to be
deployed, deployment can be
done from within the IDE. This
feature makes use of the WLS
command-line deployment
tool, weblogic.Deployer. Within
JBuilder you can configure the
options for this feature, allow-
ing, for example, the deploy-
ment of the application to a
cluster or to different servers.
However, before deploying the
application the server needs to
be configured from within the
IDE. Figure 3 shows the options
available to the developer for a
WLS 7 installation. JBuilder
supports WebLogic Server 5.1,
6.x, and 7.0.

JBuilder 7 includes a UML
code visualization feature that
provides a UML view of the
class currently being edited and
its associations. This feature is
useful if the developer has a
model to compare to, but it's not
a UML design tool like Rational
Rose/XDE or TogetherSoft’s
TogetherJ. | don't find this to be a
problem, and | applaud Borland
for introducing design features
into their product, as | often
come across developers who

wouldn’t know one end of an
association from another.

New Features
As elements of a Java-based
architecture evolve and new
versions of the JDK and other
APIs are released, a roll-your-
own development environment
can be quick to react. Having
full control of your develop-
ment environment you can
plug in the latest version of the
JDK and carry on development.
With JBuilder 7, the build envi-
ronment is opened up, and you
can add your own custom build
tasks, and even build your proj-
ect using Ant. The benefits of
this are tremendous, as you can
now make use of third-party
build processes. For example,
you can now use JBuilder to
create Web services for
WebLogic Server 7 using the
provided custom Ant tasks.
Within the JBuilder environ-
ment you can specify at which
phase of the build process the
Ant tasks apply, or you can run
the Ant tasks manually, bypass-
ing the JBuilder build process.
This is really great flexibility if it’s
desired; if it isn't, you can just
use the JBuilder build process.
The addition of Ant integra-
tion into the IDE build process is
a feature that sets JBuilder apart
from most current IDEs. Borland
lists JBuilder’s key features as:
e Avisual EJB designer
« Deployment to leading
application servers, includ-
ing WebLogic Server
* Support for Web services
development
* Web application develop-
ment and deployment with
JSP and servlets
e UML code visualization
« Refactoring and unit testing
* Configuration management

The complete list of features
can be found on the Borland
Web site, but I'll mention a cou-
ple that I've found very useful. As
I mentioned before, there’s the
integration with Ant, plus there’s
now support for SQL/J, as well as
support for WebLogic Server 7.

Unfortunately, the WLS 7 sup-
port is added as an option to the
WLS 6 server properties. This
means you can't easily switch
between application server ver-
sions. This is a pain when you
still have clients working on both
6.1 and 7.0 as you have to recon-
figure your server properties. A
completely separate server con-
figuration for WLS 7 would have
been much nicer.

Numerous additional small
features that make the develop-
er’s life easier have been intro-
duced in JBuilder 7. For exam-
ple, you can now close a code
window from a button on the
Window tab rather than having
to right click and select close;
it'’s a small thing, but | always
found the old way irritating.

With JBuilder 7 Borland
introduced Software Assurance.
There were only 12 months
between the release of JBuilder
5 and that of JBuilder 7.
Previously, the only option was
to purchase the upgrade prod-
uct for a price slightly below
that of the full version (in the
UK), as software maintenance
wasn't available. This business
model may have been okay
when products were on a 12-18
month upgrade program, but
when new major versions of
the product are released every
6 months, it becomes a strain.
For a development team these
costs can quickly become a
considerable proportion of the
development costs. Software
Assurance addresses these con-
cerns. Software Assurance is a
comprehensive software main-
tenance product that gives us
peace of mind concerning the
JBuilder product set for the
next couple of years. It's great
to realize that Borland’s been
listening to its customers!

Summary

With the release of JBuilder 7
Enterprise, JBuilder has become
a truly excellent product.
JBuilder 6 was a hard act to fol-
low, but JBuilder 7 accomplish-
es all it sets out to achieve and

more. It introduces many new
features and supports JDK 1.4.
Many tools have tried to market
themselves on developer pro-
ductivity; however, | believe
that JBuilder 7 Enterprise will
help any J2EE development
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Configuring WLS options in JBuilder

team become much more pro-
ductive. With this release
Borland has opened up the
JBuilder build process, provid-
ing the development team with
a very flexible environment for
introducing new technology.
This should keep most develop-
ers happy! &
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In the first article (WLDJ, Vol. 1, issue 7) in this
series, we discussed many of the business benefits
to be realized by deploying J2EE applications on
the mainframe. These benefits included leveraging
Java for better programmer productivity, aggregat-
ing multiple servers onto a single mainframe parti-
tion to lower operational costs and more efficiently
utilize existing hardware, leveraging mainframe
quality-of-service capabilities for 24x7x365 applica-
tion availability, and extending existing applica-
tions and data located on the host machines. The
second article (WLDJ, Vol. 1, issue 8) detailed how
to install and configure WebLogic Server for
z/Linux and z/0S environments, including the
steps required, the resources needed on the main-
frame, and the differences from installing
WebLogic on other platforms.

One of the benefits that can be realized when
deploying WebLogic Server on the mainframe is
the extension of access to existing systems and
data. In today’s business environment enterprises
are looking more than ever for ways to leverage
existing investment in mainframe systems and
databases rather than taking on the costs associat-
ed with rewriting applications and rehosting them
in a distributed environment. Web services is a key
technology that can enable this access. Rather
than covering Web services and data integration in
this article, we've decided to add a fourth article to
our trilogy, a la Douglas Adams and The
Hitchhiker’s Guide to the Galaxy, to thoroughly
detail how to Web service-enable existing main-
frame applications and data using WebLogic
Server.

Now let’s get to it.

When it comes to tuning applications, no rec-
ommendation will fit all customers. In general, a
baseline for an application should be created,
including a well-defined test procedure that
exactly or closely models the behavior of the busi-
ness application. All tuning and application
changes can then be compared to the baseline by
rerunning a well-defined test procedure. Once
tested and validated, changes that result in per-
formance improvements can then be promoted to
the production system with risks minimized. This
performance and tuning methodology requires
establishing a test environment in which the con-
figuration can be controlled, along with defining
and implementing a repeatable test process.

However, a few generalizations can be made
about performance and tuning for WebLogic Server
running on the mainframe. These tips will help cre-
ate a good starting point for creating a baseline.

There are a number of factors that affect the
performance of a WebLogic-based application on
the mainframe. Some of these affect the operating
system, some the application and security subsys-
tems, and some are related to WebLogic Server.
However, none are more important than whether
the underlying processor is designed to support
Java. Specifically, IBM recommends the G5 class
processor with IEEE floating-point support for
Java applications to achieve optimal performance.
Although Java applications can execute and be
deployed on a non-IEEE floating-point processor,
the performance is significantly lower. One alter-
native is to use non-IEEE floating-point proces-
sors for development or prototype work where
overall throughput is not a critical factor and G5
class processors for production deployment.

GENERAL TUNING

We've broken the tuning topic into two sec-
tions, z/Linux and z/0S, based on the operating
system used. Although we make some general-
izations, these suggestions are an excellent
starting point for planning a mainframe
WebLogic deployment. In addition, there are
some UNIX System Services (USS) parameters
that should be reviewed. The actual changes
made to your environment will depend on a
number of factors, such as the workload you will
be processing and other applications deployed.
In particular, the workload — concurrent users,
number of transactions, and time period -

greatly affects the decisions you have to make
when configuring a system.

Tuning Tips for z/Linux

e Set the virtual machine guest size to 512MB.
This is a good average size for initial configu-
ration, although you might be able to create a
smaller machine if your workload and concur-
rent user load are relatively small.

- Disable any Linux services that aren’t needed.

e As the virtual machine hosting WebLogic
Server will have quite a few interactive users,
we recommend that an execution class be
assigned to WebLogic, ensuring that the server
will have enough CPU and memory resources.

« Ensure that the WebLogic NativelO option is
enabled. This can be set from the WebLogic
Console using the Tuning tab.

Tuning Tips for z/0S

* Consider placing commonly used modules
(javac for example) into the LPA (link pack area).

e Follow the TCP/IP tuning recommendations
for your operating system release.

e Use the WorkLoad Manager to ensure that the
right mix of system resources is used.

USS PARAMETERS

WebLogic executes as a USS task. In fact, it is
not uncommon to find that WebLogic is the first
major application to execute in this environment.

Because of this, the USS configuration should be

reviewed prior to deployment and adjusted as

needed. The BPXINITxx member in the

SYSx.PARMLIB library contains the parameters

that control the execution of USS tasks.

As a baseline, the following parameters should
be reviewed:

* MAXASSIZE: This is the maximum address
space size. If resources will allow, set this to
the 2GB maximum (2147483647).

« MAXTHREADS: This is the maximum number
of threads per process. A good starting point is
10000.

* MAXTHREADTASKS: This is the maximum
number of operating system tasks a given
address space can have active concurrently.
Setting this parameter to 5000 is a good start-
ing point for this value.

SECURITY CONSIDERATIONS

In addition to the settings noted above, the
user identity used to start WebLogic Server can
also affect the application’s performance. A num-
ber of parameters that affect USS resource alloca-
tion are set in the user’s RACF (Resource Access
Control Facility) profile. These values may over-
ride those defined globally for USS, impacting
WebLogic Server performance. There are a num-

ber of ways to prevent this from happening, such
as removing the RACF USS parameters or setting
the global USS parameters lower and configuring
higher values in the user’s RACF USS profile.
However, the final implementation is administra-
tor’s choice.

The first parameter to check for the user iden-
tity starting WebLogic Server is the personal
address space size value ASSIZEMAX, specified in
the RACF USS segment. This parameter sets a
specific user’s address space. If this value is less
than the MAXASSIZE, then the smaller ASSIZE-
MAX value associated with the user’s profile will
override the MAXASSIZE and be used instead. As
a workaround, many administrators will set the
global MAXASSIZE parameter to a smaller value
and override it with a larger ASSIZEMAX setting
in the RACF Profile.

Likewise, the MAXTHREADS value can also be
overridden by the THREADMAX value specified
on the user’s RACF USS segment.

In general, it isn't a good idea to run the
WebLogic Server startup script from an OMVS
shell since the TSO region size will be used.
Usually TSO regions are only 4MB in size and the
WebLogic Server will very quickly run out of
memory. A better approach is to start the
WebLogic Server instance using a JCL (Job
Control Language) procedure or via a Telnet ses-
sion. An example of a JCL procedure to start
WebLogic Server was included in our second
article. One suggestion is to use a Telnet session
when configuring the WebLogic Server after
installation and during development, then create
a JCL program for server startup when ready for
production deployment.

VM GUEST OPTIONS
The most important settings for a virtual
machine are:
¢ The virtual machine size: This has already
been defined with a base of 512MB.
* The execution class
* The share of processor resources WebLogic
will receive: It's a good idea to assign the virtu-
al machine a relative share setting for CPU
resources so it doesn’t starve other virtual
machines.
¢ The use of the z/VM Guest LAN to support
WebLogic clusters: This option provides an in-
memory LAN segment that WebLogic instances
can use to communicate throughout the cluster.

LEGACY APPLICATIONS

One of the key advantages of deploying
WebLogic Server on the mainframe is the proxim-
ity to the underlying business data and informa-
tion. There are a number of connectors for main-
frame applications that enable calls to legacy sys-
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tems to be handled in a very efficient manner. Many of these
options for legacy integration were outlined in the second article in
this series, including the ShadowDirect adapters available from
Neon Systems. In the next article we’ll outline the various options
for mainframe application integration, including Web services.

Regardless of the adapter or connectivity option used, the con-
figuration options for that adapter should be reviewed. This is par-
ticularly important when WebLogic Server and the legacy applica-
tion are on the same platform, since configuration options may
provide an extra performance boost.

JAVA VIRTUAL MACHINE

A number of parameters affect the performance of the Java
Virtual Machine (JVM) on the mainframe. The first item to review is
the minimum and maximum heap size. This setting controls how
often the garbage collector runs. Contrary to popular belief, setting
the JVM’s heap size too high can in many cases be as bad as setting
it too low.

Unless you have detailed knowledge of the application running
in WebLogic and how it uses memory, the only way to determine
the optimum minimum and maximum heap size values is by trial
and error. Setting the heap size too small will result in constant
swapping; too large will result in inefficiencies for garbage collec-
tion and resource utilization. A good recommendation is to start
with minimum and maximum heap size settings of 256MB each.
The minimum heap size is set with the “-Xms” option when start-
ing WebLogic Server; the maximum heap size is set with the
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“-Xmx” option. Values can then be adjusted based on how the
application performs.

The JVM heap memory will be allocated immediately during the serv-
er startup above the 16MB line. However, overrides in the JES Job exit
and region size on the WebLogic JCL will limit the actual amount of
memory allocated, so always make sure the server gets the size specified.

APPLICATION CODE

There is no right or wrong way to code programs, but there are
some generally accepted best practices when coding any Java or
J2EE application. These practices apply to applications deployed on
the mainframe just like other platforms. It’s a good idea to review
the code and make sure these practices are enforced and followed. A
number of sources, such as BEA WebLogic Developer’s Journal, cover
many of these best practices in great detail. In particular, be aware
of things like multithreaded servlets, large objects, very granular
Enterprise JavaBeans, etc. Although you may not have the luxury of
changing the code, particularly when using packaged applications,
you can often configure WebLogic Server to tolerate them. For
example, it's generally a good idea to isolate certain components
into another instance of WebLogic Server and allow the runtime exe-
cution to resolve the actual deployment of the components.

PERFORMANCE TOOLS

Once a test environment has been established, the initial load
test will form the baseline for future tuning efforts. It is key to have
some quantitative way to measure performance. On the mainframe
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many performance measurement tools exist, such as Wily’s
Introscope. With tools such as these the actual internals of
WebLogic Server and the business application can be monitored,
both in QA and production mode. For example, Introscope collects
statistics and metrics in a SQL database. This information can be
used for performance analysis and capacity planning, and as a way
to compare changes made to the application and the underlying
server configuration, such as determining whether increasing the
heap size in the JVM actually improves performance.

The vmstat command is another useful tool. Results from this
command can be written to a file via the pipe utility during a load
test in the QA environment. The vmstat command will display a
number of runtime resources, including:

e Paging rates

» Task status

* Memory usage
« CPU times

With this information problems can be identified very quickly.
Each of these will assist in pinpointing areas where a potential per-
formance bottleneck might exist.

BEA has a number of customers running WebLogic Server on the
mainframe, covering a broad range of business situations and
environments. In this article we have selected three situations —
application redeployment, new application deployment, and
deployment in a heterogeneous cluster. Each of these examples
discusses an actual customer deployment. Together, the examples
span both z/0S and z/Linux customers, and represent a general
survey of how WebLogic Server on the mainframe is being used to
solve critical business problems.

APPLICATION REDEPLOYMENT

In the first case, the customer had an existing application
deployed using WebLogic Server on a UNIX server. Unfortunately,
this particular application could only support a small number of
concurrent users. To meet the requirements dictated by the busi-
ness unit the customer had to add UNIX servers, increasing hard-
ware and administrative costs, as well as increasing the complexity
of the production deployment. The goals in moving to the main-
frame were: (1) to exchange the hardware platform without mak-
ing any code or architecture changes to the application, (2) to
move the application closer to the data accessed, and (3) to com-
pare the performance in a mainframe environment with the per-
formance on UNIX hardware.

Existing Deployment

The existing application was based on J2EE standards and
deployed on WebLogic Server v6.0 using JDK 1.3.0. Several connec-
tors were used to access data from legacy applications. All of these
were written in Java, which enabled the same connectors to be
used when the application was redeployed on the mainframe.

Results

The application was deployed to WebLogic Server on the main-
frame without making any changes to the design or the applica-
tion. The existing data connectors were utilized on the mainframe.
When the performance tests were run on the new deployment
platform, a single WebLogic Server instance achieved five times
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the concurrent user load. In addition, this load
was achieved while cutting the response time
approximately in half.

Summary

In this case the customer was able to utilize the
portability of J2EE applications with WebLogic
Server, increase application performance with lower
response time, lower administrative costs, reduce
complexity, and redeploy the application to a new
hardware platform without requiring modification
to application components or the design. This gave
the customer the freedom to choose the hardware
platform providing the desired quality of service for
their application. In addition, the ease with which
the application was deployed to the mainframe sug-
gests that consolidation from a number of UNIX
servers to the mainframe is achievable.

NEW APPLICATION DEPLOYMENT

In many cases, customers will decide to devel-
op and deploy new applications on the main-
frame to leverage the quality-of-service features
available, such as the WorkLoad Manager. A par-
ticular benefit found during numerous evalua-
tions with customer systems is that, as the work-
load increases, the overall responsiveness of the
application does not vary widely. Deploying such
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services on the mainframe, allocates resources
efficiently, allowing customers to plan and pre-
dict performance accurately.

In this particular case, several new applications
were designed and developed specifically for
deployment on the mainframe. The business unit
had specified that the applications must be high-
ly available and able to support a large number of
concurrent users. The customer determined that
deploying the same applications in a cluster of
distributed servers would require many more
servers, increasing complexity, and in many cases
a single server would be needed for each applica-
tion. By deploying on the mainframe the cus-
tomer was again able to lower operational and
administrative costs, reduce application com-
plexity, and consolidate a number of unique serv-
er instances on a single mainframe. Utilizing the
WorkLoad Manager gave the customer the neces-
sary degree of application availability while effec-
tively utilizing the underlying resources.

CONTINGENCY DEPLOYMENT

One advantage of WebLogic Server, regardless of
the underlying hardware, is the unique clustering
technology. Clustering provides application redun-
dancy and failover in a distributed environment.
WebLogic Server clustering allows heterogeneous
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hardware servers running the same application to
be combined within a single WebLogic cluster. In a
recent case, a customer decided to use WebLogic
Server instances running on the mainframe as
backup nodes for the WebLogic Servers running
on UNIX in a separate data center.

Background

The customer had already deployed a number of
UNIX servers running WebLogic Server. In the
event the UNIX servers experienced some critical
failure the mainframe running WebLogic Server
would assume a portion or all of the workload.
Although the UNIX and mainframe hardware were
located in separate data centers, the business need
for highly available applications required that these
heterogeneous platforms be clustered.

Design

The WebLogic cluster included both the
WebLogic Server instances running on the UNIX
servers and on the mainframe. An HTTP proxy serv-
er running in the network DMZ routed initial ses-
sion requests to the UNIX servers. Using replication
partners, session replication was designated to the
WebLogic Server deployed on the mainframe.
Sessions were persisted on the primary and second-
ary servers in memory.

Results

In this case, by including both UNIX and main-
frame WebLogic Server instances located in sepa-
rate data centers the customer delivered redun-
dancy between data centers without affecting the
end user. The customer achieved high availability
and reliability, regardless of the underlying hard-
ware platform, and leveraged advanced cluster-
ing features such as in-memory session persist-
ence and replication groups in a heterogeneous
environment. Regardless of planned outages or
critical events, the application continued pro-
cessing without interruption.

We've examined a number of performance and
tuning tips for planning a WebLogic Server deploy-
ment on the mainframe. We've provided configu-
ration and initial settings and outlined a plan for
achieving optimal application performance. We've
also detailed three scenarios where WebLogic
Server is currently in use on the mainframe. In the
final article in this series on WebLogic Server and
the mainframe we will examine many of the
options for data and application integration,
including how to Web service-enable applications
by using WebLogic Server on the mainframe. Be
there or be square! &

the results are now available.
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Don't go astray. In the vast sea of Internet technology, market conditions change constantly.
Will Java remain the hot platform it is today? Will C# rapidly gain ground? What are the world’s
foremost Java developers aiming their sights toward? Which companies come to mind when
planning their next project? How can their thinking direct your efforts?

EnginData Research has studied the IT industry extensively, spotting many key trends and alerting
industry leaders along the way. In the first quarter of 2002, they embarked on their most challenging
mission ever: the most in-depth study ever done of the Java development marketplace.

After months of analyzing and cross-referencing more than 10,500 comprehensive questionnaires,

Navigate your company through the challenging IT marketplace
with the trusted knowledge and intelligence of EnginData
Research. Order your copy of the 2002—2003 Java market study by
calling Margie Downs at 201-802-3082, or visiting our Web site

. Here’s just a sample of the critical data points the

Java report delivers...

and platforms

Time frame for developing Web services — enabled apps

Development and purchasing timelines
Perceptions and usage of Web services

. vendors and tools

g

0 Databases being used
0  Purchasing patterns
O Company size

O

0

O Preferred Java IDE

O

O  Current and projected usage of languages
Multiple rankings of hundreds of software

Types of applications being developed

J2EE, J2ME, J2SE usage comparisons

As an IT specialist, EnginData Research focuses exclusively
on three leading drivers in IT today — Java, Web services, and
wireless development. Coming soon, our Web services

survey will deliver such critical knowledge as:

Percentage of apps with Web services today

Sourcing and hosting Web services

Perceived leaders in Web services tools and solutions
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a developer of award-winning
enterprise performance man-
agement solutions for e-busi-
ness, has announced support
for BEA Systems’ BEA Web-
Logic Server 7.0. Prospective
WebLogic Server 7.0 customers
can benefit from Fenway
Management Entensions’ e-
business management capabili-
ties, including Web servers,
application servers, and back-
end databases. Fenway ensures
the performance, availability,

DFRIG

softwore

scalability, and transaction
integrity of application infra-
structures built around an
application server.

www.dirig.com

BEA Chooses PANACYA to Help
Ensure Superior-Performance

(San Jose, CA) — PANACYA Inc.,
a developer of e-business appli-
cation performance manage-
ment products, has announced
that BEA Systems will use
PANACYA's bAWARE software
suite to manage the perform-
ance of its customer-facing e-
business applications. BEAs
decision to use this software
was principally based on
PANACYA's radically different

approach — distributed intelli-
gent management for distrib-
uted applications. This enables
BEA to proactively identify and
resolve provisioning infrastruc-
ture issues before they impact
their customers.
WWW.panacya.com

AdventNet Releases Middleware
Manager 4.0 WebLogic Edition
(Pleasanton, CA) — AdventNet,

Developments

Inc., a provider of standards-
based J2EE management solu-
tions, has announced the
immediate availability of
AdventNet Middleware
Manager 4.0 WebLogic Edition,
optimized for advanced JMX-
(Java Management Extensions)
based management of entire
Web application ecosystems.
AdventNet Middleware
Manager leverages AdventNet's
expertise in solutions based on
open standards such as JMX and
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SNMP. AdventNet has the dis-
tinction of having the first Sun-
certified independent IMX imple-
mentation. The J2EE agent tool-
kit integrated with Middleware
Manager leverages JMX and
SNMP standards and facilitates
the generation of a custom agent
to expose rich advanced manage-
ment information about the
applications deployed on the
WebLogic Server.
www.adventnet.com

Altaworks Announces Support
for BEA WebLogic Platform 7.0
(Nashua, NH) — Altaworks
Corporation, a developer of
performance management soft-
ware for Web enterprises, has
announced support for BEA
Systems’
BEA
WebLogic | Altaworks
Platform
7.0. By e

Altaworks Panorama soft-
ware is purpose-built using Java
technology to help companies
monitor, analyze, and ensure
optimal performance of distrib-
uted applications in all stages
of the application life cycle,
including development, quality
assurance/testing, and produc-
tion. www.altaworks.com

BEA Expands Developer Offerings
(San Jose, CA) — Continuing to
expand its developer ecosys-
tem, BEA Systems, Inc., an
application infrastructure soft-
ware company, has announced
the BEA dev2dev Online

gllembershlp ey
rogram, a - K,

free program .E' hea

exclusively for

members of

the growing BEA dev2dev com-
munity. This program builds on
the core BEA dev2dev offerings
launched earlier this year with

real. relevant. resources.

new premium resources that
include discounts on develop-
ment resources and education
opportunities for developers
leveraging the BEA WebLogic
Enterprise Platform, so they
can more quickly and easily
build and integrate reliable Web
services and enterprise J2EE
applications. The dev2dev
Online Membership program is
available at http://dev2dev.bea.
com/membership/index.jsp.

supporting this release,
Altaworks’ Panorama offers
BEA customers a purpose-built
solution for monitoring and
managing the performance of
BEA WebLogic Platform 7.0,
including patent-pending capa-
bilities to determine probable
causes of performance slow-
downs throughout an entire
Web enterprise.

BEA dev2dev is a compre-
hensive developer program
devoted to ensuring the success
of hundreds of thousands of
developers on the BEA
WebLogic Enterprise Platform.
BEA dev2dev includes a devel-
oper portal, an online member-
ship program, and an integrat-
ed package of education and
training, tools, support, and

community programs, aimed at
developers of all levels of tech-
nical knowledge and experi-
ence. http://dev2dev.bea.com.

OASIS Forms Web Services Security
Technical Committee
(Boston) — The OASIS standards
consortium has organized a
new technical committee to
advance the WS-Security speci-
fication. WS-Security provides a
foundation for secure Web ser-
vices, laying the groundwork
for higher-level facilities such
as federation, policy, and trust.
Through the open OASIS
process, providers and users
will come together to extend
the functionality of WS-
Security, which was originally
published by IBM, Microsoft,
and VeriSign.
BEA Systems, A -
Blockade I" 1
Systems, 1 1
Commerce One,
divine, Documentum, Fujitsu,
Intel, IBM, IONA, Microsoft,
Novell, Oblix, OpenNetwork,
Perficient, SAP, SeeBeyond,
Sonic Software, Sun
Microsystems, TIBCO, VeriSign,
webMethods, XML Global, and
other OASIS members will col-
laborate on advancing the WS-
Security specification.
WWW.0aSiS-0pen.org g

Hewlett-Packard

www.hp.com/go/developers

SEPTEMBEHR

WehLogicDevelopersiournal.com

PAGE 51



Altaworks

www.altaworks.com/wlpaper
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