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Enterprise information
systems are more complex —

\ A pro b I em Isn t and vital — than ever. But

g ' N0 visibility into these dynamic

a r@ b I e architectures is minimal,
p :. ' T increasing the chances of

system failure and serious
risk to your company.

Intersperse Manager™
removes the risks by
proactively monitoring and
managing distributed and
SOA applications deployed
on BEA. It gives users the
ability to dive deeply into
system infrastructure. To
quickly pinpoint and
correlate the root causes of
problems. To automatically
or manually correct issues in
real time.

Intersperse Manager gives

B s F‘ - BT you complete visibility — and
Increase your visibility. that puts you in complete
Decrease your risk. aonitel.

Get control.

Intersperse Manager.

Call Intersperse today for |ntersperse

a free demonstration _
Management solutions

866.499.2202 for the evolving enterprise.

www.intersperse.com



Businesses spend more than $80 billion
annually on integration.

$19 billion of that cost is spent on manually
reconciling data between systems.

Automating the

Exchange of Data ————
Across an SOA A A A A

PANTERDO

Over 40% of IT development time is spent on manually reconciling and validating the data shared

between systems - now there is a better way.

Pantero’s unique Exchange Modeling™ technology captures data reconciliation and validation operations
as metadata and generates Shared Data Services where operations can be enforced, reused, and
dynamically redeployed without incurring additional integration costs. And, Pantero is seamlessly

integrated into the BEA 8.1 Platform.

Contact us today!

781-890-2890

www.pantero.com



FROM THE EDITOR

Midnight
\Vladness

s the father of an avid teenage video game

enthusiast, I was a bit amused late last year

by all of the excitement and anticipation sur-
rounding the upcoming release of Halo 2.

For months leading up to the November 9 release
date, I heard all the buzz from my oldest son about
how great it’s going to be, how much better the
graphics will be over the current game, and so on.
Not really being much of a gaming enthusiast myself,
Ilet it go in one ear and out the other.

As the fateful day approached, my son was eager
to pick up his reserved copy at the local video game
store. The whole gaming world seemed transfixed
on its midnight release, so it really didn't surprise me
when he asked if he could camp out at the store till
12 with his friends, and of course, spend the rest of
the night and the next day in virtual ecstasy. Of
course, being a good father, the answer
was no, and I explained to him what
truant officers do for a living.
Anyway, the day came and
went and somebody got a
lot richer. Sales exceeded a
blockbuster movie. And of
course, my son was in sev-
enth heaven.

Now, flip the calendar
forward a little more than a
month, and another highly antici-
pated release is ready to roll out on to
the computing stage. This one slightly different
— devilishly so I suppose. With all the buzz coming
from BEA over the last year about Service Oriented
Architecture (SOA), and with hints here and there as
to what improvements WebLogic 9.0 (code named
Diablo) will have over its predecessor (version 8.1),

I was eager and ready to download the beta ver-
sion. What new features would I behold? What new
levels of Web Service integration would I be able

to implement? If I could only get a peek at some of
the release documents and details about what they
were up to. This one was under tight wraps, for sure.
With a few days to go before to the beta’s December
16 release date, expectations were high. And, it even
crossed my mind that maybe; just maybe, I should

By Joe Mitchko

stay up until midnight to be one of the first to down-
load a copy.

After realizing that BEA is on the West Coast, and
that that meant 3am Eastern time, I dropped that
idea. Besides, I had work the next day.

Anyway, I eventually did get to download a copy
a few days after the release (too many meetings at
work), and was pleasantly surprised with all the
improvements the 9.0 version has over its predeces-
sor. First, a few enhancements in management and
administration will make it easier to deploy and man-
age applications. The new portal-driven management
console makes it easier than ever to deploy and man-
age applications and services. Improvements in log-
ging and monitoring bring us a step closer to the SOA
world envisioned by the industry and espoused by

BEA. The improvements and new features
are really too numerous to men-
tion here, but after looking
through BEAs 100-page
release note, I think

things are moving

forward in a positive

direction. It’s apparent

that BEA is taking on

the Enterprise Service
Bus (ESB) competition
with the 9.0 release and its
clustered JMS service imple-
mentation.

Strangely absent from the beta are any
documented improvements to the Workshop IDE
and underlying Beehive-based framework. Is the
fate of Workshop sealed, and will we eventually see
Eclipse/Pollinate take over once it’s reached critical
mass? If you haven't downloaded the 9.0 beta yet, I
would suggest you do so. It's worth staying up for. @

N
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Why is it that some Java guys
are more relaxed
than others?

These days, with everything from customer service to sales and distribution running
on Java, keeping your enterprise applications available can be pretty stressful.

Unless of course, you've discovered the power of Wily. No other software offers our
level of insight. Which means you'll be able to monitor transactions and collaborate
with colleagues in real-time. Even more important, you'll be able to optimize
performance across the entire application—end-to-end.

So put Wily to work. And keep performance problems from pushing
you over the edge.

Get Wily.™
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MIGRATION

A Migration Strategy for
\WebLogic Server 9.1

By Manju Ganimasty

to WebLogic Server 8.1

OVERVIEW, ADVANTAGES, AND NEW FEATURES

EA retired its WebLogic Server 5.1 on February

1, 2004. It had been supported for four years

prior to retirement. One of the options for
migrating applications that are running on 5.1is to use
WebLogic Server 8.1, which provides a range of new fea-
tures for J2EE 1.3-based applications.

I'll give you an overview of the significantly
important features in WebLogic Server 8.1 and the
high-level activities involved in migrating applica-
tions from WebLogic Server 5.1 to 8.1.

New Features in WebLogic Server 8.1
JDBC Features
WebLogic Server 8.1 SP1 includes a new JDBC
driver from BEA for connecting to a Microsoft SQL
Server database. The BEA WebLogic Type 4 JDBC
MS SQL Server driver replaces the WebLogic jDriver
for Microsoft SQL Server that’s been deprecated.
The new driver:
¢ offers JDBC 3.0 compliance and better perfor-
mance
e supports distributed transactions through XA
support
¢ supports multilingual application development
on any operating system platform to access both
Unicode- and non-Unicode-enabled databases

Administration Feafures

WebLogic Server 8.1 provides a System
Administration Console that’s a web browser-
based graphical user interface (GUI) to man-
age a WebLogic Server domain. One instance of
WebLogic Server in each domain is configured as an
Administration Server. The Administration Server
provides a central point for managing a WebLogic
Server domain. All other WebLogic Server instances
in a domain are called Managed servers.

The features offered by WebLogic Server 8.1

System Administration Console are:

¢ Configure, start, and stop WebLogic Server in-
stances

¢ Configure WebLogic Server clusters

* Configure WebLogic Server services such as data-
base connectivity (JDBC) and messaging (JMS)

¢ Configure security parameters including manag-
ing users, groups, and roles

¢ Configure and deploy applications

¢ Monitor server and application performance

e View server and domain log files

¢ View application deployment descriptors

¢ Edit selected runtime application deployment
descriptor elements

The Administration Console provides additional
runtime data for servers running with the JRockit
Virtual Machine.

Security Features

The SSL implementation of WebLogic Server
supports KeyStores for storing Private Keys and
trusted Certificate Authorities (CAs). KeyStores add
a level of protection to the flat files used in past
releases of WebLogic Server.

WebLogic Server 8.1 supports standard J2EE
security technologies such as Java Authentication
and Authorization (JAAS), Java Secure Sockets

Author Bio: \\‘

Manjunath Ganimasty is a solutions architect and lead
developer working with HP's Imaging & Printing Group (IPG)
Information Technology (IT) team. He has recently been work-
ing on projects with the Consumer Direct Integration Plat-
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in the Web services environment. He has worked on tele-
communication and supply chain related projects for Hewlett
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a Masters Degree from Georgia State University.
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MIGRATION

AEETTEER 444000

Standard Version

J2EE 13

JDKs 1.4

J2EE EJB 2.0and 1.1

J2EE JMS 1.0.2b

J2EE JDBC 2

(with third-party drivers)

MS SQL {Driver 1

Oracle OCI jDriver 1.0 and some 2.0 features
(batching)

J2EE JNDI 1.2

OTS/JTA 1.2 and 1.0.1b

J2EE Serviet 2.3 and 2.2

J2EE JSP 1.2and 1.1

RMI/IIOP 1

IMX 1

JavaMail 1.2

JAAS 1.0 Full

J2EECA 1

JCE 14

Java RMI 1

JAXP 11

JAX-RPC 1

Java standards supported in WebLogic Server 8.1 /

ﬁ

Standard Version
SOAP 1.1and 1.2
WSDL 11

uDDI vl and v2
WS-Security 1

Web Services standards supported
in WebLogic Server 8.1 /

ﬁ

Standard Version
SSL v3
X.509 v3
LDAP v2
TLS vl
HTTP 11

Other standards supported in WebLogic Server 8.1 /

Extension (JSSE), and Java Cryptography
Extensions (JCE).

Supported Standards

WebLogic Server 8.1 supports the Java
standards shown in Table 1.

WebLogic Server 8.1 supports the Web
Services Standards shown in Table 2.

Table 3 shows some additional stan-
dards supported in WebLogic Server 8.1.

Migration Strategy

Steps (Tasks) for Migrating from
WebLogic 5.1 to WebLogic 8.1
Creation of a WebLogic Domain

A domain is the basic administration unit
for WebLogic Server instances. It consists of
one or more WebLogic Server instances that
can be managed with a single administra-
tion server. A domain can include multiple
WebLogic Server clusters or non-clustered
WebLogic Server instances. A minimal
domain can contain only one WebLogic
Server instance, which functions as both
an administration server and as a man-
aged server. But, it’s best to use a dedicated
administration server and create one or
more managed servers, depending on the
applications.

Each server instance in a WebLogic
environment must have a unique name,
regardless of the domain or cluster in
which it resides, or whether it’s an admin-
istration server or a managed server. In
a domain each server, machine, cluster,
virtual host, and any other resource type
must be uniquely named and must not
use the same name as the domain. For
WebLogic JMS, this strict unique naming
rule also applies to JMS resources, such as
JMS servers and stores in multi-domain
environments when using

[ WebLogic Domain | the WebLogic Messaging
# Folder | Bridge or the Foreign JMS
P S Tk, Server feature for intra-
Tc.. WablogleDomaln gl 4I_Web'—l‘:’9]: Server | domain operability.
IERI—— Prgg oo i S A simple production

~dill _cigwiz_doncidelete -
-+l applications -~
ST

»

Feoereeifily internal

environment can consist
of a domain with sev-

eral managed servers that
host applications and

an administration server
to do the management
operations. In this configu-

access the application connect to an indi-
vidual managed server.

Production environments that require
increased application performance,
throughput, or availability can configure
two or more managed servers as a cluster.
Clustering allows multiple managed server
to operate as a single unit to host applica-
tions and resources.

The managed servers in a production
WebLogic Server environment are often
distributed across multiple machines and
geographic locations.

Node Manager is a Java utility that runs
as a process separate from WebLogic Server
and lets you perform common operations
tasks for a managed server, regardless of
its location with respect to its administra-
tion server. While using Node Manager is
optional, it provides valuable benefits if
your WebLogic Server environment hosts
applications with high-availability require-
ments.

If you run Node Manager on a machine
that hosts managed servers, you can start
and stop the managed servers remotely
using the Administration Console or com-
mand line. Node Manager can also auto-
matically restart a managed server after an
unexpected failure.

A Node Manager process isn't associ-
ated with a specific WebLogic domain.
Node Manager resides outside the scope of
a domain, and you can use a single Node
Manager process to start managed servers
in any WebLogic Server domain that it can
access.

WebLogic Server administration domain
and server configurations can be created
using the Configuration Wizard, which
can also be used to configure resources like
database connectivity (JDBC), Messaging
Services (JMS), security groups, security
roles, and user accounts. It can also be used
to modify existing domains.

Understanding WebLogic Domain
Directory Structure

The servers and applications in
WebLogic Server 8.1 are managed in
WebLogic Server domains. It’s best to
locate the domain directories outside
the WebLogic Server installation direc-
tory. They can be in any location that can

| - E""_p‘s_ i _! ration, applications and access the WebLogic Server installation
'“""‘""""““'"“:m-----"' resources are deployed to and JVM. The tree in Figure 1 depicts the
il ot - - - individual managed serv- directory structure of a typical WebLogic
Example directory structure for a typical WebLogic domain / ers; similarly, clients that domain
PAGE 8 www.WLDl.com MARCH/APRIL 2005
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of the Crowd It's automated. It's fast. And it's the most versatile

Keeping your IT skills ahead of the crowd is not as
difficult as most people fear. Staying on top of the
trends may seem like a daunting task if, like most
people, you assume that each new technology is a
completely new invention that you must learn from
the ground up. Fortunately, nothing is really all that
new. Inventors typically create new technologies by
studying existing technologies, then building upon
them in ways that extend and improve them. 100%
new technological advancements are very rare.

Inventors almost always leverage legacy technologies
as they invent new ones. Why not leverage your
own knowledge of those legacy technologies as you
try to learn about the new inventions? To learn about
new technologies as painlessly as possible, consider
how each new advancement is similar to what you
already know.

For example, consider Web services. Web services
are a new trend, but — at a technological level — the
parts of a Web service are not all that unique. Web
services are based on remote procedural calls —
messages sent to a server, which calls the requested
function. RPCs were developed years ago, and are
hardly a new concept. Really, the only "new" thing in
Web services is the standard that is being used to

Web Services testing tool.

2P
-‘--’:_
UPPAT
u-.r‘———"—""u‘"‘"'l

S0APtest enables you to
deliver better Web Services in less time.

write the application. If you break down Web services The simple fact is, no other Web service testing product can do what SOAPtest can do. From
wit‘r':‘fh;’s’a’ﬁotzsesfsjog’rﬁzm ﬁg;”;’;f;:e Iﬁ:;:;;g:g verifying functionality and performance to ensuring security and interoperability, SOAPtest
requirements, the process for determining what automates all critical testing processes across the entire lifecycle of your Web service.

function to call, and how the call works. As you can

:Lﬁa‘:g':zo 'l‘;ts :r:gtw”;g; :3'3;?"},;22"0'“"??;‘;23;}2 But don't take our word for it.... Go to www.parasoft.com/soaptest WDJ and try it for free —
familiar technologies than to learn about it by reading no commitment, no obligation. If you like it (and we suspect you will) just let us know. We'll

the specification cover to cover. be more than happy to help you and your development team get up and running.

As always, the devil is in the details. But most details
are critical only if you want to specialize in a given
technology. For instance, if you want to specialize in
Web services, you need to familiarize yourself with
the details of Web service development. In that case,
your next step would be to learn how to format the
messages, how to expose Web services, and so on.

—Adam Kolawa, Ph.D.
Chairman/CEQ of Parasoft

%

Features
« WSDL schema verification and compliance to standards
* Automatic test creation using WSDL and HTTP Traffic
« Data-driven testing through data sources (Excel, CSV, Database Queries, etc)
« Scenario-based testing through XML Data Bank and Test Suite Logic
« Flexible scripting with Java, JavaScript, Python
» WS-I Conformance: Basic Profile 1.0
 WS-Security, SAML, Username Token, X.509, XML Encryption, and XML
Signature support
» WS-Security Interop testing emulator
* MIME Attachment support
« Asynchronous Testing: JMS, Parlay (X), SCP, and WS-Addressing support
» Windows Perfmon, SNMP, and JMX monitors
« Detailed Report generation in HTML, XML and Text formats
* Real-Time graphs and charts

For Downloads go to | www.parasoft.com/soaptest_WDJ

Email: soaptest_WDJ@parasoft.com Call: 888-305-0041 x1209

ELPARASOFT

We make software work:| |

Benefits Platforms
 Uniform test suites can be rolled over from unit testing to functional testing «Windows 2000/XP
to load testing o Linux
« Prevent errors, pinpoint weaknesses, and stress test long before deployment « Solaris
« Ensure the reliability, quality, security and interoperability of your Web service
« Verify data integrity and server/client functionality
« |dentify server capabilities under stress and load
« Accelerate time to market

Protocol Support Contact Info:

*HTTP 1.0 Parasoft Corporation
« HTTP 1.1 w/Keep-Alive Connection 101 E. Huntington Dr., 2nd Flr.
« HTTPS Monrovia, CA 91016

« TCP/IP
«JMS www.parasoft.com

Copyright©2005 Parasoft Corporation. All rights reserved. All Parasoft product names are trademarks or registered trademarks of Parasoft Corporation in the United States and other countries. All others marks are the property of their respective owners.



MIGRATION

Converting the WebLogic-related
property files

WebLogic Server 5.1 used a “weblogic.
properties” file to configure applications.

In WebLogic Server 8.1, configuration
is handled by a domain configuration file,
config.xml, and by deploying descriptor
files. Converting a “weblogic.properties”
file to the config.xml file creates a WebLogic
Server 8.1 domain for your applications
and generates the XML files that define how
your applications are set up.

The important things to consider for
migrating a WebLogic property file from 5.1
to 8.1 are listed in table 4.

Location of the application-related
property files

Every application - Web application
or enterprise application — has its own
property files that are meant to configure

TABLE 4

the application. These property files can
be part of the application-related archive
files (EARs or WARs) or they can be stored
in the WebLogic Server 8.1 domain direc-
tory.

The WebLogic Server 8.1 domain direc-
tory will be the “Current Working Directory”
for all applications deployed in a particular
domain.

The property files that are common
across different applications deployed in a
particular WebLogic Server 8.1 domain can
also be stored in the domain directory.

Modifying the Startup Scripts

When the WebLogic Server 8.1 domain
is created using the “WebLogic Server 8.1
Configuration Wizard,” four script files will
be created:
— startWebLogic.cmd
- installService.cmmd

3

Migration Consideration

WebLogic Server 5.1

Weblogic Server 8.1

Privileged User Account

This account is configured in
weblogic.properties and is used to

There’s no Privileged User Account.
All accounts are configured

start the WeblLogic Server. using WebLogic Administration Console.
SSL Configuration The Private Key file, Server Certificate, The Private Key file and Server Certificate
and Trusted Certificates are maintained are d in the Java KeyStore file.
and configured as independent files. This way, the Private Key file is secure
The Private Key file isn‘t protected. and can’t be misused without knowing

the KeyStore password and the
Private Key password.

Enterprise Java Beans (EJB)
Deployment

Enterprise Java Beans are deployed
independent of the Enterprise application
using the property “weblogic.ejb.deploy”
in weblogic.properties.

Enterprise Java Beans can be deployed
either as part of an Enterprise Archive
Application (EAR) or as an independent
component. One of the easiest ways to
deploy either an Enterprise Archive or an
EJB is through the Administration Console.

ConnectionPool and DataSource

One ConnectionPool can be associated
with only one DataSource.

The configuration of the ConnectionPool
and DataSource is separated in WebLogic
Server 8.1. So, a specific ConnectionPool
can be associated with one or more
DataSources.

High Availability of ConnectionPools

ConnectionPool failover capability isn‘t
supported in WebLogic Server 5.1.

ConnectionPool failover capability is
provided in WebLogic Server 8.1 through
MultiPools. MultiPools can be set up to
include a set of ConnectionPools to
provide either load-balancing or
high-availability features for DB

connectivity.
Password information in Passwords stored in a WebLogic Server The p! d (for Datab Keyst
WeblLogic Property File 5.1 property file were in plain text. JMS, etc) stored in Weblogic 8.1 Server
Domain property file are encrypted.

Deploying applications as either
Web Application Archives (WARs)
or Enterprise Application

Applications couldn’t be deployed as
EARs or WARs in WebLogic Server 5.1.

Applications can be deployed as EARs,
WARSs, or exploded directory structure
in WeblLogic Server 8.1.

Archives (EARs).
Automatic Backup of WebLogic
Property files

WeblLogic Server 5.1 Property files
aren’t backed up automatically.

WeblLogic Server 8.1 maintains backup
copies of config.xml.

N

WebLogic Property File Migration considerations

— uninstallService.cmd
— setEnv.emd

The “startWebLogic.cmd” script can be
used to start the WebLogic Server in the
console mode. This script is generally used
for running the WebLogic server in devel-
opment mode.

The “installService.cmd” script is used
to install the WebLogic 8.1 administra-
tion server as a Windows NT service.

The default Windows NT service name

that’s created when the “installService.

cmd” script executes is “beasvc <domain

name>_<server name>.” Some tuning

needs to be done in the “installService.

cmd” script before installing the Windows

NT service. Some of the changes that can

be done are:

¢ Change the minimum and maximum
memory to be used by the JVM for run-
ning the WebLogic 8.1 Server

* Add any JVM parameters that need to be
passed

e Extend the classpath environment vari-
able to include external classes or JAR
files

Migration from JDK 1.3 t0 1.4

WebLogic Server 5.1 was certified on
JDK 1.3 whereas 8.1 is certified on JDK 1.4.
As aresult, all the application sources have
to be migrated to JDK 1.4. The most com-
monly used method that’s been deprecated
in JDK 1.4 is the constructor for the “java.
util.Date” class. The “java.util.Calendar”
class has to be used to create the “java.util.
Date” object.

Converting Applications to Enterprise
Archives or Web Application Archives

Enterprise applications and Web appli-
cations could only be deployed in WebLogic
Server 5.1 as exploded archive directories.
They couldn't be deployed as archive
files (EARs or WARs). With this approach,
there was a good chance patches could be
installed as individual class files or JSP files
in the exploded archive directories.
WebLogic Server 8.1 supports deployments
that are packaged either as archive files
using the Jar utility, or as exploded archive
directories.

WebLogic Server 8.1 supports deploy-
ment of J2EE-specified standalone modules
like Enterprise Java Beans and Resource
Adapter modules. Standalone modules gen-
erally provide parts of a larger, distributed
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application, but don’t necessarily provide a
direct user interface.

WebLogic Server 8.1 supports deploy-
ment of all three types of J2EE applications,
namely: Web applications, enterprise appli-
cations, and client applications.

Table 5 provides information on the constit-
uents in each type of J2EE application that
can be deployed in WebLogic Server 8.1.

Recommendations

* Deploy standalone Web applications,
resource adapters, and EJBs as part of an
enterprise application. It allows easier ap-
plication migration, additions, and changes.

¢ Deploy applications in exploded archive
format only if:

- Partial updates are necessary for the
application without redeploying the
entire application

- The administration console has to
be used for editing the deployment
descriptors

- The application performs direct file
system I/O through the application
context

- The application contains static files
that are periodically updated (for
example, the use of Brio Reporting
scripts as part of the Web application)

¢ Package deployment files in an archive
format (.ear, .jar, or .war) when distributing
files to different users or environments.

Upgrading Enterprise Java
Beans Applications
WebLogic Server 5.1 supported J2EE

TABLE 5

Enterprise Java Beans (EJB) version 1.1.
WebLogic Server 8.1 supports both EJB
v1.1 and EJB v2.0. This means that the 1.1
Beans used in WebLogic Server 5.1 can be
deployed on WebLogic Server 8.1. But, it’s
best to migrate EJB 1.1 Beans to EJB 2.0
Beans before deploying them on WebLogic
Server 8.1.

To migrate applications from WebLogic
Server 5.1 to 8.1, it’s best to migrate the
EJBs from v1.1 to v2.0. These minimal
changes have to be made for migrating
EJBs from v1.1 to v2.0 on WebLogic Server
8.1:
¢ Update the reference to DTD in the J2EE

deployment descriptor (WEB-INF/ejb-

jar.xml) to “<!DOCTYPE ejb-jar PUBLIC

‘-//Sun Microsystems, Inc.//DTD En-

terprise JavaBeans 2.0//EN’ ‘http://java.

sun.com/dtd/ejb-jar_2_0.dtd’>"

e Update the reference to DTD in the
WebLogic deployment descriptor
(WEB-INF/weblogic-ejb-jar.xml) to “<!
DOCTYPE weblogic-ejb-jar PUBLIC
“-/IBEA Systems, Inc.//DTD WebLogic
8.1.0 EJB//EN” http://www.bea.com/
servers/wls810/dtd/weblogic-ejb-jar.
dtd” >"

¢ Change the INITIAL_CONTEXT_FAC-
TORY property for JNDI Lookup to use
“weblogic.jndi.WLInitialContextFac-
tory”

¢ Change the PROVIDER_URL prop-
erty for JNDI Lookup to use “t3://
localhost:<port>"

Please refer to the J2EE specifications
for EJB 2.0 and WebLogic documentation

Deployment Unit Scope Components
Web Application J2EE WEB-INF/web.xml
Servlets or JSP pages with helper classes
Weblogic WEB-INF/weblogic.xml
Enferprise Java Bean J2EE META-INF/ejb-jar.xml
Java classes
Weblogic META-INF/weblogic-ejb-jar.xml
META-INF/weblogic-cmp-rdbms-jar.xml
Connector J2EE META-INF/ra.xml
Weblogic META-INF/weblogic-ra.xml
Enterprise Application J2EE META-INF/application.xml
Web Application(s)
Enterprise Java Bean(s)
Client Application(s)
Helper Classes
Weblogic META-INF/weblogic-application.xml
Client Application J2EE META-INF/application-client.xml
WebLogic client-application.runtime.xml
\\ J2EE application constituents that can be deployed in WebLogic Server 8.1 /

(http://e-docs.bea.com/wls/docs81/ejb/
index.html) for the complete upgrade of
EJBs from v1.1 to v2.0. The WebLogic Server
DDConverter utility can also be used for
converting EJB 1.1 Beans to EJB 2.0 Beans.

SSL Configuration Changes
The SSL Configuration has changed

significantly from WebLogic Server 5.1 to

WebLogic Server 8.1. Some of the important

changes that have been made are:

- The Private Key file and the server certifi-
cate file can’t be deployed as individual
files in WebLogic Server 8.1. The Private
Key file and the server certificate file
have to be secured in a Java KeyStore be-
fore being deployed in WebLogic Server.

- The client certificate files can’t be de-
ployed as individual files in WebLogic
Server 8.1. The client certificate files have
to be secured in a Java KeyStore before
being deployed in WebLogic Server.

The Private Key file in WebLogic Server
5.1 used to be in ‘DER’ format. It has to be
converted to ‘PEM’ format before being
imported into a Java KeyStore.

These are the steps involved in converting

a Private Key file that’s in ‘DER’ format into

‘PEM’ format and loading it into a new Java

KeyStore file:

1. Copy the Private Key file xenon-key.der
and certificate file xenon-cert.pem into
<Drive>:\tmp\certs directory

2. Create a text file called <Drive>:\tmp\
certs\header.txt file and store the follow-
ing information. Note that the header.txt
file should end with a new line.

----- BEGIN RSA PRIVATE KEY-----

3. Create a text file called <Drive>:\tmp\
certs\footer.txt and store the following
information. Note that the footer.txt file
should end with a new line.

4, ----- END RSA PRIVATE KEY-----

5. Open a command window

6. Run <Drive>:\bea\wls810\user_projects\
domains\WSDomain\setenv.cmd

7. Change the directory to <Drive>:\tmp\
certs and execute
java utils.der2pem xenon-key.der header.
txt footer.txt.

A new file named xenon-key.pem file

has to be created in <Drive>:\tmp\certs
directory.

— continued on page 45
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EA recently announced that it is broadening

: B its SOA consulting practice, and that it has
created a tool companies can use to learn

about SOA and figure out how prepared they are to
transition to the new architectural model.

While BEA and other major vendors, such as IBM
and Microsoft, continue to deepen their investments
in SOA, many of us are still struggling to understand
what SOA actually is.

How well do you know SOA? If you were asked to
write a definition right now, what would it be? One
of the challenges has always been to distinguish SOA
from a standard distributed architecture that use Web
Services. Another has been to pinpoint exactly what
the well-publicized service-orientation paradigm
includes.

To help with these questions, we asked noted SOA
expert Thomas Erl to provide some clarity. Thomas
wrote “Service-Oriented Architecture: A Field Guide
to Integrating XML and Web Services,” last year’s
top-selling book in both Web Services and SOA.

He is releasing his second book, a 700 page effort
entitled, “Service-Oriented Architecture: Concepts,
Technology, and Design,” later this year.

Below is an excerpt from his upcoming book intro-
ducing us to the
basics of SOA and ser-
vice-orientation.

Service-Orient-

ed Architecture
There is no single,

official definition

of service-ori-

ented architecture.

Because the term

“service-oriented”

M has existed for some

time, it has been

Service-Oriented
Architecture

used in different contexts and for different pur-
poses. One constant through its existence, though,
is that it represents a paradigm based on the con-
cept of decomposition. Something, anything that
can be better constructed or carried out or man-
aged if it is done so as a well-defined collection of
related units.

Service-orientation is therefore not always a
technical paradigm. The Yellow Pages are full of
service-oriented businesses. Individual companies
are service-oriented in that each provides a distinct
service that can be used by multiple consumers.
Collectively, these businesses comprise a business
community. It makes perfect sense for a business
community not to be served by a single business
outlet providing all services. By decomposing the
community into specialized, individual outlets, we
achieve an environment in which these outlets can
be distributed.

Even in a distributed model, if we impose over-
bearing dependencies, we could inhibit the potential
of individual businesses. Although we want to allow
outlets to interact and leverage each other’s services,
we want to avoid a model in which outlets form tight
connections that result in constrictive inter-depen-
dencies. By empowering businesses to self-govern
their individual services, we allow them to evolve
and grow relatively independent from each other.

Though we encourage independence within our
business outlets, we must still ensure that they agree
to adhere to certain baseline conventions. For exam-
ple, a common currency for the exchange of goods
and services, a building code that requires signage to
conform to certain parameters, or perhaps a require-
ment that all business employees speak the same
language as the native consumers. These conven-
tions standardize key aspects of each business for
the benefit of the consumers without significantly
imposing on the business’s ability to exercise its self-
governance.

When coupled with “architecture” service-orien-
tation takes on a technical connotation. “Service-ori-
ented architecture” is a term that represents a model
in which automation logic is decomposed into
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smaller, distinct units of logic. Collectively,
these units comprise a larger piece of busi-
ness automation logic. Individually, these
units can be distributed.

Service-oriented architecture (SOA) encour-
ages individual units of logic to conform

to a set of design principles, one of which

is to exist autonomously. This allows units
to evolve independently from each other,
while still maintaining a sufficient amount
of commonality. It also results in a business
automation environment with distinct char-
acteristics and benefits.

SOAs can be extremely sophisticated.
Current development tools and server
platforms are constantly broadening the
feature set and capabilities in support of
the creation of service-oriented solutions.
However, before we can discuss the many
ways in which SOA can support enterprise-
level automation, we must first look at SOA
in its most fundamental form.

This primitive model establishes the core
architecture that underlies all variations of
SOA. It consists of three primary compo-
nents that form a unique relationship to
achieve automation.

Services

Every business process consists of a
series of steps. Larger processes typically
include one or more sub-processes that
support the parent process. These sub-
processes also consist of a series of steps
that reside within a logical boundary. The
boundary encloses a distinct task or func-
tion provided by the sub-process.

Services represent real-life actions. The
size or scope of the action is not pertinent
to the task or function being encapsulated
within a service. What's relevant is that the
boundary of the task or function be distinct.
Therefore, a service can represent any part
of a process. It is important to note that in
doing so the service establishes a standard-
ized entry point into the process’s business
logic.

An extension of this concept into a physi-
cal implementation environment estab-

lishes a service as a self-con-
tained unit of processing
logic. The service also
has a distinct func-
tional boundary, and
is designed to perform
a specific task. Its
task may be elaborate
or limited. For example,

a service may execute a series of actions
involving other services. Or, a service’s sole
function may be to provide access to a fixed
resource, such as a repository. Regardless,
its most fundamental characteristic is that it
is relatively independent or loosely coupled
from other services.

Loose Coupling
Within SOA, loose coupling represents
the basis of a communications agreement
between services. The agreement consists of
an understanding that in order for services
to communicate with each other, they must
be aware of each other. This awareness is
achieved through the use of service descrip-
tions.
A service description, in its most basic for-
mat, establishes:
¢ the name of the service
¢ adescription of the data expected by the
service
¢ adescription of any data returned by the
service

For example, service A is
aware of service B because
service A has gained access
to service B’s service
description. If service A
could somehow commu-
nicate with service B with-
out even knowing of service
B’s existence, there would be
no communication agreement, and
the services would be considered decoupled.
(Decoupled communication is often made
possible through the use of middleware
or intermediary components that reside
between two programs.)

An additional part of the loosely coupled
agreement is that communication between
services be self-contained as well. Meaning,
each transmission of a unit of communica-
tion passed between services should occur
independently from others.

So, having acquired service B’s service
description, service A communicates with
service B. Service B receives the (unit of)
communication but may not be obligated to
respond to service A. Further, the commu-
nication itself occurred without any direct
connection to service B. If service A had
established a direct connection to service B,
upon which it would have transferred data
and received a response, the services would
be considered tightly coupled.

Another characteristic of tight coupling

et

5.

is a dependency between units of process-
ing logic. The logic is programmed in such
a way that a change to one piece of logic
could easily affect others that it references
or that are referencing it. Therefore, if ser-
vice A and B are tightly coupled, changes
to one may require changes to the other. In
a loosely coupled architecture, changes to
either service would not affect the other as
long as the original communication agree-
ment (as expressed by the service descrip-
tions) is preserved.

How do we achieve loose coupling? We
need a communications framework that is
based solely on the aforementioned “inde-
pendent units of communication.” This is
where messaging comes in.

Messaging

Messages are a cornerstone technology
of SOA. They are what implement and make
many service-orientation principles pos-
sible, and form the basis for all inter-service
communication. As with the concept of SOA
itself, messaging-based communication is

nothing new. It’s been used by middleware
products for years.

However, the preferred way to imple-
ment messaging in SOA is very spe-
cific. Once a service sends a message
on its way, it loses control of what

happens to the message thereafter.

That is why we require independent
units of communication to achieve true
loose coupling. Messages, like services, need
to be relatively self-contained. That means
putting as much intelligence in a message as
required. This includes the actual structure
and typing of the message data.

Messaging provides SOA with the option
of communicating synchronously or asyn-
chronously. While SOA fully supports syn-
chronous message exchanges, its emphasis
on loose coupling and communication
independence encourages asynchronous
interaction scenarios. The net result is the
ability to support a variety of communica-
tion models (“message exchange patterns”).
Service-oriented messaging in contempo-
rary environments relies on a sophisticated
framework that supports the transmission
and runtime processing of information-
heavy messages. Messages can be equipped
with a variety of composable features that
can handle everything from security and
reliable delivery to routing and the process-
ing of polices.

Note how we just discussed the compo-

PAGE 14

MARCH/APRIL 2005



TANGOSOL

A Cure 1{o]

Eliminate the single points of failure, add fault
tolerance and enable transparent failover for your
J2EE applications.

TANGOSOL COHERENCE™ has no single
points of failure, ensuring high availability and
reliability for your mission-critical J2EE
applications. Application state, HTTP sessions and
data caches are never at risk. Applications using
Coherence keep it up without interruption, even
when servers go down.

Try before you buy.
Download a free evaluation license at

www.tangosol.com

Coherence™ is pure Java software that reliably and cost-effectively Sales +1.617.623.5782 or sales@tangosol.com

scales J2EE applications across any number of servers in a cluster. Support support@tangosol.com or http://www.tangosol.net
Coherence provides reliable coordinated access to in-memory data Pricing US$1,995 to US$4,995 per Coherence production CPU
that enables safe data caching and user session management for Development licenses are offered free of charge.

applications in a clustered environment.




BOOK EXCERPT w

nents of the primitive SOA model without
referencing Web Services, WSDL, or SOAP.
These technologies, of course, have become
the most successful means by which to
deliver service-oriented solutions. In today’s
SOA, services exist as Web Services, service
descriptions are primarily realized through
WSDL definitions, and messaging is stan-
dardized through the SOAP format. It is
important to remember, though, that SOA,
in a primitive form, is technology-agnostic.
The same applies to the principles of service
orientation.

Principles of Service Orientation

So far, we established that a fundamental
SOA consists of a set of services that use ser-
vice descriptions to remain loosely coupled
and rely on messaging as a means of com-
munication. These core characteristics are
shaped and supported by the principles of
service orientation, which form the basis for
service-level design.

Earlier we established that there is no
formal definition of SOA. There is also
no single governing standards body that
defines the principles behind service ori-
entation. Instead, there are many opinions,
originating from public IT organizations to
vendors and consulting firms, about what
constitutes service orientation. (See http://
www.serviceorientation.org/ for more infor-
mation.)

Service orientation is said to have its
roots in a software engineering theory
known as “separation of concerns.” This
theory dictates that it is beneficial to break
down a problem into a series of indi-
vidual concerns. By doing so, complexity is
reduced and the overall quality of the col-
lective concerns is increased. This theory
has been implemented in different ways

with different development platforms.

Object-oriented programming and compo-

nent-based programming approaches, for

example, achieve a separation of concerns
through the use of objects, classes, and
components.

Serviceorientation can be viewed as a
distinct manner in which to realize a separa-
tion of concerns. The principles of service
orientation provide a means of supporting
this theory while achieving a foundation
paradigm for SOA as a distinct architectural
model.

As previously mentioned, there is no
official set of service-orientation principles.
There are, however, a common set of prin-
ciples most associated with service orienta-
tion. These are listed below and described in
detail throughout this book.

e Services are reusable — Regardless of
whether immediate reuse opportunities
exist, services are designed to support
potential reuse.

* Services share a formal contract - In
order for services to interact, they need
not share anything but a formal contract
that defines the terms of information
exchange and any supplemental service
description information.

* Services are loosely coupled - Services
must be designed to interact on a loosely
coupled basis, and they must maintain
this state of loose coupling.

¢ Services abstract underlying logic — The
only part of a service that is visible to the
outside world is what is exposed via the
service’s description. Underlying logic,
beyond what is expressed in this descrip-
tion, is invisible and irrelevant to service
requestors.

¢ Services are composable — Services may
compose other services. This allows logic

"Messages are a cornerstone technology

of SOA. They are what implement and

make possible many service-orientation

principles, and form the basis for all

Inter-service communication”

to be represented at different levels of
granularity and promotes reusability and
the creation of abstraction layers.

e Services are autonomous — The logic
governed by a service resides within an
explicit boundary. The service has com-
plete autonomy within this boundary,
and is not dependent on other services
for it to execute this governance.

* Services are stateless — Services should
not be required to manage state informa-
tion, since that can impede their ability
to remain loosely coupled. Services
should be designed to maximize state-
lessness even if that means deferring
state management elsewhere.

* Services are discoverable — Services
should allow their descriptions to be dis-
covered by and understood by humans
and service requestors that may be able
to make use of their logic.

Of these eight, autonomy, loose cou-
pling, abstraction, and the need for a for-
mal contract can be considered the core
principles that form the baseline founda-
tion for SOA.

Contemporary SOA

This introduction has only scratched
the surface of this broad subject matter.
The principles behind service orientation
and the architectural paradigm established
by SOA can be applied throughout an
enterprise. When married with the open
Web Services technology framework, it
establishes an enormous benefit potential
for increasing organizational agility and
improving the lines of communication
across previously disparate environments.
Once taken to this level, a service-oriented
architecture evolves into what we classify
as “contemporary SOA.” Implementing
this comprehensive and complex model
can significantly impact an organization.
Business modeling, resource allocation,
and technical infrastructure are just some
of the areas that can be affected. The
remainder of this book is dedicated to
exploring the many aspects of contempo-
rary SOA.

This has been an excerpt from: Service-
Oriented Architecture: Concepts and
Technology by Thomas Erl, approximately
700 pages, ISBN: 0131858580, Prentice
Hall/PearsonPTR, Copyright 2005. (For
more information, see www.serviceorient-
ed.ws/.)®

PAGE 16

MARCH/APRIL 2005



diagnoyys

Get the tips and best
practices you need to keep your
apps running at peak efficiency
24 hours a day with WebApp
News, the free newsletter from

the performance experts at H&W.

Sign up today at:
www.hwcs.com/wldj08.asp

©2003-2004 H&W Computer Systems, Inc.
DiagnoSys is a trademark of H&W Computer Systems, Inc.

Bridging the Enterprise Computing Gap For 25 Years

/ / = are your Web applications

= saying to your customers?

You might as well be closed for business if your Web applications
aren't running at top speed 24 hours a day. With poor Web
performance costing businesses $25 billion a year, you need to
find problems, and you need to find them fast.

DiagnoSys is the first intelligent performance management solution
that analyzes your J2EE and .NET applications from end to end.
DiagnoSys starts analyzing quickly, gathers data directly from all
application resources, and proactively finds and helps fix the real
cause of problems — before they cost your business big time.

So when it's absolutely essential that your Web applications say
"Open 24 hours," trust DiagnoSys.

g <~ HW

“A®  www.hwcs.com | 1.800.338.6692




By Vijay Chinta &
Thomas Kunnumpurath

Author Bios: \

Vijay Chinta is an enterprise
architect at Nokia. His pri-
mary area of expertise is J2EE
development for enterprise
applications in the fields

of felecommunication and
transportation.

Thomas Kunnumpurath is a
senior software engineer at
Nokia. He has several years
experience in Java/J2EE ap-
plication development.

Contact:
vijay.chinfa@nokia.com
kj.thomas@nokia.com

WebLogic Server

WRITING APPLICATION-SPECIFIC SCHEDULED JOBS

he need to run scheduled jobs is increas-

ing and becoming common across all J2EE

applications. The current J2EE specification
doesn’t provide an easy way to schedule jobs inside an
enterprise application.

We can broadly classify scheduled J2EE jobs into
two categories: Server-specific scheduled jobs and
application-specific scheduled jobs. This article
explores how to schedule application-specific jobs
inside a WebLogic Application Server.

Server-Specific vs. Application-Specific
Scheduled Jobs

Server-specific scheduled jobs are associated with
the lifecycle of the application server. Typically these
jobs are started during the server’s startup and will
be active until it’s shut down. As a consequence, all
the resources needed for scheduled jobs have to be
specified in the server’s classpath.

Application-specific scheduled jobs are associ-
ated with the lifecycle of the enterprise applica-
tion. They are started after the application is
deployed and will be active until the application
is undeployed. The resources required for applica-

tion-specific scheduled jobs are packaged in the

enterprise application (EAR - enterprise archive

resource).
Application jobs are preferable to server jobs for
the following reasons:

* Any changes to the application jobs can be
redeployed easily with the application (EAR file).
For server jobs the server has to be restarted for
the new changes to take effect, and this may not
be desirable as it impacts the availability of other
applications deployed on that server.

 Since the scheduled jobs usually invoke business
functionality, it’s more logical to package them
with in the EAR file.

¢ By associating the resources with the EAR file, we
can deploy the EAR file on another instances of
WebLogic Server without having to reconfigure
the resources for that server.

Schedule Jobs Inside an
Enterprise Application

We will look at an example of how to implement
application-specific scheduled jobs. Here we sched-
ule two jobs that invoke business functions at certain
specified intervals.
e Order submission - invoked every day.
e Inventory submission - invoked once a week.

In this example we're going to use WebLogic’s
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Application Lifecycle Events in tandem with WebLogic’s Timer
Notifications.

These are the three steps involved in setting up scheduled jobs:

1. Implement the Timer Notification Listener, which is responsible

for adding, listening, and handling the timer notifications.

2. Implement the Application Lifecycle Listener, which instanti-
ates the Timer Notification Listener on desired application
lifecycle events.

3. Register the Application Lifecycle Listener in weblogic-
application.xml

Implement the MyAppJobScheduler
MyAppJobScheduler will implement the javax.management.
NotificationListener interface.

public final class MyAppJobScheduler implements NotificationListener

This class will instantiate weblogic.management.timer.Timer
class and register itself as a listener for timer notifications. The
Timer class is a WebLogic implementation of javax.management.
TimerMBean.

timer = new Timer();
timer.addNotificationListener(this, null, “some handback object”);

The order notification and inventory notification are added to the
timer before the timer starts.

timer.addNotification(“OrderSubmission”,
SubmissionDate, DAILY PERIOD);
timer.addNotification(“InventorySubmission”,
this,inventorySubmissionDate, WEEKLY PERIOD);

“Order Submission”,  this,order

“Inventory Submission”,

We will schedule the jobs so the Order job will run every day at
5 p.m. and the Inventory job will run once a week, every Friday at
10:30 p.m. Please check the code listing for details on how to con-
struct the Date object with the specified time.

The callback method will get the notification. Based on the notifi-
cation, a business process component (EJB) can be invoked to fulfill
the scheduled job.

FIGURE 1

Application Server (WebLogic)

Application 1 (EAR)

JAR
/

invokes business
components/ejb

SCHEDULED JOBS

Application 2 (EAR)

JAR

Specified as startup
classes in config.xml of
WebLogic Server

Server Jobs invoking the business functionality of Application 1

public void handleNotification(Notification notif, Object handback)
{
String type = notif.getType();
if ( type.equals(“OrderSubmission”) )
{
/] invoke the component or ejb that does the order processing and
submission
}
else if ( type.equals(“InventorySubmission”) )
{
/1 invoke the component or ejb that does the inventory processing
and submission

}

The cleanUp method of MyAppJobScheduler stops the timer, and
removes all the notifications that were added to it. We can invoke the
cleanUp method as shown above from the preStop method, or it can
be invoked from the finalize method of MyAppJobScheduler.

public synchronized void cleanUp()
{
System.out.println(“>>> MyAppJobScheduler cleanUp method called.”);
try
{
timer.stop();
timer.removeNotification(orderNotificationId);
timer.removeNotification(inventoryNotificationId);
System.out.println(“>>> MyAppJobScheduler Scheduler stopped.”);
}
catch (InstanceNotFoundException e)
{
e.printStackTrace();
}
}

Here is how the final method of MyAppJobScheduler will look:

protected void finalize() throws Throwable

{
System.out.println(“>>> MyAppJobScheduler finalize called.”);
cleanUp();
super.finalize();

}

Implement MyApplListener

We will write a class MyAppListener that extends weblogic.appli-
cation.ApplicationLifeCyleListener. Application lifecycle listener
events provide handles that developers can use to control behavior
during deployment, undeployment, and redeployment.

public class MyAppListener extends ApplicationLifecyclelistener

We want to start the scheduled jobs as soon as the applica-
tion is deployed. So we will invoke the MyAppJobScheduler in the
postStart method of MyAppListener. If you want to invoke the
Scheduler before the startup, the invocation will be in the preStart
method.
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FIGURE 2

Application Server (WebLogic)

Application 1 (EAR)

invokes business
components/ejb JAR

SCHEDULED JOBS J

Specified as listener class in
weblogic-application.xml

Application 2 (EAR)

JAR

\\7 Application Jobs invoking the business functionality of Application 1

public void postStart(ApplicationLifecycleEvent evt)

{
System.out.println( “MyAppListener:postStart Event”);
//Start the Scheduler
myAppJobScheduler = new MyAppJobScheduler();

}

We want to unschedule the jobs before the application is unde-
ployed. So we invoke the MyAppJobScheduler’s cleanUp method in
the preStop method of MyAppListener.

public void preStop(ApplicationLifecycleEvent evt)

{
System.out.println( “MyApplListener:preStop Event”);

//Stop the Scheduler
myAppJobScheduler.cleanUp();
}

Register MyApplListener
In the weblogic-application.xml, register MyAppListener class for
application lifecycle events.

<listener>
<listener-class>MyAppListener</listener-class>
</listener>

Include MyAppJobScheduler, MyAppListener in the application
classpath, or alternatively you can specify the jar file using <listener-
uri> parameter.

<listener>
<listener-class>MyAppListener</listener-class>
<listener-uri>scheduler.jar</listener-uri>
</listener>

References
e WebLogic Server: Programming Application Lifecycle Events:

http://e-docs.bea.com/wls/docs90/programming/lifecycle.html
e WebLogic Timer: http://e-docs.bea.com/wls/docs90/javadocs/

weblogic/management/timer/Timer.html
* J2EE Notification Listener: http://java.sun.com/j2ee/1.4/docs/

api/javax/management/NotificationListener.html &

MyAppJobScheduler.java

/*

* MyAppJobScheduler.java
*

*/

import java.util.*;

import javax.management.Notification;

import javax.management.NotificationListener;
import javax.management.InstanceNotFoundException;
import weblogic.management.timer.Timer;

// Implementing NotificationListener
public final class MyAppJobScheduler implements NotificationListener
{

private static final long DAILY PERIOD = Timer.ONE_DAY;

private static final long WEEKLY_PERIOD = 7 * Timer.ONE_DAY;

private Timer timer;
private Integer orderNotificationId;
private Integer inventoryNotificationld;

public MyAppJobScheduler ()

{
/] Instantiating the Timer MBean

timer = new Timer();

/] Registering this class as a listener
timer.addNotificationListener(this, null, “some handback
ohject”);

/] These values should be read from a property file
int orderSubmissionHour=17;
int orderSubmissionMinute=0;

int inventorySubmissionDay = 6;
int inventorySubmissionHour = 22;
int inventorySubmissionMinute = 30;

Calendar calendar = Calendar.getInstance();
calendar.set(Calendar.HOUR_OF DAY,orderSubmissionHour);
calendar.set(Calendar .MINUTE,orderSubmissionMinute);
Date orderSubmissionDate = calendar.getTime();

calendar.set(Calendar.DAY_OF WEEK, inventorySubmissionDay);
calendar.set(Calendar.HOUR_OF DAY, inventorySubmissionHour);
calendar.set(Calendar .MINUTE, inventorySubmissionHour) ;
Date inventorySubmissionDate = calendar.getTime();

/] Add the order notification which should run every day at
5:00 PM
orderNotificationId = timer.addNotification(“OrderSubmission”,
“Order Submission”, this,orderSubmissionDat
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e, DAILY_PERIOD);

/] Add the inventory notification which should run every Friday
at 10:30 PM
inventoryNotificationId = timer.addNotification
(“InventorySubmission”,
“Inventory Submission”, this,
inventorySubmissionDate, WEEKLY_ PERIOD);

timer.start();
System.out.println( “>>> MyAppJobScheduler started.” );

}

protected void finalize() throws Throwable

{
System.out.println(“>>> MyAppJobScheduler finalize called.”);
cleanlp();

super.finalize();

}

public synchronized void cleanUp()
{
System.out.println(“>>> MyAppJobScheduler cleanUp method
called.”);
try
{
timer.stop();
timer.removeNotification(orderNotificationld);
timer.removeNotification(inventoryNotificationId);
System.out.println(“>>> MyAppJobScheduler Scheduler
stopped.”);
1
catch (InstanceNotFoundException e)
{
e.printStackTrace();
1
1

/* callback method */
public void handleNotification(Notification notif, Object handback)
{

String type = notif.getType();

if ( type.equals(“OrderSubmission”) )

{

/1 invoke the component or ejb that does the order processing
and submission

}

else if ( type.equals(“InventorySubmission”) )

{
/] invoke the component or ejb that does the inventory
processing and submission

}

public static void main(String[] args)

{
MyAppJobScheduler myAppJobScheduler = new MyAppJobScheduler();

}

}

MyAppListener.java

/*

* MyAppListener.java
*

i
import weblogic.application.ApplicationLifecycleListener;
import weblogic.application.ApplicationLifecycleEvent;

public class MyApplListener extends ApplicationLifecyclelistener

{
MyAppJobScheduler myAppJobScheduler;

public void preStart(ApplicationLifecycleEvent evt)

{
System.out.println(“MyAppListener:preStart Event”);

}

public void postStart(ApplicationLifecycleEvent evt)

{
System.out.println( “MyAppListener:postStart Event”);

/1 Start the Scheduler
myAppJobScheduler = new MyAppJobScheduler();
}

public void preStop(ApplicationLifecycleEvent evt)

{
System.out.println( “MyAppListener:preStop Event”);

// Stop the Scheduler
myAppJobScheduler.cleanUp();

}

public void postStop(ApplicationLifecycleEvent evt)

{
System.out.println( “MyAppListener:postStop Event”);

}

public static void main(String[] args)
{

System.out.println( “MyApplListener:main method”);
1

}
weblogic-application.xml

<weblogic-application>
<listener>
<listener-class>MyAppListener</listener-class>
</listener>
</weblogic-application>
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riticizing something as wildly successful as
the World Wide Web seems a bit radical and
potentially unpopular. There is no doubt that
Tim Berners-Lee’s elegantly simple invention enabled
an unprecedented revolution in the way computers are
used and by whom.

The amount of information currently accessible
to anyone with an Internet connection is truly mind-
boggling, and I do not think it is an exaggeration to
say that the Web is the most revolutionary invention
since the automobile in terms of the effect that it has
had on how we live our lives.

So what brings me to gore this sacred cow? How
can I be negative about something that everyone
acknowledges as a technological marvel?

To be honest, most Web applications are distinct-
ly user-unfriendly. The Web’s undisputed power to
access and present information has been mistaken
for a universal entry point to computing and infor-
mation resources. The view that every interaction
between user and computer is a nail to be banged
in by the hammer of the Web browser and server
has been a step backward for both users and devel-
opers. Users have to live with horribly restrictive
modal form-based solutions stripped of powerful
Ul paradigms common in conventionally delivered
software. For instance, drag and drop and the ability
to save application state in a locally stored docu-
ment are not available. Developers suffer because
Web-based architectures divide an application along
illogical boundaries, which complicate the creation
of a seamless user experience, and require the use
of multiple divergent programming languages and
frameworks.

These problems are primarily the result of taking
a great idea and stretching it beyond the scope for
which it was intended. The Web was initially about

access to static content. It really wasn't much dif-
ferent from existing hypertext systems, except that
the content was transparently distributed on the
Internet — a small difference in implementation, a
huge difference in results. Suddenly, authors could
easily incorporate into their own works other mate-
rial from a vast virtual library.

However the rapid adoption of the Web and the
lure of its commercial potential made this technol-
ogy newcomer the apparent solution to all the prob-
lems in the world. It didn’t happen immediately, but
it wasn't long before the Web browser became more
than just a viewer, but a generic application deploy-
ment platform. Slowly but surely, dedicated client
programs in traditional three-tier architectures were
replaced by interfaces implemented as Web pages.
There are some valid reasons for making this tran-
sition, but in the rush to migrate seemingly every
application to a browser-based model, decision-
makers threw the baby out with the bathwater. The
fact of the matter is that HTML makes a very poor
user interface layer. Even when tarted up — as it must
be to even be functional — with Javascript or other
client-side scripting solutions, browser-based inter-
faces fall far short of creating a rewarding experience
for the user.

In addition to shortchanging the end user, webi-
fying an application puts a heavy load on the devel-
oper, who suddenly must contend with a multitude
of thorny issues in the areas of portability, state-
management, multiple implementation languages,
client-side vs. server-side operations, and security.
This article examines these problems for users and
developers in detail, with examples of the pros and
(mostly) cons of Web-based applications. I'll con-
clude with suggestions for alternatives that include
the positive aspects of Web applications, but without
the downsides.

I am not arguing that all Web-based applica-
tions are clumsy and evil and should be eliminated.
Particularly when you wish to make your application
available to the entire Internet world and there are
no existing standards or protocols for that applica-
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VIEWPOINT

tion, choosing to deliver on the Web may be
the only choice. I am primarily concerned
with the webification of applications pro-
vided by corporate IT departments, such as
those for submitting travel expense reports,
managing benefit packages, or reporting
defects.

First though, let’s examine an application
that falls outside that category.

Before the World Wide Web, there was
Usenet, an Internet-based system for discus-
sion groups. Information was exchanged
between server systems via the Network
News Transport Protocol (NNTP). The beauty
of Usenet was that it did not specify a par-
ticular client interface. Users could choose
among a variety of “news readers” according
to their particular preferences. Depending on
the client program, posts could be made with
the editor of the user’s choice. Emacs users
could even read news and post responses
from within the editor. It was the best of both
worlds: a standard that allowed the open
exchange of information with people all over
the world, but that also allowed users the
freedom to interact with that system in the
manner they found most productive.

Usenet has not gone away; there are now
even Web-based news readers such as the
one provided by Google. But now, forums
that once would have been well served by
Usenet have been moved to discussion sys-
tems that are accessible only via a particular
Web site. If you want to participate, you have
to use the interface provided by that Web site.
You will have to create a new user account
if you want to contribute to discussions
and you will have to edit your posts with a
somewhat-less-than-full-featured standard
browser text box. So much for progress.

There are political reasons service provid-
ers might prefer the closed Web-based solu-
tion. It allows them to identify their users
and to control and monitor access to the
site. But these advantages to the provider of
the service come at the expense of a poorer
experience for the users of the service.
Similar trade-offs can be seen in the evolu-
tion of travel expense report applications. At
one company, paper travel expense forms
were replaced by a standardized spread-
sheet that the user would complete, print,
sign, and submit.

It was a simple solution that gave the
user power and flexibility. She had the full
interface of a standard spreadsheet program
at her disposal, the ability to save partially
completed forms as well as save local copies

of previously submitted forms. Spreadsheet
fanatics, if so inclined, could graph their
daily expenses, while the tabular presen-
tation of data made it easy for mortals to
notice if they forgot to include the charge for
Wednesday’s lunch. This document-centric
scheme has since been replaced by a Web-
based application that automates the logis-
tical aspects of expense reporting. Report
submission and approval are now done
electronically via a Web-based application
that routes reports through the designated
approval chain. From a bureaucratic per-
spective, things are much neater. Managers
no longer have to shuffle paper, bean coun-
ters get a centralized view of the process at
all stages, and even the lowly employee sub-
mitting the report gets an easy way to track
it through to reimbursement.

e ey

Unfortunately, the initial creation of the
report is cumbersome, forms-based tedium,
where each expense has to be entered one
at a time. And after the expenses are entered
one by one in isolation, instead of a nice
calendar-based display, the user sees only a
linear list of expenses to be included in the
report. The interface itself provides practi-
cally no support to the user for organizing
expenses, which again leads us to this irony
of supposed progress. Yes, the Web-based
application automates and centralizes the
process. But again, it does so at the expense
of crippling the end-user with an unhelpful,
inflexible, and arcane user interface.

Why does this seem to be the inevi-
table result of webifying an application?
Because the Web is a horribly inadequate
user-interface solution platform, crafting
a full-featured Web application that func-
tions correctly is an exercise in cunning and

frustration for the developer, while the end
result typically tests a user’s patience. Let’s
look at the restrictions that make it so.

There are two primary obstacles. The first
one is that the Web is based on a stateless
protocol. The predominant model of appli-
cation design for the last two decades has
centered on a document (i.e., a collection of
state information) that the application oper-
ates on. In a conventionally programmed
application, the full strength of the par-
ticular programming language employed
can be brought to bear on the problem of
representing the data being operated on. In
Web-based applications, the programmer
has a choice of several less-than-optimal
techniques for maintaining state: fields
(some hidden) in forms stored on the Web
page itself, or server-side state maintained
by various tricks for each user session or
request. Each has particular drawbacks.

Values stored in forms-based storage
might not be propagated between pages
and can be viewed and possibly altered by
clever users, hence posing security risks.
Server-side storage may not scale well, or
the techniques used to correlate a particular
user with a particular set of program state,
like cookies, may be disabled by the user’s
browser. Further, accessing the state infor-
mation is not entirely transparent to the
programmer and available storage resources
on the client computer will probably go
unused because the computations requiring
the state occur on the server system. Finally,
depending on the cleverness of the Web site
developer, the document metaphor familiar
to the user goes entirely out the window. For
instance, there is typically no way to save
multiple shopping carts for the same online
vendor, the way a conventional word pro-
cessor could save two versions of my annual
letter to Santa.

The second hurdle is the fact that HTML
and HTTP are technologies oriented entirely
around the concept of the page. Rather
than directly manipulate the user-interface
components displayed to the user, the Web
server has to render a page based on the
last user request. Hence, even the simplest
operation - like scrolling to the next page of
a list of items — entails a round-trip to the
server. The URL page request paradigm just
does not map well to an interactive applica-
tion. This is perhaps an oversimplification,
but imagine telling an application developer
of the late 80s or early 90s that any possible
state or screen of the application had to be
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addressable by a string (i.e., URL).

Now it is true that a vast amount of work
has been done to provide frameworks and
utilities that abstract that task away from the
direct responsibility of the programmer. For
instance, WebLogic Workshop’s Struts-based
Java Page Flow architecture simplifies and
reduces the work required to implement the
series of pages a user traverses to achieve a
particular task. It's way easier than imple-
menting the form and state management
logic anew for every single application.
However toolkits and frameworks, while
simplifying life for programmers, don’t
make the inherent problems go away. They
still show up where browser bookmarks
are added in the middle of a multiple page
state-dependent sequence, in accidental
multiple presses of a submit button, in
refreshes of a page that resulted from a
POST rather than a GET. I am certain any
experienced Web developer can add to the
list. Think of how much more productivity
could be on tap if framework developers
didn’t need to compensate for such a crip-
pled application model.

A further consequence of using the Web
as an application platform is the ever-present
browser/server dichotomy. Can a particular
functionality (such as form validation) be
provided by the browser or must the logic
reside on the server? Again, lots of program-
ming effort has been expended to attempt to
add user interface functionality to the brows-
er. Most contemporary Web applications
would be nonstarters without the availability
of client-side scripting tools like JavaScript
that were not even part of the original con-
ception of the World Wide Web. Just as with
server-side page generation frameworks,
there is a wide range of solutions available for
this problem: ActiveX components, VBScript,
Java applets, Flash, and DHTML.

While undoubtedly powerful, these tools
complicate matters for the developer. To
begin with, they entail possible compat-
ibility issues. If you decide to use VBScript,

you've suddenly excluded any user not
running Internet Explorer. Java Applets are
great, giving you a “real” language in which
to program your user interface, but what
happens when the user’s browser doesn't
run a compatible JVM or she doesn’'t have
the proper Java plug-in installed?

Beyond compatibility issues, these client-
side technologies complicate development
project roles. While graphic designers might
have responsibility for the purely HTML
aspects of a Web page, we can't count on
them to have the programming chops to
embed the JavaScript required to populate a
SELECT item with the desired options. Truth
be told, we can’t expect even trained pro-
grammers to always understand the incan-
tations necessary to achieve the desired
effect via client-side scripting, particularly
when the project requires the interface to
be functional whether or not JavaScript is
enabled on the user’s browser. Judging from
the number of forums and “tip-sheets” dedi-
cated to the intricate tricks of getting even
the simplest UI functionality to operate in
the Web environment, it is a rare program-
mer indeed who is fully competent in all of
the tricks of the trade. JSPs and tag libraries
were supposed to help separate the roles of
graphic designer and programmer, but the
necessity of resorting to some form of cli-
ent-side wizardry to create even the most
rudimentary interface defies that solution.

Even if one uses the browser plug-in
technologies that provide for a full-featured
interface such as Flash and Java applets,
besides the above-mentioned potential
browser compatibility problems, these
applications will operate in isolation from
other similar Web applications. For instance,
there’s no dropping an object from a Java
applet onto a Flash application and having
something meaningful happen. Such func-
tionality might be possible with Active-X
plug-ins, but they are proprietary solutions
that only work on Windows platforms and
configuring them to allow such interoper-

“Users deserve modern user interfaces
for the programs they rely on, not forms-
based tedium more appropriate for the
days of block terminals”

ability could quite easily create security

issues for the client computer.

All right. Enough complaining already.
Even if you don't necessarily agree with all of
my arguments, I hope you at least grant that
the average user of Web applications won't
ever rave about the Web user interface the
way someone might that of a convention-
ally programmed application like iTunes or
Photoshop. Does it have to be that way? Is
there not a path that can give us the con-
nectedness of the Web along with a power-
ful, intuitive user interface?

We want technology to enable the cre-
ation of client programs with full-featured
user interfaces that can access server
resources over the Internet. This is nothing
new; client server architectures were the hot
technology prior to the advent of the Web,
although client server applications were pri-
marily deployed on intranets rather than the
Internet. So how might we incorporate Web
concepts to advance the technology?

Some of the benefits of Web applications

that would be desirable to retain are:

1. Zero administration. Web users don't
have to install anything to run their ap-
plications. Updates are transparent.

2. Flexibly networked. For instance, an
application for planning travel should
be able to access flights, hotels, and car
rentals from multiple vendors.

3. The ability to render and display HTML.
While I have complained vociferously
about the restrictions of HTML and HTTP,
they are both firmly entrenched and there
are application areas, such as online help,
that would benefit from a modularized
way of displaying HTML content.

There are no technical reasons that
prevent the development of solutions that
address these requirements. In fact, tech-
nologies exist today that address these
needs; they're just underutilized in this con-
text. I will discuss two possible approaches:
first, thick clients written in Java and
delivered over the network, and secondly,
AJAX (Asynchronous JavaScript And XML),

a relatively new technology that transfers
processing power to the client-side (though
still within a browser) and also mitigates the
need to refresh an entire Web page for each
transfer of data from the server.

For the dedicated client path, requirement
number 1 is fulfilled by Sun’s Java Web Start
and its underlying Java Network Launch
Protocol (JNLP). For some reason, this sim-
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ple and effective solution has never really
caught on. It's been available for over four
years and is now a standard part of the Java
runtime.

You can read all about it at the Java Web
Start home page (http://java.sun.com/
products/javawebstart/index.jsp), but in a
nutshell, you package your application into
aJAR file or files, write a JNLP descriptor file
and an HTML file with a link to that descrip-
tor file, and then when the user of a properly
configured browser (MIME types you know)
clicks on that link, Java Web Start fires up
and invokes the application. The JAR files
are downloaded and executed on the local
client machine. Henceforth, running the
application does not require re-download-
ing the JAR files unless the application has
been updated and the user requests the new
version.

By default, Java Web Start applications
run in a secure environment similar to the
Java applet sandbox, but there are JNLP APIs
for use by applications that need to access
the local clipboard or disk. Applications that
are implemented by signed JAR files can run
in an unrestricted environment (once the
user approves).

It is a mystery to me why Java Web Start
has not gained more traction with the devel-
oper community. Java is a powerful, easy
language for creating full-featured applica-
tions that are highly portable and Java Web
Start is an easy to use tool for deploying
such applications.

So, no excuses for not having Requirement
1 fulfilled.

What about Requirement 2? You'd have
to be dead or deaf to not be aware of all
the work that’s been done over the past few
years in the area popularly called “Web ser-
vices” or “service-oriented architectures.”
The XML-based technologies of UDDI,
WSDL, and SOAP have made possible a
sort of uber-RPC for network clients where
RPC servers with various functionalities
can be discovered and those functionalities
accessed. While in my opinion the reality
in this arena has not matched the hype,
there is no doubt that the potential is there.
Google has WSDL and SOAP-based APIs
available as a beta (so it is somewhat disap-
pointing that their desktop search tool is
based on HTML pages rather than a thick
client).

The big obstacle here is the standard-
ization of APIs for given functionalities.
UDDI and WSDL describe functionality

and how to access it, but if two different
travel vendors (for instance) use different
models for their Web services, it is a lot of
work for the client developer to account
for the differences in each and every pro-
vider they want to access. These issues are
being addressed, but how quickly indus-
tries will define and adopt standard inter-
faces is unknown.

So, it would seem that Requirement 2 is
partially fulfilled with more promise for the
future. Incidentally, for an interesting report
on combining Java Web Start and Web ser-
vice technologies, see Allan Poda’s devx.com
paper entitled “Leverage JNLP and SOAP
for Java Thick-client Development” (www.
devx.com/Java/Article/22537), where he
describes his experiments migrating a previ-
ous Web-based interface to a Java thick-cli-
ent interface.

Requirement 3 (for some sort of HTML
rendering capability within the thick client)
is, as they say, “a simple matter of software.”
There are commercial products available,
such as ICEBrowser and ICEReader from
ICESOFT. There is also a number of freely
available implementation including the
barebones Swing HTMLEditorKit built into
the Java runtime. Capabilities of these com-
ponents obviously vary. You can find a good
rundown of several freely licensable imple-
mentations in the article “Java Sketchbook:
The HTML Renderer Shootout, Part 1” at
http://today.java.net/pub/a/
today/2004/05/24/html-ptl.html.

We haven'’t touched on requirements for
security. Obviously this is vital, particularly
for apps that are to be delivered over the
greater Internet. Component code-sign-
ing techniques provide some measure of
safety for downloading and running code,
but users need to be educated to make
good decisions when faced with the dialog
that asks “Do you want to install and run:
Bizmumble Signed and distributed by: So
and So corporation?”

A full discussion of the security require-
ments and infrastructure for Web services
would take an entire book (or two) of its
own. The architects of Web services tech-
nologies understand the importance of
security, and so it has not been neglected
in the design and implementation of the
technologies that make up Web services.
Understanding the implications and neces-
sities for a truly secure Internet application
might be daunting, but not impossible.

If you want to stick with a pure browser-

based solution, AJAX is a clever conglom-
eration of existing technologies that while
not perfect, smoothes over many of the

UI bumps. While the technology has been
around for several years, it is getting new
attention due to its use in several Google
Web applications including Gmail, Google
Maps, and Google Suggestions. A complete
description is beyond the scope of this
article, but essentially it is sophisticated
JavaScript programming that takes advan-
tage of XMLHttpRequest objects that make
asynchronous server requests and update
user interface components based on the
results of these asynchronous queries. It
eliminates the need to refresh the entire
page simply to update one form element.
For more info, try Googling “ajax Web inter-
face” or see Jesse James Garret’s excellent
overview at http://adaptivepath.com/publi-
cations/essays/archives/000385.php.

So, from the examples presented, it
is clear that the technologies required to
replace a clunky HTML-based Web applica-
tion with an application having a more full-
featured user interface exist today. There
may be other options in addition to the
solution technology examples I provided. I
believe that the goal of Microsoft’s .NET is
to realize a sort of “programmable Web” that
would include thick client applications.

I grant that not all of these pieces that
enable networked application interfaces
superior to those of browser-based applica-
tions are fully formed and developed. But
the groundwork is being laid. I hope that
unlike the relatively weak adoption of Java
Web Start, that the story for Web services
and thick clients is a different one. Users
deserve modern user interfaces for the
programs they rely on, not forms-based
tedium more appropriate for the days of
block terminals. Developers and service
providers need to start thinking outside the
browser box and consider the benefits of
thick network clients that use Web services,
or at least think about enriching the user
experience via innovative technologies like
Ajax. They could get a much-needed boost
in that direction if suppliers of the support-
ing infrastructure, like BEA, would move to
provide support for these technologies in
their development tools and product para-
digms. In this way, everyone wins: users get
more usable applications, developers get the
credit, and tool vendors create pull for the
new versions of their products by including
innovative new features. #
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TOPRICS, AND CONNECTION FACTORIES

his article is the first of a two-part series on JMS

clustering. Part 1 will discuss the fundamental

aspects of clustering JMS resources such as
queues, topics, and connection factories, and illustrate
the steps to go through to configure a clustered destina-
tion in a WebLogic cluster. Part 2 will discuss JMS clus-
tering in the context of several design and configuration
strategies that demonstrate how to create efficient and
optimized JMS architectures.

WebLogic v7.0 introduced JMS clustering. This
article will discuss the fundamental aspects of JMS
clustering in WebLogic 8.1 (SP3).

Clustering JMS Resources

Scalability, high availability, and fault tolerance
are required of mission-critical systems. The stan-
dards that have been memorialized in J2EE provide
the framework needed to build the robust architec-
ture that meets those requirements. JMS provides

enterprise systems with a foundation for messaging.
JMS systems that demand near-zero downtime, such

as those in financial houses, must provide the high
availability and failover for JMS resources to meet
stringent service-level agreements. So it’s vital to
use a JMS implementation that lets JMS resources,
such as queues, topics, and connection factories, be
clustered and highly available while load-balancing
message traffic among distributed JMS destinations.

WebLogic’s JMS is a complete messaging imple-
mentation that supports JMS standards. It also pro-
vides services so that clustered JMS configurations
can load-balance messages and offer high avail-
ability for all kinds of JMS resources. In a WebLogic
cluster, ordinary queues and topics can be config-
ured as distributed destinations that consist of many
physical destinations dispersed among physical
machines, creating a highly available messaging
layer. Connection factories can also be distributed.
It lets WebLogic load-balance connection requests
from JMS clients and transparently directs message
traffic to the desired destination, or redirects mes-
sages in the event of destination failure.

Distributed Destinations

A distributed destination represents a group
of physical queues, or topics, whose members are
hosted by JMS servers in a WebLogic cluster. The
distributed destination is bound to a logical JNDI
name in the cluster-wide JNDI tree. WebLogic will
load-balance messages among the members of a
distributed destination and, if a destination member
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% fails, messages will be transparently redirected to other members in
the distributed destination. From the point-of-view of a JMS client,
a distributed destination appears as an ordinary destination, which
means that an existing JMS application configured with ordinary
destinations can change its configuration to distributed destinations
without impacting JMS clients or application code.

Distributed Queues

A distributed queue represents a group of physical queues. If a
QueueSender is created using the JNDI name of a distributed queue,
any message sent from that QueueSender is delivered to only one
physical queue destination. A decision is made every time a message
is sent determining which member will get the message. This deci-
sion is based on a load-balancing algorithm provided by WebLogic.
The default load-balancing scheme is a Round Robin, but you can
use a Random load-balancing scheme to distribute messages to des-
tination members at random.

When a QueueReceiver is created using a distributed queue
name, it will connect to a physical queue member and, unlike
a QueueSender, remain pinned to that destination until the
QueueReceiver loses connection.

Figure 1 illustrates how JMS clients interact with a distributed
queue in a WebLogic cluster. In the diagram, the distributed queue
(DQ) has two physical queue members MQ1 and MQ2 residing on
server instances 1 and 2, respectively. The queue receiver (QR) gets
messages from MQ1 and will remained pinned to MQ1 until the
connection is closed. The queue sender (QR) sends messages to the
distributed queue DQ. Only one physical queue member gets the
messages sent to a distributed queue and, as the illustration shows,

FIGURE 1
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the first message, Messagel, sent by QS is load-balanced and sent
to MQ1. The next message, Message2, is also load-balanced and is
sent to the next queue member in the sequence, MQ2. The illustra-
tion uses a Round Robin load-balancing policy, which picks server
instances in an ordered sequence.

When a message is sent to a distributed queue member with no
consumers, the message will remain in that queue until a consumer
is available, and, if the queue member fails, all messages pending in
that queue will be unavailable until the queue member is available
again. Configuring a Forward Delay on each member in the distrib-
uted queue can prevent this situation. This option automatically
forwards messages from a queue member with no active consumers
to queue members with active consumers. By default, the Forward
Delay is disabled. We'll discuss how to configure this destination
parameter below.

If a physical queue member fails, all consumers connected to
it are notified by a JMSException and effectively lose their con-
nection to the queue. For synchronous consumers, the exception
is returned directly to the client. For asynchronous consumers
whose queue session is configured with an ExceptionListener,

a ConsumerClosedException is sent. In either case — assuming
the failure was isolated to the physical queue member - the JMS
connection and session remain valid. The client application just
closes the queue receiver and recreates it using the same JMS
session.

Distributed Topics

A distributed topic represents a group of physical topics. JMS cli-
ent applications can create topic message producers and consumers
using a distributed topic name. Your application doesn’t know how
many physical destination members the distributed topic has, which
eliminates any special programming considerations when using this
kind of clustered JMS resource.

When the TopicPublisher created with a distributed topic name
publishes a message, the message is automatically sent to all mem-
bers of the distributed topic so all subscribers get the message.
Messages are forwarded to all topic member destinations even if a
TopicPublisher is created using the JNDI name of a physical topic
destination and not the distributed topic JNDI name.

Non-persistent messages published to a distributed topic are sent
only to the topic destinations that are available. If your application
uses persistent messages, then it’s a good idea to configure each
topic member destination with a persistent store. WebLogic gives
preference to topic destinations configured with persistent stores
when publishing a persistent message on a distributed topic to avoid
lost messages. If any topic members are unavailable when a persis-
tent message is published, the message will be stored on the topic
members with persistent stores and forwarded to the remaining
topic members as they become available.

A TopicSubscriber created with a distributed topic name
is pinned to a physical topic member of the distributed topic.
Connection is maintained until the destination topic member fails. If
and when that happens, the topic subscriber is sent a JMSException
the same as when a destination queue member fails. If a topic des-
tination member with active subscribers fails, then any persistent
messages published to the distributed topic after the failure won't be
delivered to the disconnected subscribers until the topic destination
member can get messages again. In contrast, a subscriber that lost
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connection with a distributed topic member never gets a non-per-
sistent message.

Figure 2 illustrates how JMS clients interact with a distributed
topic in a WebLogic cluster. The distributed topic (DT) in the dia-
gram consists of two physical topic members T1 and T2 residing on
server instances 1 and 2, respectively. A topic subscriber (TS) gets
messages from T1 and remains pinned to this topic member until
the connection is closed or lost. A topic publisher (TP) sends mes-
sages to the distributed topic (DT). All physical topic members get
the messages sent to the distributed topic. As the illustration shows,
TP publishes Messagel to the distributed topic DT, which sends it to
topic members T1 and T2. The next message Message?2 is also sent to
both topic members.

Clustering Connection Factories

Connection factories can also leverage the capabilities of JMS
clustering to provide load balancing, high availability, and failover
for JMS clients.

A connection factory can be targeted to a cluster, or targeted to
individual WebLogic instances in a cluster, whether or not those
WebLogic instances host a JMS server. From an architectural per-
spective, you need to consider the physical location of the JMS cli-
ents in your application and the destinations they will access before
you decide where to target your connection factories.

For example, if an external client uses a connection factory targeted
to multiple WebLogic instances in a cluster, the decision of which
connection factory to use as well as which JMS server will host the
JMS connection is load-balanced.

The connection routing might be inefficient if the new JMS con-
nection and the local JMS server are on the same physical machine.
To avoid unnecessary connection routing, make sure the Server
Affinity parameter for each connection factory in your JMS appli-
cation is enabled. You can change this setting from the WebLogic
Administration console by navigating to the “Services/JMS/Connection
Factories” node. Select the connection factory from the list, and scroll
to the bottom of the General tab to find the Server Affinity parameter.

In contrast, an internal JMS client trying to locate a connection
factory and create a JMS connection won't incur a wasteful remote
connection if the connection factory is physically located on the
same WebLogic instance as the JMS server that hosts the desired
destination. The default load-balancing policy used by the con-
nection factory for internal JMS clients is circumvented because
WebLogic gives preference to collocated connection factories and
JMS servers to avoid creating remote connections.

The details of configuring and targeting connection factories in
the context of different JMS application scenarios will be discussed
in part two of this article.

Configuring a Distributed Destination

To configure a distributed queue or topic, open the WebLogic
Administration console and navigate to the “Services/JMS/
Distributed Destinations” node (Figure 3).

Now you can create a Distributed Topic or a Distributed Queue.
In this example we’ll create a distributed queue. To continue, click
Configure a new Distributed Queue. Figure 4 displays the configura-
tion parameters for creating a distributed queue.
Name: The unique logical identifier for the distributed queue desti-
nation.
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JNDI Name: The lookup alias for cluster-wide JNDI.

Load Balancing Policy: The algorithm used to determine the distri-
bution of messages among the distributed destination members.
Forward Delay: Only for distributed queues. It defines the amount
of time a distributed queue member with no consumers will wait
before forwarding its pending messages to other queue members
with active consumers.

Once you create the distributed queue click the Thresholds and
Quotas tab. The parameters on this screen are well documented so
we'll skip the point of each setting, but in general the parameters let
you configure the maximum message quotas, message thresholds,
maximum message size, and bytes message paging. These settings
apply globally to all physical members belonging to the distributed
destination.

At this point, you're ready to add physical queue members to
the distributed queue. If your WebLogic domain has queue destina-
tions that you want to designate as members of your newly created
distributed queue, click the Members tab (Figure 5), then click
Configure a new Distributed Queue Member.

On the next screen, enter the configuration parameters of the
physical queue member (Figure 6).

/

Name: The unique logical identifier for the member destination.
JMS Queue/Topic: The list of available queues from which you select
the physical destination of new members of the distributed queue.

Weight: The integer that controls
the message load balancing for
the Round Robin algorithm. The
weights are relative to the other
queue member destinations

Select the JMS servers where members wil be created

ElJMSServer (on MS1) EJMSSenver2 (on MS2)

Select the JMS servers for hosting

in the same distributed queue; SIS
destination members

Back | Neat|
a higher value designates the L

members that get more messag-

es than those with a lower setting.

Click the Create button to create the new distributed queue
member. You can repeat this procedure for adding other members to
the distributed queue.

WebLogic provides a convenient feature to create physical
queues or topics automatically and assign them to a distributed des-
tination.

To use this feature, click the Auto Deploy tab (Figure 7) and then
click Create members on the selected Servers (and JMS Servers).

On the next screen you have the option of choosing the WebLogic
instances directly, or the WebLogic cluster, to serve as the targets for
the distributed destination.

If you want to target a WebLogic instance directly:
Select (none), then click Next (Figure 8)
Select the WebLogic instance on which to create destination mem-
bers, then click Next (Figure 9)
Select the JMS servers on which to deploy the destinations members,
then click Next (Figure 10)

If you want to target to a WebLogic cluster:
Select the cluster name, then click Next (Figure 8)
Select the WebLogic instances on which to create destination mem-
bers, then click Next (Figure 11)
Select the JMS servers on which to deploy the destinations members,
then click Next (Figure 12)

After applying the configuration changes, WebLogic automati-
cally creates member destinations on the JMS servers selected. Click
the Members tab to see the list of newly generated member destina-
tions (Figure 13).
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Conclusion

At this point you should understand the basic features of JMS
clustering and the kinds of distributed resources it provides. The
next article will discuss JMS application design strategies for internal
producers/consumers, external-only producers, highly distributed
and load-balanced JMS applications, and the best practices and
guidelines to follow when using JMS clustering. #
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cripting languages have recently garnered a

bit of attention. With the arrival of Groovy and

Jython, writing scripts merged with Java is
more natural than Ant. Using XML fo call Java meth-
ods has always been forced, mostly because it's hard
to express flow, conditional expressions, and custom
Java code in a markup language (although things have
improved a lot since Ant 1.5).

Why a scripting language? Well, if I have a com-
pletely blown IDE for Java programming, using
Jython or Groovy can look backwards. You can code
in fewer lines (though not much less), but I want
the imports written automatically. I want compiler
warnings while coding and I need refactorings. Plug-
ins for these languages are still outside of Java IDE’s
capabilities.

But there are times where you just don’t have a
full IDE configured. Think about jobs that should be
automated to be agile, or about server administra-
tors. These people don't have anything like Eclipse,
and their work can’t be done in advance. You can’t
code for system administration. This is where tools
like WLST come in and make the world a better
place.

WLST (WebLogic Scripting Tool) is a Jython mod-

] G-ongl"o-l(li n

VAT
'.;\é\lebL |

0gIC
ChRVCRSt

WIESH

ule that helps write scripts to administer and modify
a server installation remotely. It comes in two flavors:
offline, which can configure a server instance that
doesn't exist yet, and online, which needs a WebLogic
server to connect to. Both versions are in beta and
are poorly documented, but they promise to improve
and will be in some future WebLogic release.

We're going to focus on the online version here,
because its functionalities are more complete than
the offline version.

Automating Server Configuration:

Let’s start by getting rid of that nasty WebLogic
server configuration. Your typical development team
replicates the same config in several hosts, changing
only a couple of parameters such as the I, host-
name, and TCP port. In a relatively typical project,
the process must be executed for each developer’s
PC, integration test host, and production. Ant tasks
resolve great in this context, but it's not prepared to
handle things like custom JMX beans.

We're going to create and launch the server, con-
figure it, and do a shutdown, using a mixture of ant
and WLST. First, let’s create the server in Listing 1.
For simplicity’s sake, we're going to use the ant task
here because combining WLST offline and online
would mess things up.

I check the properties because when you deploy
on more than one brand of app server it’s easy to use
the wrong build.properties file (see Listing 2).

We have just removed the whole domain directory,
created a new clean one, and left the server running,
so now in Listing 3 we can connect and configure it.
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The server stop is necessary because some setting changes, i.e.,
security authenticators, need a graceful shutdown to be stored on
disk. Omitting this step would kill the server in a hard way at the end
of the ant script

Note: the WLST task is forked, and so, if WLST finds an error in
your script, ant still will say “build successful,” something that might
confuse the person launching the script.

Let’s split the WLST script into two parts to reuse as much of it as
possible for administration tasks later. I have used the great exam-
ples enclosed with the WLST bundle and the output of the saveDo-
main() command as starting points. The saveDomain() generated
script isn't very polished, but it serves to indicate the tool’s possibili-
ties (see Listing 4).

The loadProperties task converts all the entries in the administra-
tion.properties file to Jython variables. We've used the first methods
of a Jython class to administrate the WebLogic server instance. It can
easily be extended to create and remove DataSources, a JMS envi-
ronment, and even security realms.

MBean Methods

What you have seen is a way of creating and configuring MBeans
(there’s another way that will be explained in the next section). The
downside is that you have to know the attributes and methods sup-
ported, and WLST doesn't document them. How can I guess which
methods are available?

Well, the first way that comes to mind is going to the config.xml file
or the web console and assume the attribute names hasn’t changed.
If we have a decent IDE we also can open the MBean interface class
and see what’s in there (it’s the same as the MBean name, ending with
‘MBean’). It won't show you code, but you can check which methods
are available.

I prefer connecting to http://e-docs.bea.com/wls/docs81/
javadocs/index.html and checking the contents of the package
weblogic.management.configuration. For example, if we go to the
ServerMBean class, we can see two interesting and not particularly
well-known methods isJDBCLoggingEnabled() and set/DBCLoggin-
gEnabled(). We can check them by opening the wlst interactive shell
as laid out below:

wls:/mydomain/config> server=home.getAdminMBean(‘myserver’, ‘Server’)
wls:/mydomain/config> server.setJDBCLoggingEnabled(1)
wls:/mydomain/config> server.isJDBCLoggingEnabled()

1

(‘home’ is a variable of type AdminMbeanHomelImpl and can be
studied as any other MBean; the only problem is that there’s no java-
doc available since it’s an internal class).

If these last three commands aren't easily understood, don’t
worry. The shell will be covered in the next section.

Command Line System Administration

A system administrator can also administer the WebLogic server
instance manually by using the interactive shell. The advantage here
is you don’t have to know a priori the MBean interfaces when trying
to modify the system config. For this part, you have to include web-
logic.jar, jython.jar, and wist.jar in the classpath and start the main
class weblogic. WLST, which is the interactive console.

Keep it mind that this is Jython. Quotes and double quotes are

used for string delimitation; instantiation doesn't need a new opera-
tor (as a matter of fact it’s a syntax error); semicolons aren’t required
because each line ends with a carriage return; and variables don’t
have to be declared (a la Unix shell scripts). If that’s not enough for
you, please refer to the Python and WLST docs.

We need to start connecting to a WebLogic server instance. We
can choose to use the AdminTool script developed before, or con-
nect manually:

execfile(‘AdminTool.py’)
admin. connect ()

or
connect(‘weblogic’, ‘weblogic’, «t3://localhost:7001)

Connecting to weblogic server instance running at t3://127.0.0.1:7001 as
username weblogic ...

Successfully connected to Admin Server ‘myserver’ that belongs
to domain ‘mydomain’ is system output and should be formatted as
code.

Now we can start playing with it. With WLST, the JMX tree can be
traversed as a Unix filesystem, where the JMX MBeans are directories
and its attributes are files. Keep in mind the Python syntax all the way
through, and remember that WLST still doesn’t recognize wildcards.
That'’s the reason why we're going to omit most of the Is() output (see
Listing 5).

We could have also gotten that far on a single cd(‘/JDBCConnec-
tionPools/MyPool’) command. WLST always remembers the cmo
(Current Managed Object), the MBean corresponding to the current
‘folder’ we're browsing. So, these commands are equivalent from the
practical point-of-view:

wls:/mydomain/config/JDBCConnectionPools/MyPool> cmo

[Caching Stub]Proxy for mydomain:Name=MyPool,Type=JDBCConnectionPool
wls:/mydomain/config/JDBCConnectionPools/MyPool> pwd()
*/JDBCConnectionPools/MyPool’

Now, let’s change a couple of random properties (see Listing 6).
Remember that Python doesn’t have boolean attributes. The server
can return true and false (since it runs Java), but you can't assign
those values. Don’t worry, though; if you check it through the
WebLogic console, your boolean value of 1 has been interpreted cor-
rectly by the server.

You could have gotten the same result using the equivalent
techniques shown in the section above about “Automating Server
Configuration.” I find this way easier for systems administrators,
and the first way for developers preparing scripts. It just fits better
in each different kind of toolset: system administrators are more
used to Unix shells, and developers feel more comfortable with the
“smell” of Java.

Managing the Server Configuration
Example: A Real Case

It's common to need to peep inside those nasty JDBC calls. One
sometimes really wants to be able to see the conversation between
the WebLogic server and the database, and why in hell the query
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returns 0 rows, or profile performance, okay. Logging the JDBC calls
(not just the SQL, please, but the parameters too) with a hot-plug
capability should be nice. Wanna give it a try?

First, let's download the p6spy JDBC driver. It is a JDBC wrapper
that will log anything that goes through it. To configure it, put the
p6spy.jar and the directory containing the p6spy.properties in the
server classpath (don't forget the directory, or WebLogic will com-
plain as if the JAR file were not present). Tune the p6spy.properties to
your needs.

What we want to achieve is the creation of two Connection Pools,
one directly with Oracle JDBC driver and the other through p6spy.
Then, we will change the datasource to point to the p6spy data-
source without restarting the server (if we believe the Web console
interface, this change does not need a reboot).

We will start by executing the administration script developed
earlier:

wls:/(offline)> execfile(‘AdminTool.py’)

Connecting to weblogic server instance running at t3://127.0.0.1:7001 as
username weblogic ...

Successfully connected to Admin Server ‘myserver’ that belongs
to domain ‘mydomain’. It also is system output and should be for-
matted accordingly.

We can create the Connection Pool now.

wls:/mydomain/config> admin.createPool (“P6SPY Connection Pool”, “com.
pbspy.engine.spy.P6SpyDriver”)

JDBCConnectionPool with name ‘P6SPY Connection Pool’ has been created
successfully.

In the WebLogic console we can see the following (well, the
WebLogic log line will only appear if you have the ‘debug to console’

option activated):

<28-feh-2005 20H18" GMT> <Info> <JDBC> <BEA-001132> <Initialized state-

ment cache of size “10” for co

nnection in pool “P6SPY Connection Pool”.>
1109621928226|0|1|statement |SELECT 1 FROM DUAL|SELECT 1 FROM DUAL
110962192824210|1|statement |SELECT 1 FROM DUAL|SELECT 1 FROM DUAL

which shows the connection pool initializing and new connections
test. We'll suppose that the dataSource doesn't exist yet. If we were
clean, we would have foreseen it and created the method in our
AdminTool class, but we can still do it via the interactive shell in
Listing 7.

We have started directing the datasource to the P6SPY connec-
tion pool, so you can check your application and see that it really
logs JDBC statements; try it with a test case. Now, there are two ways
to disable the logging. Since we have the datasource in a Jython vari-
able, we can do it the Java’ way:

datasource.setPoolName (MY_POOL_NAME)
or, the ‘system administrator’ way shown in Listing 8.

Conclusion

WLST is an awesome tool capable of boosting your application
server configuration and remote maintenance. It still lacks a find/locate
option (for the not uncommon case where one needs to find a configu-
ration option and can't recall its location) with wildcard support. But
when it finally gets bundled with WebLogic 9 it’s sure to be useful.

Resources

o The p6spy open source driver: Www.p6spy.com/

¢ Download WLST online: http://dev2dev.bea.com/codelibrary/
code/wlst.jsp

e Download WLST offline: http://dev2dev.bea.com/codelibrary/
code/wlst offline.jsp

o Strategies for WebLogic domain configuration: www.sys-con.
com/story/?storyid=47096&DE=1

e Martin Fowler on scripting languages for complex tasks not easily
achieved with XML: http://martinfowler.com/bliki/BuildLan-
guage.html &

Listing 1

build.properties:
server=weblogic
weblogic.server.name=myserver
weblogic.domain.name=mydomain
weblogic.admin.username=weblogic
weblogic.admin.password=weblogic

weblogic.home=C:/bea
weblogic.lib.dir=${weblogic.home}/weblogic8l/server/1ib
weblogic.mbeantypes.dir=${weblogic.lib.dir}/mbeantypes
server.project.root.dir=${weblogic.home}/user_projects/domains/\
${weblogic.domain.name}
server.deploy.dir=§{server.project.root.dir}/applications

[oea]

<path id="weblogic.classpath”>
<fileset dir="${weblogic.lib.dir}">
<include name="weblogic.jar"/>
</fileset>
</path>

<target name="check-properties”>
<condition property="wlproperties.ok”>
<and>
<isset property="weblogic.server.name”/>
<isset property="weblogic.domain.name”/>
<isset property="weblogic.admin.username”/>
<isset property="weblogic.admin.password”/>

Listing 2 </and>
build.xml: </condition>
<fail unless="wlproperties.ok”>
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Weblogic properties are missing. Double check build.properties
</fail>

<fail>
<condition>
<not><available file=»§{weblogic.lib.dir}/weblogic.jar»/></
not>
</condition>
Missing file ${weblogic.lib.dir}/weblogic.jar
</fail>
</target>

<target name="create-server” depends="check-properties”>

<taskdef name="wlserver” classname="weblogic.ant.taskdefs
management.WLServer”
classpathref="weblogic.classpath”

/>

<echo>Creating server ${weblogic.server.name} at ${server.project
root.dir}</echo>
<delete dir="${server.project.root.dir}
quiet="true”/>
<mkdir dir="${server.project.root.dir}” />
<wlserver
dir="${server.project.root.dir}”
domainName="${weblogic.domain.name}”
serverName="${weblogic.server.name}”
host="${host.ip}"
port="${rmi.port}”
generateConfig=rtrue»
productionModeEnabled=»false»
weblogicHome=»${weblogic.home}/weblogic8l»
username=»${weblogic.admin.username}»
password=»${weblogic.admin.password}»
action=»start»
>
<classpath refid=pweblogic.classpath»/>
</wlserver>

»

includeemptydirs="true”

Listing 3
<java classname="weblogic.WLST” fork="true” failOnError="true”
dir="scripts/wlst”>
<classpath refid="weblogic.classpath”/>
<classpath>
<fileset dir="1ib/wlst”>
<include name="*.jar"/>
</fileset>
</classpath>
<arg line="createAll.py” />
</java>

<wlserver
host="${host.ip}"
port="${rmi.port}”
username="${weblogic.admin.username}”

password="${weblogic.admin.password}”
action="shutdown”
/>

</target>

Listing 4
createAll.py:
execfile(“AdminTool.py”)
admin. configureServer ()
admin.createXaPool()

AdminTool.py:
from javax.management import InstanceNotFoundException

# Python 2.4 will include booleans, but until then this is required
true = 1
false = 0

class AdminTool:

def _init_ (self):
loadProperties(“administration.properties”)

# Connects with a weblogic instance

def connect(self):
connect (username, password, “t3://” + host + + port)
self.myServer = getTarget(“/Server/” + serverName)

“.on

# Server attributes that cannot be generated via ant
def configureServer(self):
# Activates console DEBUG mode - I really like that
self.myServer.setStdoutSeveritylLevel(64)
print “Configured server “ + self.myServer.getName()

# Creates a JDBC pool:

def createPool(self, poolName, driverName):
pool = create(poolName, “JDBCConnectionPool”)
pool.setDriverName(driverName)
pool.setURL (dbURL)
pool.setPassword(dbPassword)
pool.setProperties(makePropertiesObject(“user=
pool.setRemoveInfectedConnectionsEnabled(false)
pool.setTestConnectionsOnCreate(true)
pool.setTestTableName(“SQL SELECT 1 FROM DUAL”)
# setTestFrecuencySeconds is not soported by WLST objects
# so here is a workaround
cd(‘/JDBCConnectionPool/’ + poolName)
set(‘TestFrequencySeconds’, 300)
cd(*/")
pool.addTarget (self.myServer)

+ dbUsername))

def createXaPool(self):
self.createPool (MY _POOL_NAME, ‘oracle.jdbc.xa.client.
OracleXADataSource’)
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# Removes an element if it exists
def removelfExists(self, name, type):
try:
mbean = home.getAdminMBean(name, type)
home .deleteMBean(mbean)
print ‘Removed the * + type +
except InstanceNotFoundException, e:
print “Cannot remove “ + name + “,type=" + type + “ because
it does not exist”

[

+ name

def removeXaPool(self):
self.removeIfExists(MY_POOL_NAME, “JDBCConnectionPool”)

# The JDBC Connection Pool name
MY_POOL_NAME="MyPool’

# the instance we are going to use
admin = AdminTool()
admin.connect()

administration.properties:
host=127.0.0.1

port=7001
username=weblogic
password=weblogic

dbURL=jdbc:oracle:thin:@dbhost:1521:DATABASE
dbUsername=foo
dbPassword=bar

Listing 5
wls:/mydomain/config> 1s()
fooo]

drw-  JDBCConnectionPools
drw-  JDBCDataSourceFactories
drw-  JDBCDataSources

drw-  JDBCMultiPools

drw-  JDBCTxDataSources

loasll
wls:/mydomain/config> cd(‘JDBCConnectionPools”)

wls:/mydomain/config/JDBCConnectionPools> 1s()
drw-  MyPool

wls:/mydomain/config/JDBCConnectionPools> cd( ‘MyPool’)

wls:/mydomain/config/JDBCConnectionPools/MyPool> 1s()
[

-rw-  TestConnectionsOnCreate true
-rw-  TestConnectionsOnRelease false
-rw-  TestConnectionsOnReserve false
-rw-  TestFrequencySeconds 300

-rw-  TestStatementTimeout -1
-rw-  TestTableName SQL SELECT 1 FROM DUAL

JDBCConnectionPool
jdbc:oracle:

-r-- Type

-rn- URL
thin:@dbhost:1521: DATABASE
[...]

Listing 6

wls:/mydomain/config/JDBCConnectionPools/MyPool> set
(‘TestFrequencySeconds’, 500)

wls:/mydomain/config/JDBCConnectionPools/MyPool> set(‘TestConnectionsOn

Release’, 1)

wls:/mydomain/config/ JDBCConnectionPools/MyPool> 1s()

-rw-  TestConnectionsOnCreate true

-rw- TestConnectionsOnRelease 1

-rw-  TestConnectionsOnReserve false

-rw-  TestFrequencySeconds 500

-rw-  TestStatementTimeout -1

-rw-  TestTableName SQL SELECT 1 FROM DUAL
-r-- Type JDBCConnectionPool
-rw- URL jdbc:oracle:

thin:@dbhost:1521:DATABASE
fooo]
wls:/mydomain/config/JDBCConnectionPools/MyPool> get(‘TestConnectionsOn
Release’)
1

Listing 7

wls:/mydomain/config> datasource=create(‘MyDS’, ‘JDBCTxDataSource’)
JDBCTxDataSource with name ‘MyDS’ has been created successfully.
wls:/mydomain/config> datasource.setJNDIName (“MyDS”)
wls:/mydomain/config> datasource.setPoolName(“P6SPY Connection Pool”)
wls:/mydomain/config> datasource.setEnableTwoPhaseCommit(true)
wls:/mydomain/config> datasource.addTarget (admin.myServer)

1

Listing 8

wls:/mydomain/config> cd (‘JDBCTxDataSources”)

wls:/mydomain/config/JDBCTxDataSources> 1s()
drw- MyDS

wls:/mydomain/config/JDBCTxDataSources> cd(‘MyDS")

wls:/mydomain/config/JDBCTxDataSources/MyDS> 1s()

[ooo]

-rw- PoolName

[oea]

wls:/mydomain/config/JDBCTxDataSources/MyDS> set(‘PoolName’, MY_POOL_
NAME)

MyPool
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EA's name is synonymous with the application

server. Most applications running on Unix in

North America run on BEA's WebLogic server,
particularly financial apps. The current stable WebLogic
8.1 version does a lot more than earlier versions. Migrat-
ing to new versions is always challenging and risky, but
is done for efficiency and new capabilities, and to stay
current with a vendor’s products and support.

Most applications developed on the WebLogic 6.1
used JDK 1.3 or earlier. A move from WebLogic 6.1 to
8.1 means making our applications compatible with
JDK 1.4.1 or higher since WebLogic 8.1 shipped with
JDK 1.4. Most of the common migration hazards are
discussed at bea.com. I am going to share few per-
sonal observations.

These will be our discussion points.

e 6.1to 8.1 migration, the current application sce-
nario

e Common upgrade issues

¢ Getter and setter methods

¢ Serializable objects

e WL cache

¢ Tweak JVM memory usage

e Page directive with language attributes

* Java.net.SocketException: Too many open files

e Miscellaneous issues

6.1to0 8.1 Migration - The Current
Application Scenario
Our application will be migrated to WebLogic 8.1.
The current environment is:
Operating System: Solaris 5.8 P4
WebLogic Server 8.1P2
Java Release 1.4.2_06
Actuate 7.1SP6
Popular RDBMS and it has no impact on migration
Struts1.1 Framework
Model IT Web Architecture

Common Upgrade Issues
Common issues in migrating from WebLogic 6.1

to 8.1 like class path, system path, environmental
variables, data sources, deployment, JSP parsing,
security, server configuration, and XML parsing are
discussed in length at www.bea.com.

For example, take XML parsing. Unlike WebLogic
6.1 and earlier, WebLogic 8.1 doesn't tolerate encoding
errors. So modify encoding from Unicode to utf-16.

Also there are no more JSP recompilations so the
following lines have to be removed from the web.xml.

<servlet>
<servlet-name>JSPClassServlet</servlet-name>
<servlet-class>Weblogic.servlet.JSPClassServlet</
servlet-class>
</servlet>

<servlet-mapping>
<servlet-name>JSPClassServlet</serviet-name>
<url-pattern>*.JSP</url-pattern>
</servlet-mapping>

Getter and Setter Methods

Applications running under WebLogic 8.1 use
JDK 1.4 or later. So when we migrate from WebLogic
6.1 to 8.1, we are obviously moving to JDK 1.4.1 or
later. The later versions of JDK adhere to stricter Java
specifications, which means that any improper code
that may have worked well under earlier JDKs can
cause errors in the JDK 1.4.1 and later.

For example, there was an error in using tag
library uri="/WEB-INF/tlds/taglib.tld’ prefix="j2ee’:
There is no setter method for property ‘Ttems’ for
Tag class ‘com.sun.j2ee.apps.application.taglib.list.
SearchListTag’ probably occurred because of an error
in /template.JSP line 8: <%@ taglib uri="/WEB-INF/
tlds/taglib.tld” prefix="j2ee” %>

This failure occurs in JSPs and beans that are sub-
ject to the Introspector API. One good example is get-
ter and setter methods. If the setter is an integer, the
getter must be an integer too, and can't be a string.

Serializable Objects

To support the replication of an Http session
in memory, all object data have to be serializable.
Otherwise session replication would fail. When
debugging is enabled, WebLogic outputs a warning
message indicating that the session hasn't replicated:

“Failed to replicate non-serializahle object”
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If this happens, find the page throwing the
error and make sure that all the data put in
the session is serializable. Every object stored
in the session has to implement a serializable
interface for replication to happen.

WL Cache

The cache always has to be removed
from each node for WebLogic to pick up
any revised code using scripts. (Normally
there are multiple nodes in a production
environment for contingency, fault toler-
ance, and load balancing.) The WebLogic
8.1 server cache tag has attributes such as
timeout, scope, key, async, name, size, and
flush. When flush is set to true, the cache is
flushed. A simple cache tag is shown below:

<wl:cache>

<!--the content between these tags will only be
refreshed on server restart-->

</wl:cache>

Using a cache tag forces the cached values
to be erased every time fresh values are calcu-
lated. The cache must be named with the name
attribute. The size attribute will flush all values;
the key attribute will flush specific values.
WebLogic 8.1 has two versions of cache and this
gives us the option of using the soft references
for caching to avoid excessive use of the system
memory. However, we can't use soft references
when WebLogic is running in the Hotspot VM.

Tweak JVM Memory Usage

If the new environment has a JVM with
a limited heap size then the files will have
to be refactored. If we try to incorporate lots
of content on a JSP page, it will have JVM
memory problems. We all know that the
JSP gets compiled into a servlet as a single
method. If there are more tags, then the
servlet method will be too big for the JVM
to understand. In that case, the user will see
an error saying, “Illegal target of jump or
branch.” It means that the JSP has exceeded
the size and has to refactor them.

One solution is to increase the JVM’s heap
size to a higher value if more memory is
required to run the files. Increasing the heap
size can reduce delay and add stability. So, on
the JVM options line in the binTogether.bat file,
change -Xms64m to —-Xms256m (or higher).

Another solution is to break a big page
into many smaller pages and bring them
together at runtime using include. Using
<%@include> won't work because that’s a
compile-time include.

Still another approach is to look for
places to save the tags. For example, the tag
<html:option>, which was extended to let
the text display. You can replace this:

<Html:option ...
html:option>

><bean:message key="foo"/></

with this:

<html:option ... key="foo0"/>

The more cases of this type there are
the better the situation. Besides the <html:
option> tag, some other struts tags are
shortcuts to including the text. You might
also consider replacing <html:option>
sequences with <html:options> if you can
build an appropriate collection upfront.

One resolution is to have our own tags.
Changing some frequently used tags by
extending BodyTagSupport to extending
Tag Support and marking them with <body
content>empty</body content> in the .tld file
significantly reduces generated code size. This
may not always be the way out, but it helps.

Whenever the JSP is too big, one must set
the variable com.sun.tools.javac.main.large-
branch to true.

In that case, you have to use JRocket,
which is bundled with WebLogic 8.1. It can
handle memory better than the JDK.

Page Directive with Language
Attribute

In some JSP code, the value for attribute
language is specified multiple times. This
worked in WebLogic 6.1 but in migrating code
to WebLogic 8.1, we can specify the values
only once or else it will throw an JSPException
as required in the J2EE specification.

Java.net.SocketException: Too
Many Open Files

Just after converting to WebLogic 8.1, the
server is going to go down and send the fol-
lowing message. It may not be related to the
migration, but it has to be resolved.

<Critical> <WebLogicServer> <BEA-000204>
<Failed to listen on port 7001, failure count:
1, failing for © seconds, java.net.Socke tExcep-
tion: Too many open files>

An immediate step to take is to increase
the rlim_fd_max to 8192 in /etc/system. But
this can lead to the usage going up to 7000
and may not prove a solution.

The best thing to do is fine-tune the TCP
parameters on the operating system.

Java.lang.OutOfMemoryError

The error is Runtime Exception trying to
execute a procedure using Sybase Pool in
WLS 8.1 SP3. This error occurrs when we use
WebLogic 8.1 SP3. BEA recognized this issue
and it is now fixed in the WebLogic 8.1SP4
(CR196372). For those who would like to use
8.1SP3, BEA is providing a patch by means of a
JAR file.

Miscellaneous

a) Page directive with language attribute
In some JSP code in some files the value
for the attribute language is specified
multiple times. This worked in WebLogic
6.1 but in migrating to WebLogic 8.1, we
have to be sure to specify the values only
once or else it will throw an JSPException
in compliance with the J2EE specification.

b) Deploying the application in Staging Mode
WebLogic 8.1 lets applications be deployed
in multiple modes depending on the situa-
tion. In deploying on a single server the do-
main always use the no_stage mode pattern.

¢) Defining context root
Ours is a standalone application, the snip-
pet below should be added to the web.xml.

<context-root>isoft/iSoft</context-root>

Summary

In all applications, code compliance
with J2EE specification is mandatory
regardless of the application server guide-
lines.
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A Migration Strategy for
\WebLogic Server 5.1 to
WebLogic Server 8.1

8. Import the Certificate-Key pair xe-
non-cert.pem/ xenon-key.pem files
into a KeyStore file using the follow-
ing steps:

a. Copy the xenon-cert.pem into
xenon-cert-chain.pem

b. Append the contents of the
VerisignRSACA root certificate (or
any other root certificate) in Base
64
format to xenon-cert-chain.pem

c. Execute the following command
to create a new Private KeyStore:

java utils.ImportPrivateKey xenon.ks file-
pass xenonAlias keypass xenon-cert-chain.
Pem xenon-key.pem

Check if the KeyStore is valid by
opening it in the KeyTool GUI. The SSL
setup in WebLogic Server 8.1 can be
done using the administration con-
sole.

Summary

WebLogic Server 8.1 SP1 provides a
stableenvironmentforWebapplications
and enterprise archive applications.
The WebLogic Server Administration
Console, WebLogic Workshop, and the
numerous other tools that are part of
WebLogic Server 8.1 provide additional
value when migrating or developing
new applications on WebLogic Server
8.1. The steps mentioned in this article
are some of the crucial tasks that archi-
tects and developers should be aware
of while migrating or developing new
applications on WebLogic Server 8.1.
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e all know that the .NET platform offers

a great set of tools for building robust

Web applications. There are times,
however, when as .NET developers we need to under-
stand how we can integrate the great features of .NET
with other platforms and technologies. We often find our
clients using both .NET and J2EE technologies success-
fully in their architectures.

I faced a situation such as this recently and
I would like to share some of my experiences
with you in this two-part article. Part 1 will dis-
cuss interoperability between ASPNET and BEA
WebLogic 8.1, and how to use XML Schemas to
transfer data between the platforms. Part 2 will dis-
cuss how to properly process SOAP Exceptions, the
uploading and viewing of binary data, and how we
handled page navigation and application workflow.
The source code for this article can be found at
http://sys-con.com/weblogic/sourcec.cfm.

On a recent project, the client decided that they
wanted to use J2EE technology (specifically BEA
WebLogic 8.1) to support their core legacy applica-
tions. The new Web application would let vendors enter
information that would be validated and transferred
directly into the core application database. WebLogic
would provide the business functionality via Web
Services. The client had several applications developed
in C# using Visual Studio.NET and wanted to take
advantage of the productive features in ASPNET to
develop the presentation layer of the application.

There are various technologies we could use so
.NET could communicate with J2EE. The most pop-
ular one is XML Web Services. The main benefits of
Web Services are the industry support, tool support,
and ease of development.

There are also several products such as Ja.NET
(http://ja.net.intrinsyc.com/ja.net/info) or Janeva
(www.borland.com/janeva) that bridge .NET and

J2EE environments to allow binary communica-
tions and share native data types and stateful com-
munication. These products bridge .NET and J2EE
by configuring .NET Remoting to behave like a Java
RMI/Corba client or server. Bridging .NET and J2EE
provides more robust functionality and performs
better than XML Web Services. The big drawbacks
in using a bridging technology are the complexities
of learning and configuring the bridging product
and the cost of licensing it. We decided to use XML
Web Services because the web application didn’t
need stateful communication and speed wasn’t as
high a priority as development time and cost.

The solution was to use ASPNET Web Forms
in the presentation layer communicating with Web
Services hosted on WebLogic, which would provide
the business services and data persistence. The pre-
sentation tier would display, capture, and perform
simple domain validations on the data. The business
tier would apply the business rules and the data
tier would persist data to a SQL Server database.
The ASPNET Web Forms would communicate with
the WebLogic business layer using WebLogic Web
Services.

WebLogic Web Services are built using the
WebLogic Web Services toolkit. It lets you expose a
Java object as a Web Service without additional cod-
ing. WebLogic Web Services support the following
components as the source of a Web Service:
¢ A method of a stateless session Enterprise Java

Bean (EJB)
¢ A method of a Java class
¢ A JMS message consumer or producer

BEA recommends that you implement your Web
Service operation with only a stateless-session EJB or a
Java class, and not with a JMS consumer or producer.

In our application, we used stateless session
beans as a facade to the business logic and data
persistence logic. The pattern we followed is the
Session Facade pattern, which provides a single
interface for application functionality and allows
for course-grained access to business objects.
You can find more information on the facade pat-
tern at http://java.sun.com/blueprints/patterns/
SessionFacade.html.
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one using a similar architecture.

We identified the following issues:

* We needed to ensure that the Web Ser-
vices we developed were interoperable
between ASPNET and BEA WebLogic 8.1.

* We needed to determine the best
method to transfer data via Web Services
between the platforms.

¢ We needed to determine how we were
going to do exception handling between
the two platforms.

¢ We needed to upload and view images
that would require the transfer and re-
trieval of binary information (images) via
Web Services.

¢ We wanted to devise a plan for handling
page navigation and application work-
flow.

it is for the Microsoft SOAP Toolkit v2). The
preferred style is a source of debate. Many
feel that document style is more flexible. Both
styles are transparent to an ASPNET develop-
er since the proxy class generated by wsdl.exe
supports both. Since interoperability was the
key issue, we chose the RPC style, which has a
longer history of support in most toolkits, and
also makes the Web Service appear like a local
API to the caller. RPC style also let us design
Web Services interfaces similar to the stan-
dard interfaces we would use in Java or .NET.
There are two styles of encoding native
data types in the XML sent as part of a
SOAP message — SOAP encoding and literal
encoding. SOAP encoding uses the SOAP
specification to map native data types to
XML. The SOAP specification defines native

data types that are supported and you

must use one of these data types. Literal
encoding uses XML Schema to include a
definition for all non-standard data types in
the XML message itself. Literal encoding is
more flexible in this instance.

RPC-style WebLogic Web Service opera-
tions must use SOAP encoding. Document-
style WebLogic Web Service operations
must use literal encoding. All operations in
a single WebLogic Web Service (class) must
be either RPC-style or document-style;
WebLogic Server doesn't support mixing
the two styles in the same implementation.
Since we were using an RPC style of Web
Service, all the Web Services in WebLogic
would use SOAP encoding.

MARCH/APRIL 2005

www.WLD).com

PAGE 47



INTEROPERABILITY w

In the WebLogic application, we used
built-in data types exclusively to minimize
the development effort. Built-in data types
are those specified by the JAX-RPC speci-
fication. When using built-in data types,
WebLogic automatically handles the con-
version of the data between its XML and
Java representation. If the Web Service uses
anon-built-in data type as a parameter or
return value, you must create a serialization
class to convert the data between Java and
XML.

Table 1 lists the built-in data types
WebLogic supports.

FIGURE 2
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Profile 1.0. For more information on the
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WS-I Basic Profile 1.0

A key part of true interoperability is the WS-I Basic Profile 1.0. The Web Services Interoperability Orga-
nization (WS-I) is an organization of Web Service vendors that includes Microsoft Corp., BEA Systems,
Sun Microsystems, and many other industry-leading vendors. The goal of the WS-l is to promote
Web services interoperability. In keeping with this goal, the WS-I has produced the WS-I Basic Profile
1.0 (BP). The BP defines rules to assist in areas of the Web services specifications (XML 1.0, SOAP
1.1, WSDL 1.1, and UDDI 2.0) in which the specification is unclear or ambiguous. The BP defines
constraints and clarifications to the base specifications to enhance interoperability of Web services

between different vendors.

Examples of some of the rules imposed by the BP include:

precluding the use of SOAP encoding
requiring the use of HTTP binding for SOAP

requiring the use of HTTP 500 status response for SOAP Fault messages

requiring the use of HTTP POST method

requiring the use of WSDL1.1 to describe the interface of a Web service

requiring the use of RPC/Literal or Document/Literal forms of the WSDL SOAP binding
precluding the use of solicit-response and notification style operations

requiring the use of WSDL SOAP binding extension with HTTP as the required transport

So what does this mean to a Web services developer? Well, many of the rules deal with restrictions
that are relevant to the tool developers rather than to the developer. For example, most tools implicitly
require the use of HTTP with Web services by default and a developer would need to take extra steps
(and understand the implications) to use a transport other than HTTP to build Web services.

Transferring Data via
Web Services

Since the application needed to call non-
.NET Web Services, the mechanism that we
used to transfer data couldn't use data types or
objects specific to .NET. In previous projects we
had passed DataSets through Web Services and
bound them to ASPNET components in our
Web applications. Since WebLogic has no con-
cept of a DataSet, we couldn't use this approach.
We considered a number of alternatives.

We considered building a mechanism to
generate XML that would be identical to the
XML generated from a DataSet. This would
require generating an XML schema dynami-
cally based on the data being passed and
then the generation of XML data based on
the dynamic schema. We decided against
this solution because we felt it would take a
great deal of effort to code and was suscep-
tible to future changes in ADO.NET

Another option was to use value objects
to pass the data. Value objects are based on
the “Value Object” Pattern and represent
simple classes with properties and acces-
sor/mutator (get/set) methods. Value ob-
jects are often used in J2EE architectures to
pass data between tiers. In this case, a value
object or collection of value objects would
be instantiated in a WebLogic Web Service
and data would be stored in these classes.
The data would be received in the ASPNET
application as a proxy object, which is a
client representation of the Java classes. The
classes must use primitive data types (or
other collection objects such as ArrayLists
that are recognized by both environments).

We decided against this solution because
of the effort involved in parsing the data
passed via the proxy objects. Under this
approach a .NET developer would need to
write code to parse the values from the proxy
object and put them in a DataSet. This is rel-
atively simple to code but it’s a rather tedious
and unnecessary step. The code would also
need to change each time the data returned
from the Web Service changed.

We wanted to find a solution that would
involve minimal coding, use technologies
available in both .NET and WebLogic, and
would let ASPNET developers bind objects
such as DataGrids or DataLists directly to the
data returned from the Web Service (as can
be done when passing DataSets from a .NET
Web Service).

The solution we decided on was to use
XML schemas as the root of our solution. For
each result set, we built an XML schema to
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define the data in the result set. To gener-
ate the XML data in the WebLogic environ-
ment, we used a product called XMLBeans.
XMLBeans is a Java-XML binding tool that
lets you to generate Java objects based on an
XML schema easily. It generates an object
representation of an XML schema in Java
classes. BEA uses XMLBeans extensively
in WebLogic itself. XMLBeans is an open
source product originally developed by BEA
and released to the open source commu-
nity via Apache. You can learn more about
XMLBeans at http://dev2dev.bea.com/tech-
nologies/xmlbeans/index.jsp and you can
download the BEA version at http://work-
shop.bea.com/xmlbeans/XsdUpload.jsp.

Using XMLBeans, we generated a set of
Java classes to contain our data and then
used the XMLText method to get an XML
document instance based on the object
data. We could then pass this XML string via
aWeb Service to our ASPNET application.

In the ASPNET application, a developer
could instantiate a DataSet, load in an XML
schema to define the structure of the DataSet,
and then load the XML document into the
DataSet via the LoadXML method.
In our example, which is based on the
Northwind database, we build a schema to
represent a set of client and order data. The
ClientOrders.xsd schema is shown in Listing
1. To generate a set of Java objects based on
the ClientOrders.xsd schema, you need to
download and install the XMLBeans toolkit.
As with all Java tools, you need to set the cor-
rect location of the Java SDK before running
it. If you've installed a Java product (such a
JBuilder or WebLogic), an SDK will likely be
installed. Listing 2 shows a sample batch file
that you can use — you will need to set the
“TJAVA_HOME” variable to point to your Java
SDK location. The sample batch file expects to
find the XMLBeans library (xbean.jar) in the
default installation location (C:\xmlbeans).

Once you've run the XMLBeans tool,
you’ll have a .jar file that contains the
classes that are the object representation of
a ClientOrders.xsd XML schema.

The output should look like this:

C:\xmlbeans\output>scomp ClientOrders.xsd
Loading schema file ClientOrders.xsd

Time to build schema type system: 3.655 seconds
Time to generate code: 12.107 seconds

Compiled types to xmltypes.jar

Rename the xmltypes.jar file to Clien-
tOrders.jar. The Java code sample simply

instantiates the Java classes and uses the
mutator methods to set sample values based
on the Northwind database. In a real-life
situation, you'd likely use a Java technology
(such as JDBC or EJB) to access the database
and get live data. After building the appropri-
ate Java objects, the code calls the XMLText
method to get an XML document instance
representing the client and order data. The
XML document instance can be validated
using the ClientOrders.xsd XML schema. We
then pass this XML string as the result of the
Web Service generateTestData method.

Listing 3 shows the sample Java code to
use the ClientOrders.jar to build an XML
document instance.

The code for the ASPNET client page

first instantiates a Web Service proxy and
makes the call to the WebLogic Web Service.

/] Call J2EE web service and obtain xml document
weblogic.BusinessDelegate proxy = new weblogic.
BusinessDelegate();

// Obtain XML document instance
string xmlDoc = proxy.generateTestData();

The ASPNET client page then defines a
DataSet, reads the XML into a string, uses
the ClientOrders.xsd schema to define the
DataSet structure, and loads the DataSet
using the XML string passed.

DataSet dsClientOrder = new DataSet();
dsClientOrder.EnforceConstraints = false;
DataTable dataTable = new DataTable();

string schemaRelativePath = “~/Schemas/Clien-
tOrders.xsd”;

string schemaFullPath = HttpContext.Current.
Server.MapPath(schemaRelativePath);

StringReader stringReader = new

StringReader (xmlDoc);

XmlReader xmlReader = new XmlTextReader(string
Reader);
dsClientOrder.ReadXmlSchema(schemaFullPath);

dsClientOrder.ReadXml(xmlReader, XmlReadMode.
IgnoreSchema);

The ASPNET client page then binds
the DataSet to the dgClients and dgOrders
datagrids.

// now bind to DataGrids
dgClients.DataSource = dsClientOrder;
dgClients.DataMember = “ClientOrder”;
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dgClients.DataBind(); We got the benefit of XML schema This eliminates the need to parse the data
validation on our data, used an object rep-  passed by the Web Service. It also pro-
dgOrders.DataSource = dsClientOrder; resentation of the data in WebLogic, and vides a flexible architecture in which the
dgOrders.DataMember = “Order”; passed the data to the ASPNET applica- changes to the data passed to the ASPNET
dgOrders.DataBind(); tion in a way that made loading the data application don’t require changes to the
into a DataSet straightforward. We could interface. The data passed isn’t validated by
Figure 2 shows the page after the code then bind GUI objects such as a DataGrid an interface, but it is validated via the XML
has completed. or Datalist directly to the DataSet table. schema. #

Listing 1: ClientOrders.xsd
<?xml version="1.0" encoding="UTF-8"?><xs:schema

targetNamespace="http://www.justwebsolutions.com/articles” xmlns

xs="http://waw.w3.0rg/2001/XMLSchema” xmlns="http://www.

justwebsolutions.com/articles” elementFormDefault="qualified”

> <l-- define global elements for Client --> <xs:element

name="CustomerId” type="xs:string”/> <xs:element name="CompanyName”

type="xs:string”/> <xs:element name="Phone” type="xs:string”/>
<xs:element name="Fax” type="xs:string”/> <!-- define global

elements for Order --> <xs:element name="OrderId” type="xs:

int”/> <xs:element name="OrderDate” type="xs:date”/> <xs:

element name="RequiredDate” type="xs:date”/>

<xs:element name="ShippedDate” type="xs:date”/> <!-- define Order
element --> <xs:element name="Order”>  <xs:complexType> XS
sequence>  <xs:element ref="OrderId”/>

<xs:element ref="OrderDate”/>

<xs:element ref="RequiredDate”/> <xs:element
ref="ShippedDate”/>

</xs:sequence>  </xs:complexType> </xs:element>

<I-- define Client element --> <xs:element name="ClientOrder”>  <xs:
complexType> <xs:sequence> <xs:element ref="CustomerId”/>

<xs:element ref="CompanyName”/> <xs:element ref="Phone”/>
<xs:element ref="Fax”/> <XS:sequence> <xs:ele-

ment ref="Order”/> </xs:sequence> </xs:sequence>  </xs:
complexType> </xs:element> <!-- define schema elements --> <xs:element
name="ClientOrders”>  <xs:complexType> <xs:sequence> XS
element ref="ClientOrder”/> </xs:sequence>  </xs:complexType>
</xs:element></xs:schema>

Listing 2: XMLBean generation script
@rem Schema compiler

@rem

@rem Builds XBean types from xsd files.

@echo off

rem *** SET JAVA HOME to the location of the Java 1.4 SDK
set JAVA_HOME=C:\JBuilderX\jdk1.4

set PATH=%JAVA_HOME%\bin

set cp=C:\xmlbeans\xkit\lib\xbean.jar

java -classpath %cp% com.bea.xbean.tool.SchemaCompiler %*

:done

Listing 3: ClientOrdersDAO.java

package com.justwebsolutions.articles.dotnetj2ee.datatransfer

import com.justwebsolutions.articles.*;

import java.util.Calendar
public class ClientOrdersDAO {

public ClientOrdersDAO() {
}

public static String generateTestData() {

/] generate some data for client-orders

ClientOrdersDocument xmlDoc = ClientOrdersDocument.Factory.

newInstance();
ClientOrdersDocument.ClientOrders clientOrder =

xmlDoc.addNewClientOrders();
ClientOrderDocument.ClientOrder client =

clientOrder.addNewClientOrder();

// add client information
client.setCustomerId(“ALFKI”");
client.setCompanyName (“Alfreds Futterkiste”);
client.setFax(“030-0076545");
client.setPhone(“030-0074321");

/] add order 1

OrderDocument.Order order = client.addNewOrder();
order.setOrderId(10643);

Calendar cal = Calendar.getInstance();
cal.set(1997, 8, 25);
order.setOrderDate(cal);

cal.set(1997, 8, 26);
order.setRequiredDate(cal);

cal.set(1997, 9, 2);
order.setShippedDate(cal);

// add order 2

OrderDocument.Order order2 = client.addNewOrder();
order2.setOrderId(10692);

cal.set(1997, 10, 3);

order2.setOrderDate(cal);

cal.set(1997, 10, 31);

order2.setShippedDate(cal);

/] obtain the XML document instance as a string and return
return xmlDoc.xmlText();
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