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FROM THE EDITOR

Are Application Servers, XML,
and Web Services Fads?

\_ BY JACK MARTIN h

received a lot of feedback last

month on my “Will Every Child

Be Left Behind?” editorial. A lot
of you related your collective disap-
pointment in the current state of
our public schools. What surprised
me was the number of readers who
thought that application servers,
XML, and Web services were current
buzzwords, not core foundations of
modern technology. One reader in particular
thought that application servers, XML, and Web

you are a smoker that the single best
thing you can do is to quit. There are
countless people who are so intoler-
ant of cigarette smoke they will throw
a fit if you light up in front of them,
and go on and on about the dangers
of secondhand smoke. They're right

- cigarette smoking and secondhand

smoke are not good for you, but what
comes out of a catalytic converter is
actually a lot worse, and there is a lot more of it
for you to breathe everyday.
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servers, XML, and Web services are now so widely
deployed across all industries (and the rollout
continues into every nook and cranny) that most
people in the field would view this as a long-term
trend, not the latest technology du jour. Maybe
I'm wrong — I've been wrong before — but I think
we'll be living with these technologies for a very
long time to come and people should know
about them.

Another reader felt that needing to know
about application servers, XML, and Web services
was like needing to know about catalytic convert-
ers and how they operate. Catalytic converters
are an excellent example of a key technology that
most people don’t understand but should.

What comes out of catalytic converters is
the leading cause of cancer in most neighbor-
hoods, not cigarette smoking. I know that all of
the nonsmokers will howl that cigarettes are the
bane of the modern world. Your government (for
that matter, everyone around you) will tell you if

use gasoline, we burn every drop of it; it has no
packaging. So if you burn one gallon of gasoline
in its entirety, you have converted 99 ounces of
liquid matter to gas — simple. That 99 ounces goes
into the air, people breathe it, and it gets on every-
thing because it is a gas. Breathing gasoline smoke
is very bad for your health as it causes cancer.

I know that some of the gasoline and a much
smaller part of the cigarette are either used for
power conversion or are absorbed, but let’s put
that aside.

So in simple terms a car that gets 20 miles to
the gallon and is driven 12,000 miles a year burns
600 gallons of gasoline, which is 59,400 ounces.
You would have to smoke almost 163 packs of
cigarettes a day to equal one car’s worth of air
pollution for the same year. Which is worse for
you? If I could only choose one, I would choose
to smoke cigarettes. This is why young people
should know about catalytic converters and
application servers. '

CUSTOMER RELATIONS MANAGER BRUNI STAROPOLI

EniroriaL OFrIcES

SYS-CON Publications, Inc.
135 Chestnut Ridge Road, Montvale, NJ 07645

Telephone: 201 802-3000

Fax: 201 782-9637

SUBSCRIBE@SYS-CON.COM
WebSphere® Journal (ISSN# 1635-6914)
is published monthly (12 times a year).
Postmaster send address changes to:
WebSphere Journal, SYS-CON Publications, Inc.
135 Chestnut Ridge Road, Montvale, NJ 07645

WORLDWIDE NEWSSTAND DISTRIBUTION
CURTIS CIRCULATION COMPANY. NEW MILFORD, NJ

NEWSSTAND DISTRIBUTION CONSULTANT:
GREGORY ASSOCIATES, WRD.S,
732 607-8941, BJGASSOCIATES@CS.COM

FOR LIST RENTAL INFORMATION:

KEVIN COLLOPY: 845 731-2684, KEVIN.COLLOPY@EDITHROMAN.COM

FRANK CIPOLLA: 845 731-3832, FRANK CIPOLLA@EPOSTDIRECTCOM

© COPYRIGHT 2004 BY SYS-CON PUBLICATIONS, INC. ALL RIGHTS RESERVED. NO PART OF

THIS PUBLICATION MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM OR BY ANY MEANS,
ELECTRONIC OR MECHANICAL. INCLUDING PHOTOCOPY OR ANY INFORMATION STORAGE AND
RETRIEVAL SYSTEM, WITHOUT WRITTEN PERMISSION. FOR PROMOTIONAL REPRINTS, CONTACT
REPRINT COORDINATOR, CARRIEG@SYS-CON.COM. $YS-CON PUBLICATIONS, INC. RESERVES THE
RIGHT TO REVISE. REPUBLISH AND AUTHORIZE THE READERS T0 USE THE ARTICLES SUBMITTED

FOR PUBLICATION.

ALL BRAND AND PRODUCT NAMES USED ON THESE PAGES ARE TRADE NAMES, SERVICE MARKS OR
TRADEMARKS OF THEIR RESPECTIVE COMPANIES. SYS-CON PUBLICATIONS, INC. IS NOT AFFILIATED
WITH THE COMPANIES OR PRODUCTS COVERED IN WEBSPHERE JOURNAL

WEBSPHERE® IS A REGISTERED TRADEMARK OF IBM CORP. AND IS USED BY SYS-CON MEDIA

|

\}.__ y

Jack Martin, editor-in-chief of WebSphere Journal, is cofounder and CEO of Simplex Knowledge Company, an Internet software UNDER LEISE WEBSPHEREG® JOURNAL 1S PUBLISHED INDEPENDENTLY OF M CORP. WHGH S

boutique specializing in WebSphere development. Simplex developed the first remote video transmission system designed spe- DTS SR RS

cifically for childcare centers, which received worldwide media attention, as well as the world’s first diagnostic-quality ultrasound I SYS-CON
MEDIA

broadcast system. Jack is coauthor of Understanding WebSphere, from Prentice Hall. jack@sys-con.com

www.SYS-CON.com/WebSphere




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.™

wily

1 888 GET WILY | wilytech.com technology

©2004 Wily Technology, Inc. The Wily logo is a trademark of Wily Technology, Inc. Javais a trademark of Sun Microsystems in the U.S. and other countries.



EXTENSIONS
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Back in version 4 of IBM WebSphere Application Server
(WAS), IBM released the Enterprise Edition of WAS. In
version 9, IBM continued to release the Enterprise Edition
(later renamed IBM WebSphere Business Integration Server
Foundations in v5.1) with even more functionality. In ver-
sion 5, the heart of the Enterprise Edition functionality was
process choreographer, a Java 2 Enterprise Edition (J2EE)-
based workflow engine. However, the Enterprise Edition also
contains a slew of other technology sometimes referred to as
the WAS Programming Model Extensions (PME). The goal of
these programming model extensions is to provide solutions
to problems that are difficult and sometimes impossible to
solve using existing J2EE technology.

Enterprise Edition to benefit from WAS PMEs, leav-

ing a large portion of WAS developers out of luck.
However, in version 6 most of the PMEs have now been
included in all editions of WAS. This means that all
WebSphere version 6 users can benefit from these exten-
sions without upgrading to a higher end workflow engine.

In this article, I will go over some of these WAS PMEs.
I will discuss each PME in terms of the problem it solves.
In addition, I'll talk about the work being done to add

some of these extensions to future versions of the J2EE
specification.

I n WAS v5, customers needed to upgrade to the

Overview of Extensions
In order to put some structure around this article, I am

www.SYS-CON.com/WebSphere

Within IBM WebSphere Application Server version 6

going to categorize the extensions by their problem space:

¢ Multi-threading and scheduling extensions

¢ Transactional enhancements and EJB entity bean exten-
sions

¢ Other extensions

Multi-threading and Scheduling

In this section, I am going to discuss some of the WAS
PME features in the multi-threading and scheduling
space.

Asynchronous Beans and Common] Work
Manager

The J2EE platform shields developers from low-level
system coding such as multithreaded programming.
For that reason, there are many restrictions in the J2EE
programming model when it comes to multithreading.
For example, in J2EE 1.4, it is illegal to create your own
Java threads in a J2EE container. WAS has no knowledge
of these threads so it cannot propagate things such as a
security context. In addition, because plain Java threads
are random they cannot be managed by a thread pool;
without someway to manage these threads, applications
can lose control of machine resources. However, there
are certain use cases that could benefit from the ability to
do work asynchronously. Traditionally in J2EE such use
cases are implemented with the Java Messaging Service
(JMS). JMS forces you to define destinations, create mes-
sages, and code message driven beans to consume mes-
sages. JMS is a great platform for doing asynchronous
work, especially for integration scenarios, but, in certain
situations all a developer wants to do is accomplish con-
current processing. For example, you may have a use
case where an application needs to retrieve data from
two or three back end independent data sources. In order
to speed up performance, the application could run these
queries concurrently. With JMS, this is quite complex
to write. However, WAS provides a framework (called
asynchronous beans) of classes that allow programmers
to have work executed on separate threads. In addition,
asynchronous beans can also have activities performed in




response to alarms or events. At the same time, it ensures

that these activities are executed using the “logically cor-

rect” J2EE context. This model represents a very interest-
ing compromise between the loosely coupled approach
used with messaging and the tightly coupled approach
of traditional J2EE programming that requires a single
thread of execution.

WAS developers can create asynchronous beans
instead of Java threads. Asynchronous beans allow a
developer to code the work to be done on a separate
thread. (It is important to note that because of work
being done to standardize asynchronous beans, the
asynchronous bean framework is also referred to as
Common] WorkManager. This means that there are two
APIs, one in com.ibm package referred to as asynchro-
nous bean API, and the other in the commonj package
referred to as CommonJ WorkManager API. For the pur-
pose of this article we will refer to asynchronous beans
and Common] WorkManager interchangeably; they are
both configured the same way.) There are three types of
asynchronous beans:

e Work objects: Instances of classes that implement a
special work interface. Essentially, the Work interface
is the same as the Java runnable interface. However,
Work instances can be submitted to a WorkManager
(discussed below) for asynchronous execution. Unlike
a plain runnable, Work inherits the J2EE context of
their creator rather than the J2EE context of the thread
pool where they actually run. Works allow a J2EE
component to run operations in the background and
asynchronously. The code that runs in the background
behaves as if it were part of the J2EE application that
instantiated the work.

¢ Event listeners: These listeners are also asynchronous
by nature. An application can create an event listener
and subscribe to events. When the event occurs, the lis-
tener will be notified and will run the logic to handle the
event. The problem with listeners in a J2EE container is
that, since the listener runs asynchronously in its own
thread, it won't be able to use the J2EE context of the
subscriber. The asynchronous beans provide a generic
notification framework that allows a J2EE component
to subscribe a listener to generic events and have the
listener execute its logic under the same J2EE context of
the subscriber.

 Timer listeners: (Not to be confused with EJB timers
described later.) Special listeners that will be fired when
a timer goes off. In the asynchronous bean framework, a
timer can be created by a J2EE application. The listener
will be invoked on a separate thread and it will inherit
the same J2EE context as the timer creator. The code
sample below shows an example of a timer.

public class StockQuoteTimerListener implements
TimerListener {

String context;

String url;

public StockQuoteTimerListener(String context,

String url)({
this.context = context;
This.url = url;
}
public void timerExpired(Timer timer) {
System.out.println(“Timer fired. Context ="+
( (StockQuoteTimerListener)timer.getTimerListener()).

getContext());

public String getContext() {
return context;

}

Timers are not persistent in WAS. If you need persistent
services, the WAS scheduler or EJB timer service should be
used. (In version 5, the Enterprise Edition provided alarms
instead of timers. Timers are a replacement for alarms but
the alarms are still supported.)

As I mentioned, the J2EE context can flow from one
J2EE component to another as long as they are called
on the same thread. The asynchronous bean framework
makes it possible to transfer all or some of the context to
separate threads. The administrator can also configure
which parts of the context are going to be transferred
when a WorkManager is created. The following contexts
can optionally be configured to propagate:

e Security (J2EE security context)

¢ Work area (another WAS PME explained later in this
article)

¢ Internationalization context (another WAS PME
explained later in this article)

¢ Application profiling definitions (another WAS PME
explained later in this article)

In addition, the java:comp/env local namespace is
always passed along with asynchronous beans.

Due to the asynchronous nature of this programming
model, transactional contexts are not passed to the asyn-
chronous beans. The asynchronous beans get their own
local transaction, or they can start global transactions if XA
resources are involved.

Asynchronous beans

should stay away from B Resources
IMS Praviders
JDBC Providers

caching connections.
They can cache connec-
tion factories and then
get a connection, use it,
and release it at the end
of the asynchronous
execution. That way
connection pooling is
used correctly.

The WorkManager
is the heart of the asyn-

Asynchronous beans
Timer managers
Waork managers
Scheldme

Cache instances
Object poal managers
Mail Providers

URL Providers
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Resaurce Environment Providers

chronous bean frame-
work. AWorkManager FIG 1: TIMER AND WORK MANAGERS
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is essentially a thread pool. It runs
Work instances asynchronously
and controls the transfer of J2EE
contexts to those threads. The
WorkManager is the anchor point
that allows developers to create
asynchronous beans. Applications
will look up the WorkManagers
using JNDI. Once an application
S| has obtained a WorkManager, it
 ms—— can use it, for example, to submit
* e sign Mot nene Work instances. The WorkManager

. M
Row o configurs and ure &

Canfigusstion

Eunmnsinms (1)

+ INDT rarne
schaduladrmps hadular

Saleat., ¥/
oo ey returns a Workltem to the
M e application, which can use it to
* P nten) - monitor the progress of the work.

* Wark mansgars
o S v

Applications can define resource

[ use agmimistratian roles

references to work managers.

(Gagi) (of} Lpeset] | conest For timers, timer managers are

FIG 2: SCHEDULER configured on the server much the

same way as work managers (see

Figure 1).

The asynchronous bean frame-
work is the basis for two new JSRs
which have been submitted jointly
by IBM and BEA. These are JSR 236
(Timers for Application Servers)
and JSR 237 (Work Managers for
Application Servers).

For further information on asyn-
chronous beans, see the following
link:

Lontainer Settings
Wweb Container Settings
B EJB Container Settings

EJB container

EJE cacha catting
EJB timer service

se ings
N

Container Services

Business Process Servicas

FIG 3: EJB TIMER SETTINGS
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In version 5, WAS introduced the

SGLLESCHEDCUEERINGE scheduler service in the Enterprise

Edition. Applications could now
write batch jobs and scheduled events that ran inside an
application server. Batch applications could now benefit
from container managed transactions and J2EE security. A
developer just had to provide a stateless session bean class
and use the provided home and remote interface. A sched-
uler would then be configured administratively. Tasks could
be scheduled using the scheduler API either in Java code
or wsadmin. The scheduler service continues to function
in WAS Application Server version 6. Figure 2 shows the
administrative console screen for creating a scheduler.

Applications can then treat the scheduler as a resource
and create tasks as shown:

www.SYS-CON.com/WebSphere

//lookup Scheduler as a Resource

context = new InitialContext();

Object schedulerObj =
context.lookup(“java:comp/

env/scheduler/MyScheduler”);
scheduler = (Scheduler) schedulerObj;

//Lookup Task Handler as an EJB

Object taskHandlerObj = context.lookup(”java:comp/
env/ejb/StockTickerPublisher”);

taskHandlerHome =

(TaskHandlerHome) PortableRemoteObject.narrow(
taskHandlerObj,

TaskHandlerHome.class);

//Create Task

taskInfo = scheduler.createBeanTaskInfo();
//Associate TaskHandler with Task
taskInfo.setTaskHandler (taskHandlerHome) ;
taskInfo.setStartTimeInterval(startInterval

+ “minutes”);

taskInfo.setRepeatInterval (repeatInterval + “min-
utes”);

taskInfo.setNumberOfRepeats (repeats);
taskInfo.setName (taskName) ;

//Create Task in Scheduler

TaskStatus status = scheduler.create(taskInfo);

WAS provides the home and remote interface for the
task handler object. Developers only need to provide a
bean class with a special process method:

//Example task handler
public void process(TaskStatus taskStatus)

{

try
{
publisherBO.publishStockTicker();
}
catch (StockException e)
{
throw new EJBException(e.getLocalizedMessage
()re);
}

In J2EE 1.4, the EJB timer service is introduced to the
specification. The EJB timer service allows any EJB com-
ponent that implements the TimerObject interface to be
called by some scheduling component. Any EJB type can
be used (session bean, entity bean, or message driven
bean) as a timed object. The timer service also defines
a standard interface called TimerService for scheduling
events. In version 6, the EJB timed objects is a special
type of WAS TaskHandler. So the EJB timed components
build upon the same scheduling infrastructure provided
in version 6. By default, an internal scheduler instance is




used to manage those tasks, and they are persisted to a
Cloudscape database associated with the server process.

The EJB timer service can be configured on the desired
server (see Figure 3).

You can choose to use the default pre-configured
scheduler or your own (see Figure 4).

Any EJB type can implement the TimedObject interface
and implement the ejbTimeout() method:

import javax.ejb.Timer;
import javax.ejb.TimedObject;

import javax.ejb.TimerService;

public class MyBean implements SessionBean,

TimedObject {

// This method is called by the EJB container upon
Timer expiration.

public void ejbTimeout(Timer theTimer) {

// Any code typically placed in an EJB method

can be placed here.

String whyWasICalled = (String) Timer.getInfo():
System.out.println("I was called because of"+
whyWasICalled);
} // end of method ejbTimeout

Keep in mind that you cannot use the scheduler
API to schedule tasks for EJB-based timers or use the
TimerService API to configure WAS TaskHandlers.

For further information on the scheduler service, see
the following URL:
http://publib.boulder.ibm.com/infocenter/ws60help/
index.jsp?topic=/com.ibm.websphere.express.doc/info/

exp/ae/welc6tech sch.html.

Transactional Enhancements and EJB
Entity Bean Extension

In this section I will discuss some extensions that deal
with transactions, such as single phase resources inside an
XA transaction. I will also discuss some extensions to enti-
ty beans, such as dynamic query and application profiles.

Last Participant Support

One of the major motivations behind J2EE application
servers is the ability to provide enterprise applications
with a transaction manager that can coordinate transac-
tions across multiple resources. J2EE application server
can coordinate transactions across multiple resources
as long as they support the XA specification. In a perfect
world, all back end resources would have support for XA.
However, since this is not a perfect world, this is not the
case. There are some back end systems that do not sup-
port XA. For example, distributed platforms often com-
municate with legacy systems that do not support XA,
such as IBM, CICS, systems.

Ordinarily, all participants in a two-phase commit

process must be two-phase commit-capable. With the last
participant support (LPS), you can use a single one-phase
commit (1PC)-capable resource with any number of two-
phase commit (2PC)-capable resources in the same global
transaction. The global transaction commit processing
still takes place in two phases. In phase one, all the two-
phase commit resources are prepared using the two-phase
commit protocol. During phase two, the one-phase com-
mit resource is called to commit first if all the two-phase
resources successfully prepared. This way, if the 1PC
resource fails, WAS can simply roll back the other resourc-
es. On the other hand, if the 1PC commit resource suc-
ceeds, WAS can commit the remaining resources. Figure 5
illustrates the process.

Keep in mind that LPS is not a complete substitute
for using a resource that fully supports 2PC. It should
only be used when you want to commit a one-phase
capable resource (that has no 2PC support) with other 2PC
resources and you want to get as close to 2PC as possible.
LPS introduces a hazard of a mixed commit result because
1PC resources can't completely participate in the 2PC
protocol. For example, if the WAS doesn't get a response

Phase 1 Phase 2

M
Il 2PC Resource

Hl 2PC Resource

FIG 5: TWO-PHASE COMMIT PROCESS

from the 1PC resource, it has no way of knowing the status.
Thus, WAS can’'t know whether the 1PC resource commit-
ted or not and thus does not know how to proceed. In this
case, manual intervention will be required to resolve the
state of the data in the 1PC resource. No special program-
ming is needed to use LPS; it only needs to be enabled
using WebSphere Application Server administration.

For more information on last participant support, see
http://publib.boulder.ibm.com/infocenter/ws60help/
index.jsp?topic=/com.ibm.websphere.express.doc/info/
exp/lao/ref/rla rlinks.html.

Activity Sessions

With LPS, you can only have at most one nonphase
capable resource in your XA transaction. However, if you
have multiple one-phase capable resources and you need
some level of coordination between them, WAS provides
the activity session service. Activity sessions extend the

JTA transaction model by providing an alternative unit of

work to deal with 1PC. Activity sessions provide several

features:

1. Client-side demarcation of and coordination of multi-
ple one-phase units of work: The activity session service
captures the commit operations of each local and global
transaction and upholds them. At the end of the activity
session, the container will go back and commit (or roll
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back) each individual transaction. Keep in mind that the
activity session, like LPS, is no substitute for two-phase
commitment control, when it comes to data integrity. An
activity session may result in a mixed outcome, if some
of the single phase resources successfully get commit-
ted before another resource fails to commit. In that case,
the activity session service will allow the programmer

to retrieve the list of resources that were committed and
those whose state is uncertain.

2. Distributed context distribution using the OMG activity
service: In order to support a declarative model, activ-
ity sessions define propagation of activity sessions from
one component to another. The activity session context
propagates according to the standards defined by the
OMG activity service. See JSR 95 description at www.jcp.
org/en/jsr/detail?id=95.

3. Extensions to local transaction support: WebSphere

Application Server supports the notion of local transac-
tion containment (LTC), which allowed the container to
deal with unresolved resource manager local transac-
tions and the resources associated with them. An LTC
is created by default when an XA transaction is absent.
Activity sessions can be used to extend the life of an LTC.
4. Extended entity bean life cycle support: The entity EJB can
then be configured to be activated at the activity session
boundaries, rather than at the transaction boundaries.
The container will then keep the entity EJB active for the
duration of the activity session — which corresponds to the
duration of the unit of work — but no global transaction
is needed to achieve this result. We often refer to this sce-

long-running transaction semantics.

There are two approaches to implementing activity
sessions in your applications: the declarative (or con-
tainer-managed) approach and the programmatic (or bean
managed) approach. The programming model for activity
sessions and the terminology which relates to the activity
session service closely resemble the standard definitions
that apply to transaction management, making it simple
for a J2EE programmer to become familiar with the activity
session semantics. Activity session scopes can be defined
either through declarations that apply to EJB methods
invocations (in a very similar way as for declarative demar-
cation of transactions) or servlets — or programmatically,
using the UserActivitySession APIs — which are semanti-
cally very similar to the standard UserTransaction APIs.

Figure 6 shows an example of a scenario. Here you
have two different entity beans each mapped to a different
1PC resource. The EJB methods are demarcated much like
you would regular transactions only using ActivityService
demarcations.

Activity sessions are not just bound to local resources.
They can even be used to group multiple 2PC.

Activity sessions are being worked on for future ver-
sions of J2EE as JSR 95: J2EE TM Activity Service for
Extended Transactions (URL).

For more information on the activity service, see:
http://publib.boulder.ibm.com/infocenter/ws60help/
index.jsp?topic=/com.ibm.websphere.express.doc/info/
exp/ae/welc6tech as.html.

bean! someMethod 1()

bean2 someiMethod2{)

Session bean -
ActivitySession_Requires New

Entity beans -
ActivitySession_Required

Other Entity Bean

Enhancements
Websphere Application Server

v6 adds some enhancements to

entity beans:

1. Dynamic query support: The
current EJB 2.1 specification
only allows you to define EJB
QL statically in the EJB deploy-
ment descriptor. However,

there are times when an
FIG 6: ACTIVITY SERVICE C .
application needs to con-

nario as the “Commit option C plus” in that it offers a nice
compromise between option C and option A by allowing
the client to closely control the activation boundaries
without resorting to XA transactions all the time.

5. Association of activity session with HttpSession to scope
contexts to the life cycle of HTTP clients: You can scope
an activity session to an HTTP session to help scope
the life of activity sessions in Web applications. This is
a powerful concept that allows you to mimic user level
transactions which are made up of multiple resource
transactions. Combined with the extended dntity bean
life cycle support, you can interact with entity bean data
without them reloading for the life of an activity session.
This technique makes it possible to implement some
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struct a query dynamically.
The dynamic query service provides an API you can use
to pass EJB QL at runtime. The dynamic query service
is automatically deployed on WAS as a stateless session
bean with a local and remote interface. Dynamic queries
is being worked on as part of EJB 3.0.
For more information on dynamic query, see: http://
publib.boulder.ibm.com/infocenter/ws60help/index.
jsp?topic=/com.ibm.websphere.express.doc/info/exp/
ae/welc6tech que.html.

2. Extensions to EJB QL: WAS version 6 provides several
extensions to EJB QL to meet real application require-
ments. Some examples include: querying business bean
methods, dependent values, and multiple element
selects.
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3. Application profiles: WAS uses the notion of access
intents on entity beans to define things such as isola-
tion level and lazy loading of collection-based data. In
WAS v5, an entity bean method could only be assigned
one access intent. If an entity bean needed to be
accessed by different session beans that had different
access intent requirements, you needed to define mul-
tiple methods that access the same data or sometimes
even create new entity beans mapped to the same data
with different access intents. Application profiles allow
me to create multiple access intents on the same entity
bean method and mark the calling session beans with a
particular task. Based on the container task of the ses-
sion bean, the entity bean will use the correct access
intent for the particular use case. This allows entity
beans to be more reusable across various data access
requirements.

For more information on application profiles, see:
http://publib.boulder.ibm.com/infocenter/ws60help/
index.jsp?topic=/com.ibm.websphere.express.doc/info/
exp/ae/welc6tech appprof.html.

We will briefly review some more WAS 6 PMEs and
provide links where you can find more information.

WorkArea Service

The J2EE specification defines a component style of
development. Components share data by passing infor-
mation through well defined interfaces. Certain informa-
tion, however, gets passed automatically. For example,
transactional components such as Enterprise JavaBean
components pass a transactional context to each other.
Another example is a servlet that can propagate a security
context to a stateless session bean. Developers do not
have to pass transactional or security handles from one
component to another, even when calling remote session
beans. J2EE application servers pass this information
along transparently. However, most other data tradition-
ally needs to be passed through interfaces. Certain data,
however, could benefit from automatic propagation.
Usually any data that is needed by many components (for
example, profile data about a user) is a good candidate
for automatic propagation. Rather than populating every
interface with the same information, it would be nice if
you could propagate this frequently used information
using some J2EE context.

WAS version 6 provides this function through the
WorkArea service. By using a simple API, components
can pass context information from component to com-
ponent without passing it directly through programmatic
interface. The WorkArea service will propagate to local
components using thread local storage and it will pass
data to remote components through IIOP. Work areas can
be nested as well to allow flexibility of layering your code
correctly.

A client component can create a UserWork area:

www.SYS-CON.com/WebSphere

//Lookup UserWorkArea
UserWorkArea workArea = (UserWorkArea) ctx.

lookup("java:comp/websphere/UserWorkArea");

//create workArea
workArea.begin("Profile");

workArea.set("Name", "Luke Skywalker");

workArea.set("Age",new Integer(28));

//call component

myEJB.callService(params);

//complete workArea

workArea.complete();

The target component can then access the
UserWorkarea to obtain the information.

void callService() throws SomeException

{

InitialContext ctx = new InitialContext();
//lookup WorkArea

UserWorkArea workArea =

(UserWorkArea) ctx.lookup("java:comp/websphere/

UserWorkArea");

//Access Data
System.out.println("Work Area");

"

System.out.println("Name : + workArea.

get("Name"));

System.out.println("Age : + workArea.
get("Age"));

}

IBM is leading JSR 149 for adding WorkArea support to
the J2EE specification.

You can find more information about the WorkArea
service at: http://publib.boulder.ibm.com/infocenter/
ws60help/index.jsp?topic=/com.ibm.websphere.base.
doc/info/aes/ae/welc6tech wa.html.

Internationalization Service

Many applications require Internationalization(i18n)
support. In most cases, developers can rely on using
resource bundles to display data in different languages
or regions. However, some i18n requirements are more
than just displaying data; applications may need to alter
business logic depending on the locale of the user. For
example, based on what country you logged in on, an
application may need to provide different tax rules. In
order to be able to do this, an application would need to
get some information about the locale or time zone of the
user to properly handle the logic correctly. One could use
the WorkArea service to pass i18n, however, having i18n
data passed in a special way can benefit greatly. Consider
another case where a company needs to develop an inter-
nationalized application that is meant to be deployed
in various countries. Depending in which country the




application is deployed, applications require certain por-
tions of the application to run logic differently. Rather
than maintaining different code bases, the i18n service
can also be used to determine the locale of the server.
This allows applications to deal with both their local i18n
context and the caller’s i18n context separately. The i18n
service allows applications to access both the caller’s i18n
information as well as the local servers transparently.

The i18n service in WAS 6 allows applications to access
the i18n context of the caller:

UserInternationalization il8nService = (UserInternat
ionalization) ctx.lookup("java:comp/websphere/UserInt

ernationalization");

Internationalization callerIl8n = il8nService.get-

CallerInternationalization();

The i18n service also allows applications to access the
i18n context of the running environment:

UserInternationalization il8nService =
(UserInternationalization) ctx.lookup(

"java:comp/websphere/UserInternationalization");

InvocationInternationalization invI18n =

il8nService.getInvocationInternationalization();

IBM is working on standardizing the i18n service
through JSR 150.

More information can be found at: http://publib.boul-
der.ibm.com/infocenter/ws60help/index.jsp?topic=/com.
ibm.websphere.base.doc/info/aes/ae/welc6tech in.html.

Object Pools

J2EE application servers provide pooling for
Enterprise JavaBean components as well as resources
such as JDBC connections. However, there are times
when applications need to pool plain Java objects. Many
times developers spend time developing their own
object pools or invest in some third party library. WAS
provides an object pool that can pool any arbitrary set of
objects. The object pool can be configured through the
WAS administrative console or through any supported
WAS administrative client.

More information about object pools can be found at:
http://publib.boulder.ibm.com/infocenter/ws60help/
index.jsp?topic=/com.ibm.websphere.base.doc/info/aes/

handle start up logic in the EJB container. WAS provides
startup beans that can be used to accomplish start up
logic in the EJB container.

More information can be found about startup beans
at: http://publib.boulder.ibm.com/infocenter/ws60help/
index.jsp?topic=/com.ibm.websphere.base.doc/info/aes/
ae/welc6tech sub.html.

Dynamic Cache

The dynamic cache service is a whole caching infra-
structure. It is a large topic and requires its own paper.
My book (referenced at the end of this article) has a whole
chapter on this topic. In short, the dynamic cache service
improves performance by caching the output of servlets,
commands, Web services, and JSP files. Dynamic caching
features include replication of cache entries, cache disk
offload, Edge-Side Include caching, Web services, and
external caching.

More information on dynamic cache service can be
found at: http://publib.boulder.ibm.com/infocenter/
ws60help/index.jsp?topic=/com.ibm.websphere.base.
doc/info/aes/ae/welc6tech dyn.html.

Gonclusion

This article provided an overview of many of the WAS
programming model extensions. There are certainly other
extensions not addressed in this article. For example,
there are more extensions in the area of SOA, such as
the Web Service Gateway or Service Data Objects (SDO).
This article tries to provide the PMEs that were previously
only available in the Enterprise Edition (WBI SF) of WAS.
Now;, all WebSphere Application Server customers can
use these enterprise class PMEs to fulfill their enterprise
requirements.

Acknowledgments
Thanks to Billy Newport, Chris Johnson, and Bruce
Clay for reviewing this document.

References

* IBM WebSphere: Deployment and Advanced
Configuration (by Roland Barcia, Tom Alcott, Bill Hines,
and Keys Botzum) www.amazon.com/exec/obidos/tg/
detail/-/0131468626/qid=1106108458/sr=1-1/ref=sr 1
1/103-0795483-2226208?v=glance&s=books

» Migrating WebLogic Startup Code to WebSphere
Application Server www-106.ibm.com/developer-
works/websphere/library/techarticles/0401 bea-

ae/welc6tech objp.html.

Startup Beans

Most applications require some sort of initialization.
For example, an application may need to cache some
read only data for fast access. This data can be initial-
ized at start up. In the Web container, this can be done
by marking a servlet for start up in the web.xml file.
However, in the EJB container, start up logic can be chal-
lenging. The J2EE specification does not define a way to

ton/0401 beaton.html

e Specifications: service data objects, work managers,
and timers www-128.ibm.com/developerworks/java/
library/j-commonj-sdowmt/index.html

e Introduction to service sata objects: www-128.ibm.com/
developerworks/java/library/j-sdo/index.html

e Static and dynamic caching in WebSphere Application
Server: www-128.ibm.com/developerworks/web-
sphere/techjournal/0405_hines/0405 hines.html

www.SYS-CON.com/WebSphere

®@




APPLICATION DEPLOYMENT

BY BARRY SEARLE &
ELLEN MATHESON McKAY

Barry Searle is the

architect for WebSphere
Tools for Automated
Build and Deployment. A
professional engineer, he
has worked at the IBM
Canada Lab for over 15
years on various applica-
tion development tools.
Prior to that he worked
on developing command
and control systems, and
leading complex com-
munications development
projects.

searle@ca.ibm.com

This two-part article discusses application deploy-
ment, particularly automated updates, to IBM WebSphere
Application Server in a large-scale enterprise environment.
It applies to Application Server versions 5.0, 5.1, and 6.0,
and also includes an introduction to a few version 6.0
enhancements. This article is not intended to be used as
a reference for all the details of Application Server admin-
istration, but it does describe the key concepts used and
contains a list of references. Although the beginning of the
article reviews some fairly basic base server and managed
server concepts and operations, much of the remainder of
the article will discuss certain complex concepts or opera-
tional considerations that will be new even to very experi-
enced enterprise application server administrators.

art one of this article discussed wsadmin deploy-

ment to base and managed servers. It examined

why phased deployments are needed to main-
tain applications in an Application Server Network-
Deployment managed cell, and how to maintain high
availability in such an environment.

This article discusses pre- and post-deployment vali-
dation as well as gradual deployment of incompatible

versions. It also discusses the design and implementation
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Automated Deployment of
Enterprise Application Updates

Part 2 — Run randomly built collections

of a downloadable Automated Deployment example pro-
gram that illustrates how to automate the deployment of
randomly built collections of enterprise applications or
updates, and how to automatically target those applica-
tions or updates to the correct servers, including stage-
specific application setup.

Pre- and Post-Validation to Maximize
Availability
As in all of the deployment scenarios mentioned in

Part 1 of this article, it makes no sense to start deploying

an application update if it contains problems that are

likely to cause the deployment to fail.

Typical pre-validations can include validating that (see

Figure 1):

¢ The application (EAR) appears to be complete and well
formed.

¢ The deployment targets and the required application
settings are known.

¢ The deployment target nodes and servers, or clusters,
are valid.

¢ The deployment target nodes and servers, or clusters,
are running and are accessible.

¢ The application settings are valid.

¢ The application is already installed, in the case of an
application update.

¢ The application is not already installed, in the case of
an application installation.

¢ Dependencies (prerequisites, resources, or interdepen-
dent application versions) are met.

Typical post-validations can include validating that
(see Figure 2):
¢ The application installed correctly.
¢ The application started.
¢ The application appears to be the correct application,
and is running correctly.




— One or more Web page HTTP requests return the
expected HTTP response.

Note: This is not a complete function test of the appli-
cation, just validation that it is running.

Gradual Deployment (Incompatible
Version Migration) Using Versioned Gells
Sometimes a set of interrelated application updates
has significant interrelated changes, and the rollout of all
those updates must be done at the same time. Of course,

enterprise application availability must still be maintained.

There is a similar version incompatibility problem if the
application update changes the user experience, uses dif-
ferent database schemas, or uses different HTTP session-
persistent data. All of these major updates typically require
a gradual and carefully controlled rollout of the new ver-
sion. Many large organizations (financial institutions, hos-
pitals, etc.) require that all updates be handled this way.

An incompatible version update is typically accom-
plished using two sets of independent production cells.
The current production cell is running version=N of all
applications, and handling all user requests. Another
independent cell then receives deployment updates
for version=N+1 of all applications, but it is not active.
Network Dispatchers (IP sprayers) provide session affin-
ity, which means that multiple request-response HTTP
messages from the same user will be routed to the same
Web server and application server for processing. Thus
the old version=N cell can be quiesced (allowed to
continue processing ongoing HTTP sessions), but the
Network Dispatchers (IP sprayers) route new requests to
the new version=N+1 cell.

The transition to the new version=N cell can be done
either slowly, by gradually increasing the work manage-
ment load on the new cell, or relatively quickly. Some
organizations will initially route selected risk-tolerant
users (from selected source HTTP addresses) to the new
version=N+1 cell, and only after a successful operation
will they reroute the balance of incoming requests. If
there is a problem, the work can be routed back to the
old cell. Once the transition to the new version=N+1
cell is complete, the old cell is then typically updated
to the same version=N+1, or it is used to start a new
version=N+2 rollout.

There are many variations on the preceding approach.
Some organizations run the parallel cells on separate
machines. Others install parallel (but independent) nodes
on the same machines. Some organizations just use a sin-
gle cell with redundant (but independent) clusters, and do
a gradual deployment one cluster at a time, using the Web
HTTP server (configured with session affinity) to carefully
quiesce and reactivate workflow to each of the clusters.

Of course, nearly every organization first extensively
tests the new updates in a pilot-production stage, includ-
ing functional testing and performance/stress testing,
before the production rollout is even started.

For an excellent case study of how the New York

Determine application
updates to be deployed

—

Select next update

!

Read application targets

:

Targ_ets N Error
valid ? Message
YES YES <
Read application settings
Sett!ngs NO—b Error
valid ? Message

More
Updates ?

FIG 1: PRE-VALIDATE DEPLOYMENTS

Stock Exchange (NYSE) and the Securities Industries
Automation Corporation (SIAC) achieve extreme avail-
ability using gradual rollouts, see the article “Extreme
Availability with WebSphere and DB2” in the reference
section.

Automating Enterprise Application
Update Deployments

The downloadable Automated Deployment example
program shows a way to simplify the automated deploy-
ment of enterprise updates while helping to maximize
enterprise application availability. The Automated
Deployment example is designed and implemented to
handle the typical enterprise concept of deployment
Stages (see Figure 3).

The Automated Deployment example may be invoked
manually or by some regularly scheduled system program
(see Figure 4). The invocation must specify the input
Distribution Directory, the deployment Action to per-
form, and the deployment Stage qualifier:

The stage name is just a text qualifier to the applica-
tion Target and Settings files, and may represent quality
stages (integration, pilot, production, etc.), platforms
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FIG 2: POST-VALIDATE DEPLOYMENT

(Windows, Linux, z/0S, etc.), organization departments
(sales, finance, etc.), or whatever names or combinations
a particular enterprise uses.

If an updated application myApp.ear is to be deployed
into the pilot stage, then a typical MyApp-pilot.targets
server targets property file (or XML file or database entry,
etc.) might be:

# multiple entries: nodeserver=nodeName, serverName
# multiple entries: cluster=clusterName
nodeserver = myNode,myServerl

cluster = myCluster

# multiple entries: testURL = URL

# multiple entries: testResult = resultString
testURL = http://myHost:9081/myAppWeb/AdderTest.jsp
testResponse = Java adder(3,4) = 7

testURL = http://

ApplicationName=myApp
startingWeight=9

warClassLoaderPolicy=SINGLE

# myApp webmodule WAR
ModuleName=myAppWeb.war
startingWeight=12121

classloaderMode=PARENT LAST

The overall automated deployment sequence is (see
Figure 5):
1. Invoke the automated distribution program
a. This is typically done from an automated system
cron job, but may be manually invoked
b. The invocation command also specifies the stage to
be deployed to
2. Read the distribution directory to determine the new
application updates to be deployed
3. For each application update, read its stage-specific
server targets and application settings
4. From the total set of affected nodes and servers, cal-
culate the subset of unique affected nodes and unique
affected servers
5. Pre-validate that the applications and targets and set-
tings are valid
6. Save and then disable AutoSync on all affected nodes
a. Optionally, you can save and disable SyncOnStartup
7. Install the applications into the Deployment Manager
repository:
a. Set the stage-specific application settings
b. Set the stage-specific target servers or clusters
8. Sequentially, for each affected node, phase distribute
the updates:
a. Optionally, quiesce all its affected servers (reroute
new work requests)
b. Stop all its affected servers
c. NodeSync that node to retrieve all updates and
install them into the affected servers
Note: Wait to ensure the EAR expansion is complete
d. Restart the affected servers
Note: Test and wait to ensure the server is running
e. Optionally reactivate the affected servers (to process
new work requests)
f. Optionally validate the installed application
operation and request manual confirmation

myHost:9085/myAppWeb/

AdderTest. jsp Integration / Test Production
1 1
testResponse =
EJBsessionbean Deploy: Stggegiolgﬁot Deploy:
Stage=Integration-1 Stage=Production-1
adder(5,6) = 11 / 4
Development QA / Pilot
Similarly, a typical | [

i i Deploy: . Deploy:
MyApp-pllot.settlngs Stage=Integration-N Stla:l)geg:oPyiiot Stage=Production-N
application settings prop-

PP i 88 Prop Integration / Test Production
erty file might be: N N

# myApp application EaR (KRR (RS SN TN )
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APPLICATION DEPLOYMENT

Deploy Command .
- Action Directory

9. Restore the previous
AutoSync settings for all
affected nodes
a. including SyncOn-

Startup if it was

- Distribution Directory > Ea.r-l
- Stage

Ear-N

—»  Deployment optionally disabled

10. Post-validate all applica-
tions
11. Move validated appli-

ClusterN ClusterN

cations into the released

Node1 Server1 Node1 Server1 directory

a. If it failed, you can

Manual or system invocation

Read application updates
to be deployed

!

Read targets and settings
for each application update

¢

Calculate all unique affected nodes
and all unique affected servers

:

Pre-validate application update
EARs, targets, and settings

Initialize all affected nodes
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Install update into Deployment
Manager, set targets and settings

Phase deploy updates
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and all affected servers
]

!

Restore all affected nodes
(restore AutoSync settings)

¢
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application updates

.

Move validated updates into
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FIG 5: AUTOMATED ENTERPRISE UPDATE DEPLOYMENT
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attempt to restore the
previously released
application

12. Optionally e-mail the

FIG 4: AUTOMATED DEPLOYMENT INPUTS deployment log to a noti-

fication list

As before, there are two special notes in the above
steps. First, after performing the NodeSync, the appli-
cation update (EAR) has been distributed down to the
node, but the EAR file must still be expanded into the
server installed application directory. Until this EAR
expansion is complete, attempting to start the server
may produce indeterminate results. There is an IBM
Problem Report about this and in the future there
may be a downloadable Application Server Interim Fix
to allow scripts to test for the completion of the EAR
expansion. Second, after returning from the wsadmin
startServer command, the command has been pro-
cessed by the Node Agent, but the actual server startup
may not yet be complete. Scripts need to test that the
server has completed startup and is running.

Review of Requirements and Benefits
of Automated Update Deployments
Automated update deployments are intended to:
¢ Automatically detect current updates to be deployed
e Automatically read stage-specific targets and appli-
cation settings
e Optionally, read application requirements (prereq-
uisites, resources, interdependent versions, etc.)
e Minimize failures by pre-validating as much as pos-
sible
¢ Only update affected nodes and affected servers
e Only cycle affected nodes and servers once each
(even in the case of many concurrent updates)
¢ Only cycle one affected node at a time to maximize
application availability:
— Optionally, quiesce affected servers (to allow
complex in-progress HTTP sessions to complete)
— Stop affected servers (to allow server failover and
session recovery)
— NodeSync to retrieve all updates and install them
into the affected servers
- Restart all affected servers
— Optionally, reactivate affected server if quiesced




— Minimize the effect of failures by
post-validating

Deployment Actions
The primary focus of this article
has been the deployment of applica-
tion updates since that is by far the
most complex deployment problem.
Generically, the most common deploy-
ment actions are:
1. Install (a new, nonexistent application)
2. Update (a rebuilt application, or rebuilt
application components)
3. Reconfigure (change application set-
tings or targets)
4. Uninstall (remove an existing applica-
tion)

Automated Deployment
Example Program Updates
and Limitation

It is expected that any updates to the

current version 1.1 (December 2004)

Automated Deployment example program

may be available from the Application

Server “Sample Scripts” Web page in the

Developer Domain Application Server

Library Samples (www.ibm.com/devel-

operworks/websphere/library/samples/

SampleScripts.html).

Some limitations in the current exam-
ple program include:

1. Limited error detection and exception
handling (not production quality code)

2. No exploitation of Application Server
security (no userid nor password
passed to wsadmin)

3. No handling of nested or complex
attributes (for application settings)

4. Errors and Warnings are logged and
summarized, but no e-mail notifica-
tion is generated

5. No handling of incompatible applica-
tions or versions (no interdependency
analysis)

a. Today, many customers handle this
by having version=N and
version=N+1 cells
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WebSphere Portal is all about the integration of users and administration, a

common look and feel, and a standardized application programming model. With

Portal, various back-end systems can be integrated to a common user experience.

However, there are various cases where you will have several independent user

populations and will want to provide a unique and distinguished look and feel to

each of them. Each community will want to work with its own logical partition of

WehSxphere Portal independent of all others.

Examining Some Typical
Usage Scenarios

Before you start to set up a portal
server with logical partitions for dif-
ferent communities, it is important to
be clear about your specific needs and
priorities. This section details three
typical usage scenarios and their typi-
cal requirements.

Multiportal Enterprise

In the first scenario, a single enter-
prise owns and operates multiple and
different logical portals on a single
installation. For instance, there will be
independent portal instances for dif-
ferent organizational units or brands.
Usually there will be a strong emphasis
on the sharing of applications, central-
ized administration, and a common
user repository.

Workgroup Service Provider
The second scenario is very simi-
lar to the previous one, but there are

[WebSphere

significantly higher numbers of such
portal instances. There can be dedi-
cated portal services for individual
teams, departments, or projects. Easy
creation of additional portal instances
as well as self-administration is essen-
tial to achieving a reasonable total cost
of ownership (TCO). Prerequisites for
this scenario are minimal memory
footprint per portal instance and good
scalability.

Hosted Enterprises

In this scenario a service pro-
vider hosts and operates independent
enterprises on the same portal instal-
lation. A specific portal instance can
be provided for each tenant. A major
focus will be on self-administration by
the tenant. Secure isolation between
portal instances is essential. Each
instance typically has its own user
repository. Applications as well as data
must be shielded properly between
tenants. Quality of service (QoS), reli-

ability, availability, and failure protec-
tion will be other strong requirements.
The following questions and con-

siderations will point out that some of

the key requirements in the described

scenarios are orthogonal to each other.

¢ [s it most important that the portlets
and applications of different logi-
cal portals are shielded from each
other? Do you need a strong isola-
tion of your applications? This can
be achieved by having a separate
Java Virtual Machine (JVM) for each
portal instance. Nevertheless, the
downside of this is the significant
memory footprint of running mul-
tiple JVMs in parallel.

¢ Do you want to share data? Or is
it mandatory to have a very strict
isolation of your data and portal
configuration? Based on this deci-
sion, either a separate or a common
portal database may be required.

¢ Are you considering a few or hun-
dreds of portal instances on a single
installation? The answer will deter-
mine if you need to stick to a single
JVM in order to minimize memory
consumption.

There are two alternatives to
implementing multiple portal server
instances on a single hardware
instance (see Figure 1). Based on the
previous scenarios and questions, you
need to decide which of these two
options fits best for your situation.
¢ True portals are full parallel portal

and application server installations
on the same hardware instance. Each
of the portal servers will run its own
JVM and have its own portal configu-
ration database. The benefit of this
option is the best possible isolation
of applications and data. The down-
side is that it is not possible to share
applications between true portals.



“Airtual portals are peers of each other”

Using multiple JVMs will also have an
impact on memory consumption and
limit the number of true portals that
can reside on the same hardware.

¢ Virtual portals are logical parti-
tions within a single portal and
application installation. Many such
partitions are possible since this
approach is highly scalable. Sharing
of applications and data is possible.
Concepts for isolation between
virtual portals are introduced.
Nevertheless, failure protection
between applications is limited, due
to a common JVM, which is shared
among all virtual portals.

Virtual portals have been intro-
duced as a new feature in WebSphere
Portal 5.1. The following sections will
explain the concepts of virtual portals
in more detail.

New in WebSphere Portal
9.1: Virtual Portals
Virtual portals can be created easily

within a single Websphere Portal 5.1

installation whenever you need addi-

tional logical portal instances. You do

not need to repeat the portal or appli-

cation server installation over and over

again. Instead, you will reuse the exist-

ing Portal server on your system and

avoid redundant memory footprints.

Virtual portals are based on the fol-

lowing key concepts:

¢ Can be customized to expose their
unique look and feel

* Are accessed through friendly URL
mappings

¢ The notion of scoped and non-
scoped portal resources is intro-
duced

¢ Each virtual portal can have its own
distinct user population

¢ For administration of virtual por-
tals, the delegation model of Portal
Access Control is leveraged

¢ A new administration portlet will
expose a user interface to manage
virtual portals

Individual Look and Feel

Virtual portals are peers of each
other. Each virtual portal has its own
navigation with its own context root
(represented by a label), its own
instances of administration portlets,
and its own set of pages (see Figure
2). These pages include a login page,
favorites, My Portal and the anony-
mous pages. You can assign a par-
ticular theme to the pages of a virtual
portal in order to expose a unique look
and feel to the users.

In Portal 5.1, it is now possible to
use Login and Enrollment/
Self-care Portlets instead
of the screens that have
been used in the previous
releases. These Portlets and

wants to access. The requested virtual
portal will be selected as the current
context. All of the user’s activities will be
executed within in the context of that
virtual portal.

Scoping and Sharing

The requirement of isolating the
content of individual virtual portals, but
still allowing the sharing of applica-
tions, has been addressed in Portal 5.1
by a new concept: depending on the
type of portal resource, the resource
will be either be scoped to a particular

their pages can be custom-

IEM
lerminology: True and Virtual Portals
True Partal Virtual Portal
& dedicated Shared Hardware & shared Software instance

ized for each virtual portal.

Accessing a
Virtual Portal

A user can access a
virtual portal using a URL
mapping, which is defined
during the creation of a
virtual portal. The mapping
points to the root page of

the virtual portal that the
user wants to access. Such

RE 1: TRUE POR

a friendly URL for a virtual
portal can look like this:
www.ibm.com:9081/wps/

portal/aVirtualPortal.
Internally, the URL map-

ping will be translated into a
representation, which uses
the object identifier of the VP1
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virtual portal’s object ID):
http://www.ibm.com:9081/

wps/portal/lut/p/vp/18
0_35.

Based on the used URL,
the Portal will determine

which virtual portal a user
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“Each community will want to work with its
own logical partition of WehSphere Portal
independent of all others”

virtual portal, or shared among all virtual
portals of an installation.

Scoped Resources

Scoped resources belong to exactly
one virtual portal. They are associated
with the virtual portal in which they
have been created. To use such a scoped
resource, you must access the associ-
ated virtual portal. These resources are
not visible or accessible from any other
virtual portal and, therefore, cannot be
shared among virtual portals.

Pages, portlet entities, and search
indexes are scoped resource types.
The scoping of these resource types
is enforced by the portal. You cannot
modify or override this behavior, e.g.,
using access control.

Shared Resources

Shared resources are available in
the entire portal installation and can
therefore be used by all virtual portals.
Portlet definitions, portlet applications,
Web modules, URL mappings, themes,

Virtual Portal Specific Access Control (1)
Leveraging existing Access Control functionality

Explicit role assignment Prroe,

Inherited role extension

FIGURE 3: LEVERAGING DELEGATED ADMINISTRATION PROVIDED BY
THE PORTAL ACCESS CONTROL

and skins are shared resource types.
Nevertheless, it is possible to apply por-
tal access control and limit the usage of
these shared resources to certain virtual
portals. This is done by granting per-
missions to a shared resource only to
the users of the virtual portal of choice.

Unique Names
Unique names can be either scoped
or shared, depending on the resource to
which they are assigned:
¢ Unique names of scoped resources
are scoped
¢ Unique names of shared resources
are shared

This implies that only the unique
names of shared resources must be
unique within the portal installation.
When used for a scoped resource, the
same unique names can be reused in
multiple virtual portals.

Portlet Definitions
and Portlet Entities
When you try to

= | share portlets across vir-
tual portals, one impor-
tant impact of scoping and
sharing surfaces: since
portlet applications are
shared resources, their
properties will be common
across the entire installa-
tion. This means that the
configuration preferences

of the portlet definition

Explicit role

) will have the same values
assignment

for all virtual portals. If
you need to define differ-
ent configuration prefer-

sy ences for your virtual por-
tals, you will have to clone
the portlet application.

Each virtual portal can use

[WebSphere

its own clone with its own individual
configuration preferences.

On the other hand, the portlet entity
is scoped. Any preference of portlet
entities, which you have defined, will
be specific to a single virtual portal.
Obviously, those properties cannot be
shared across virtual portals.

Installation-Wide Settings

All portal property files apply to the
entire installation. You cannot define
a specific setting for individual virtual
portals. The same is true for portlet
services and the credential vault. In the
credential vault, any public credential
will be visible to all virtual portals.

Defining a User Population
for a Specific Virtual Portal

In Portal 5.1, you can configure
WebSphere Member Manager (WMM)
as a custom user registry. WMM intro-
duces the notion of a realm. A realm
aggregates a set of users within a user
repository, for instance, by selecting
several nodes in an LDAP tree. Realms
are an abstraction of physical user reg-
istry systems; they expose a distributed
user population as a single coherent
entity. It is important to emphasize that
realms are defined within the WMM
configuration and are not part of the
user registry itself. This distinguishes
realms from groups.

Realms can be applied to scope
users to specific virtual portals; you
can associate a virtual portal with a
specific realm. The realm membership
is validated during authentication in
order to ensure that a virtual portal
can only be accessed by members of
the corresponding realm. Therefore,
the realm membership can be used to
have a strictly separated user popula-
tion for different virtual portals. Even
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FIGURE 4: THE NEW “MANAGE VIRTUAL PORTALS” PORTLET

a wpsadmin will not be able to login
into a virtual portal if he/she is not a
member of the corresponding realm.
This security check cannot be overwrit-
ten. Nevertheless, it is possible that
multiple virtual portals share the same
user population by specifying the same
realm relationship. Realms can overlap,
which allows a user to be a member of
more than one realm.

Access Gontrol

When setting up a virtual portal
installation, you will have two different
kinds of administrators:
¢ The master administrator
¢ The VP-specific subadministrator

The master administrator is respon-
sible for the entire installation. He/she
will have administration privileges for the
portal. He/she will be able to create vir-
tual portals and will typically manage the
shared resources. The master administra-
tor will also be responsible for the instal-
lation of portlets, themes, skins, etc.

portal (see Figure
3). The flexibility
of portal access
control supports
the concept of virtual portals very well. By
inheritance, subadministrators implicitly
have the administrative access rights for
all the child pages underneath the context
root label of their virtual portal. Access to
shared resources can be granted explicitly.

The master administrator deter-
mines the delegation of access con-
trol roles to the subadministrator. By
default, only the admin role to the VP’s
context root label and the editor role for
the VP’s portlet entities will be assigned
automatically. Additional roles need to
be set up by the master administrator.
Typically, these additional role defini-
tions will include editor and security
administrator permissions for the users
and groups of this virtual portal.

Some portlets, such as Web Clipping
or Search, require additional role defi-
nitions for the virtual portal’s subad-
ministrator as well.

Since all virtual portals run in the
same JVM, it is unlikely that subadminis-
trators will be allowed to deploy their own
code into their virtual portal, since there

“I is also possible to use a set
of configuration tasks in order
to manage virtual portals”

[WebSphere

is a potential risk that uncertified, poorly
written, or malicious code would impact
the overall stability of the installation. If
individual virtual portals need to integrate
their private portlets, the preferred solu-
tion would be to aggregate remote portlet
services using WSRP.

Regardless of role definitions in
access control, it is never possible to
access or manage a scoped resource
in another virtual portal, nor is it pos-
sible to administer users if you are not
a member of the user’s realm. These
principles are enforced by the portal.

Managing Virtual Portals
The “manage virtual portal” admin-
istration portlet provides the capa-
bilities to manage virtual portals (see
Figure 4). In order to create a virtual
portal, a set of properties such as title,
realm, default theme, and the desig-
nated group of subadministrators need
to be specified. During the creation
process, an XML Access script will be
executed and will provision the initial
content of the new virtual portal. Once
out of the box, that script will deploy
a set of basic administration portlets
including login, self-care, search port-
lets, and the document management
portlets. The default content can be
modified easily by changing the pro-
vided XML Access script. The script
can be found in the WAS directory in
installedApps\<hostname>\wps.ear\

wps.war\virtualportal.
Besides the “manage virtual portal”

portlet, it is also possible to use a set of
configuration tasks in order to manage
virtual portals.

Summary
Virtual portal is an out-of-the-
box feature of WebSphere Portal 5.1.
The feature has a strong emphasis on
an efficient implementation, which
addresses the need for isolation as well
as for sharing between virtual portals.
For further reading, you can find addi-
tional information in the virtual portal
section of the InfoCenter at: http://publib.

boulder.ibm.com/ pvc/wp’ /510/ent/en/
InfoCenter/index.html. C;b\
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When the Office of the Chief Information Officer at the U.S. Department

of Energy (DOE) called for a renovation of the Department’s signature Web site,

energy.gov, the plans were ambitious: blow up and reorganize the site’s organiza-

tion and navigation, develop a new look and feel to bring the site a high level of

sophistication and polish, and deploy a publishing system that DOE’s content team

can use to create and maintain the site easily and efficiently, at less cost.

OE put out the call to Brook
n Group, a Web services firm,

to rescue the Web site and
asked them for a full redesign and
re-architecture of the site con-
tent. As for the publishing system,
Brook Group answered the call with
Tacklebox, its Java-based Web con-
tent management system (CMS),
running on an IBM server platform.

Web Publishing for the
1990s

In the “old” days of the Web, sites
were hand-coded, page by labori-
ous page, using now-familiar tech-
nologies such as HTML, FTP, and
TCP/IP. These technologies looked
then (and still look today) far too
much like programming for most
nontechnical people. It was unre-
alistic to expect people to acquire
such specialized technical knowl-
edge and training just so they could
enter press releases onto the site
or change a phone number on the
Contact Us page. In most organiza-
tions, that meant the people clos-
est to content and its presentation
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— writers, artists, product specialists,
marketers, PR folks — had neither
the training nor the inclination to
do what was necessary to publish
on what was quickly becoming the
organization’s most public forum

— its Web site.

Worse yet, the people most likely
to acquire that technical knowledge
rarely possessed the background or
position in the organization to make
decisions about content presenta-
tion. The disconnect that resulted
- what we call the Webmaster
bottleneck - led to inefficiency and
frustration at both ends of the equa-
tion. Content “owners” want to con-
trol how content is managed. They
need the ability to make edits (often
simply fixing typos or changing a
few words) without waiting for their
requests to cycle through the IT
department’s priority list of to-dos.
The IT people called into service for
Web site maintenance are frustrated
by the mundane nature of much of
their work, particularly when the
content owners always seem to want
the work done yesterday. Add to

that the unavoidable culture clash
between techies and nontechies,
and it became clear that a new solu-
tion was required. Enter the CMS.

Gontent Management

Tacklebox and other such sys-
tems allow organizations to put
content management in the hands
of anyone by simply assigning
them rights to manage content
and requiring a minimum of train-
ing. A CMS automates many of the
mundane tasks that make up the
publishing cycle. Content is entered
through a Web-based content cre-
ation and editing engine. The engine
provides “what you see is what you
get” controls, allowing nontechnical
staff to maintain content in a recog-
nizable, word processor-like inter-
face. This means that those simple
edits that need to be done “now”
can be done, simply and immediate-
ly, by anyone in the organization. A
workflow system allows site admin-
istrators to automate the editorial
review and approval process by
assigning staff members to step-by-
step workflows that can be assigned
to individual pieces of content. Each
staff member has a specific role in
the workflow. Once those workflow
assignments are made, the system
provides the right users access to
the right content, and then routes
that content through its appropriate
approval path.

Workflows are created by site
administrators to mimic their
organization’s real-life publishing
flow, moving content from author to
editor to reviewer until one of three
outcomes is reached: the content is
published on the live Web site; it is
sent back to the author for changes
and then iteratively through the pro-




cess until it is ready to be published;
or it is not approved and is stored

in the content archive as a “disap-
proved” item.

The system automates notifica-
tions by alerting workflow role play-
ers when to act. It provides content
scheduling, an automated way for
content to “go live” or be removed
by simply applying a scheduled date
to the content. Instead of the 1990s
method of requiring Web staffers to
sit at the keyboard waiting for mid-
night to strike so they could punch
the Enter key to FTP a new page
to the site, CMS system daemons
constantly monitor workflows and
content states, moving content onto
or off of the site as scheduled. This
self-monitoring allows authors to
develop content well ahead of its
needed publication date. The con-
tent then goes through the entire
approval workflow, but is not posted
live on the site until the time is
right.

In addition to its main job of
content management, full-feature
CMS publishing provides two key
site management features.

First, navigation management
allows site managers to manipulate
the actual site structure. Where
pages and folders once used the
server’s file system to create a
navigation tree, Tacklebox allows the
DOE staff to add, delete, move, or
rename sections, subsections, and
subsites, or create page redirects to
assist in marketing and in managing
legacy URLs. Managers can hide or
reveal sections of the site, allow-
ing them to fill pages with content
in the background, and only reveal
them when they are fully ready for
publication.

Second, all publishing activities
related to a given piece of content,
or a given user, are monitored and
maintained in an audit table, allow-
ing site managers to know precisely
which content was updated, when
and by whom, and maintaining
those specific relationships so that

content can be “recalled” if neces-
sary. This function is crucial to
federal government Web sites like
energy.gov. Federal Web content is
part of the public record of federal
documents, subject to retention
policies just as is any document pro-
duced by the Government Printing
Office. Preservation of documents
and an audit trail that preserves all
published versions of a document,
as well as recording the actions
taken during the publication cycle
are crucial features of a government
CMS.

Building the Infrastructure
HTML sites were simple. They
needed an Internet-connected Web
server, a set of HTML files contain-
ing embedded static content, and

between the Web server and the
application/database. The applica-
tion is serving three masters at once:
the set of users visiting the site over
the public Internet and viewing
HTML pages served by the system;
the site managers and content folks
who are working behind the scenes
to dynamically change the site while
it is in production; and the applica-
tion functions that drive the system
workflow, site management, user
management, e-mail notifications,
and automated publishing func-
tions.

Brook Group knew that DOE
would require a high level of reli-
ability and industrial-strength
performance from every tier of the
site. For that reason, they recom-
mended the IBM infrastructure: IBM

“This means that those simple
edits that need to be done

‘now’ can be done, simply and
immediately, by anyone in the

organization”

a collection of image files that were
referenced from within the HTML:
that is, a Web server, a file server,
and a DNS entry. While the techni-
cal infrastructure required to drive a
CMS like Tacklebox is certainly with-
in the capability of many organiza-
tions, it far exceeds that of a typical
HTML site. The main Tacklebox
engine is built in Java using the
Struts framework. Its database back
end contains all site content, graph-
ics, page templates, navigation, and
site-specific configuration options,
and the front-end templates are sets
of JavaServer pages (JSP).

Tacklebox requires an applica-
tion server to manage interactions

Web Server at the front end and a
WebSphere Application Server in the
middle tier. DOE planned to use an
existing Oracle 9i database server
for the back end. Brook Group’s
Tacklebox development team uses
WebSphere Studio Application
Developer as its primary develop-
ment tool. Given the DOE mandate
that the site maintain maximum
uptime, even under potentially
heavy load, Brook Group decided
that WebSphere Application Server
(WAS) was the best choice. With
large-scale clients such as America
Online, Ameritrade, the Department
of Justice, and the White House
Office of Management and Budget,

www.SYS-CON.com/WebSphere
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they know that their solutions have
to be reliable.

CMS systems can be deployed in
one of two modes. Clients such as
DOE, who have the existing infra-
structure and resources to host the
application themselves, often pre-
fer that method. It provides them
with economies of scale through
shared resources and ensures that
all data and system management
functions stay behind the firewall.
Brook Group also provides a hosted
CMS solution in which clients use a
hosted version of the site. For that
method, Brook Group also uses WAS
as its application server.

“Stuff” Happens
The process of designing and
building a department-level Web

cerned that it was more power than
this application and this one Web
site needed. As it turned out, the
recommendation paid off.

After a number of months devel-
oping design approaches and con-
tent maps, acquiring and installing
equipment, gaining approvals, and
conducting meetings, we finally had
a working application in place. The
DOE staff charged with developing
content were hard at it, and the site
took shape. The final element to be
implemented, a non-IBM search
engine, was the final technical piece
to be deployed. As the launch date
neared, the search engine was prov-
ing a particularly sticky issue. It
was not well documented and the
software company provided little
technical support. A few days before

data, methodically analyzing the
situation until it became clear that a
minor component in the system, the
Java drivers used by WebSphere and
the search engine, were incompati-
ble. Although the team had deployed
the correct drivers, and the search
engine documentation suggested
that its driver would work with
IBM’s, it was not the case. The driver
mismatch was causing sessions to
spin out of control, eventually crash-
ing the application server and the
site along with it.

Happy Endings

Throughout the analysis, the
project team made numerous calls
to the search engine vendor and
IBM. Once the problem was isolated,
IBM stepped up with a solution,

“When a large, public project hegins
to go south, there is no lack of finger-
pointing and panic button-hitting”

site for a federal agency is fraught
with bureaucracy: endless meet-
ings and conference calls, steering
committees, listservs, and multiple
layers of approval for every project
element from color schemes to
search engines to hardware acqui-
sition plans to content types. The
Office of the CIO at DOE led a 30-
plus member steering committee of
stakeholders throughout the organi-
zation. They shared two characteris-
tics: they all wanted a new site, and
they all disagreed on what that site
should be.

The recommendation to use a
WebSphere Application Server met
with minor opposition. Although
DOE already used the product, the
specific staff members assigned to
this project were unfamiliar with it.
They had valid concerns about their
ability to support a product they did
not know well, and also were con-
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final testing, the engine was finally
configured and working. Final test-
ing showed all systems working.
Almost. The site, now running in a
staging environment and ready for a
public launch, began to bog down.
Performance seemed to regularly
slow to a crawl and the site began
to drop. The application server was
crashing and no one knew why.

When a large, public project
begins to go south, there is no lack
of finger-pointing and panic but-
ton-hitting. Various members of
the team, and a few new faces who
popped out of the bureaucratic
woodwork for the first time, began
taking pot shots. “The application
has a memory leak!” “The search
engine is no good!” “The testing was
inadequate!” “The implementation
was faulty!”

But amid the clamor, a few cooler
heads began poring through the

forwarding an about-to-be-released
WebSphere patch that addressed the
specific incompatibility. The patch
was installed, the problem imme-
diately disappeared, and eighteen
months later, energy.gov is still run-
ning strong.

The DOE site garnered an Internet
Best In Class award from Content
Week magazine, a testament in part
to the decision to go with a proven
platform. As Brook Group prepares to
launch the next version of Tacklebox
at energy.gov this year, the site
remains a WebSphere success story.
From the use of an IBM SPC test lab
during the development process,
which proved that the site would
withstand far more capacity than was
expected on energy.gov, to the cru-
cial last-minute driver fix, the power
and reliability of the WebSphere-
Tacklebox combination has proven a
winner for energy.gov. @
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You don’t have to look any further than your own driveway to get a sense of

some of the challenges facing the automotive industry.

irst, is the type or brand of

vehicle you're driving now

different from your previ-
ous vehicles? The answer is likely
yes. The days when buyers bought
a Chevrolet, Ford, or another brand
again and again are largely over.
Today, many people also move
between economy cars, sporty cars,
mini-vans, SUVs, and luxury cars
as their needs and desires change.
This makes it very challenging for
automotive companies to meet cus-
tomer demands and to do so ahead
of fierce competition.

Second, what happens when your
vehicle needs maintenance? There’s
hardly any do-it-yourself any-
more, and maintenance and repair
is not simple for professionals.
Increasingly sophisticated vehicles
chock-full of intricate electronics
and software have made it more dif-
ficult, and more essential, for service
professionals to receive ongoing
training. Parts suppliers also must
keep pace with the ever-increasing
complexity. If they don't, quality
suffers, warranty issues and costs
increase, and customer satisfactions
drops.

Third, was your vehicle made
in the U.S.? Whether or not your
answer is yes, foreign-made vehicles

www.SYS-CON.com/WebSphere

have become so common that U.S.
manufacturers are grappling with
significant over-capacity in their
manufacturing capabilities. That
pressure on efficiency undermines
their businesses.

In addition, automotive industry
players need to compete on a global
scale, offer costly incentives to cus-
tomers, and deal with increasing
government regulation. As a result of
these pressures and more, the indus-
try needs to keep in lock-step with
rapidly changing customer demands
and improve quality and efficiency
from product design to vehicle ser-
vice across their operations.

Many are looking to information
technology (IT) to help them do so.
They need to integrate their busi-
ness and IT processes within and
beyond their own organizations to
allow them to respond with speed to
customer needs, technology issues,
market opportunities, and competi-
tive threats.

IBM has worked closely with
automotive customers for years. The
top 10 worldwide motor vehicle and
parts companies listed in the July
2003 Global 500 use IBM WebSphere
software. IBM Rational is number
one in embedded software test
automation tools, and seven of the

top 10 worldwide automotive manu-
facturers use IBM Lotus e-learning
solutions.

In addition, IBM has created soft-
ware solutions designed specifically
to address the challenges facing the
automotive industry. The solutions
are part of IBM’s effort to deliver
solutions based on customer prefer-
ence for buying solutions designed
for their industry. Each solution
draws on the appropriate capabili-
ties from IBM’s WebSphere, Lotus,
Tivoli, DB2, and Rational middle-
ware brands, and IBM’s industry-
specific middleware combined with
applications from independent soft-
ware vendors (ISVs) and industry-
expert services.

IBM automotive solutions can
speed the design and development
cycle, and improve plant operations
and dealer communications. From
design to ongoing service, the solu-
tions help companies analyze data
to improve quality and customer
satisfaction. They also provide ways
to meet varying customer expecta-
tions and respond faster to market
shifts. Offering better collaborative
tools and automating early warning
business processes allows for cost-
effective development and deploy-
ment.

“Each solution has multiple
scenarios that address a range of
industry challenges,” said Larry
Carvalho, market segment manager,
Automotive Industry, IBM Software
Group. “And they’re based on open
standards and industry initia-
tives so that companies can begin
by addressing any challenge they
choose and move on to the next
when they're ready.”

The solutions are also designed
to allow customers to reuse existing
and new applications and compo-
nents. “The solutions are based on
a services-oriented architecture




which means that each application
(including legacy applications) can
be constructed as a Web service to
be reused and added to as needed,”
said Chae An, director, Industrial
Sector Solution Development, IBM
Software Group.

“This approach also enables the
integration of back-office applica-
tions, such as Enterprise Resource
Planning (ERP) systems, with plant
floor applications or devices, such
as those for scheduling, robotics and
printing at a manufacturing facility,”
said An. “Also, because of the open
architecture, the applications can
integrate in today’s heterogeneous
IT environments,” he added.

IBM’s solution for automotive
product design and innovation helps
companies more effectively collabo-
rate within and beyond their organi-
zations. Automotive manufacturers
have long depended on single-ven-
dor CAD/PDM solutions to support
their enterprise-wide engineering
and design activities.

In recent years, however, industry
trends including mergers and global-
ization, increased product complex-
ity, more dynamic and volatile part-
nering on product value chains, and
the need for tighter team integration
and collaboration with primary
partners and suppliers have created
new challenges for OEMs (original
equipment manufacturers), their
primary suppliers, and their product
line value chains. More and more,
first tier suppliers are being forced
to deploy, maintain, and integrate a
widely heterogeneous environment
of CAD/CAM/CAE and product data
management systems, particularly if
they wish to participate in multiple
product value chains.

The design and innovation
solution helps enable effective col-
laboration in these heterogeneous
environments by providing seam-
less integration of PDM systems
from multiple software vendors.
This ensures that all parts of the
system are well integrated and work
together as one coherent enterprise

PDM. The solution extends the
basic capabilities in IBM’s Business
Integration (people, process, infor-
mation) portfolio for federating
data and processes across multiple
heterogeneous PDM systems and
data sources in a product design,
development, and manufacturing
environment. This enables real-time
visibility and centralized access and
management of product data, con-
figuration, and process information
throughout the product life cycle,
across the partners working together
in product design and development.
The solution also has an embed-
ded system life cycle management
offering that combines software,
services, and consulting to improve
the strategy, design, and support of
in-vehicle software and electron-
ics. These systems are expected to
provide much of the innovation for
automotive companies in the future

“Understanding the industry’s

and they also have a tremendous
impact on vehicle warranties. The
offering improves embedded sys-
tem design, thus reducing warranty
issues and improving product dif-
ferentiation through enhanced fea-
tures.

In addition, IBM has put together
a set of investments, initiatives,
and solutions that create a leading-
edge, open standards-based hard-
ware platform for computer aided
engineering (CAE) simulation and
analysis targeted for the automotive
industry. Designed to help auto-
motive companies find new ways
to reduce product development
time and cut costs for increased
quality and competitiveness, the
Automotive Engineering Innovation
Framework (AEIF) initiative extends

IBM’s capabilities in Product Life
Cycle Management (PLM). It also
brings together IBM expertise in
Grid and Deep Computing, virtual
products, process innovation, and
more.

Just as in the design and develop-
ment process, automotive compa-
nies need to improve their manufac-
turing productivity. They face cost
pressures and decreased profits due
to excess and obsolete inventory,
poor on-time delivery which has
hurt customer satisfaction, difficulty
implementing product innovations
which hurts market share and lim-
ited ability to make the most of sys-
tem capabilities such as electronic
procurement.

IBM’s solution for automotive
manufacturing productivity address-
es plant floor systems, ERP, and sup-
ply chain management.

For plant floor systems, the offer-

ing provides an integrated set of pro-
cesses, tools, and services that help
reduce the cost and complexity of IT
for plant operations, improve plant
management decision-making, and
increase the flexibility of manufac-
turing operations.

The ERP offering helps compa-
nies integrate systems within and
outside their organizations so they
can make real-time, knowledge-
based decisions within the sup-
ply chain. The solution allows an
enterprise to extend data outward
and collaborate effectively with part-
ners, suppliers, and customers. The
result is improved productivity and
forecasting, as well as reduced cycle
times and investments in inventory.

The supply chain management
offering helps companies balance

www.SYS-CON.com/WebSphere




demand and supply, improve cus-
tomer service, and optimize inven-
tory levels by continuously planning
in real time across organizational
boundaries. Its process, organiza-
tion, and technology elements assist
companies with production plan-
ning, profit optimization, and yield
management. As a result, automo-
tive companies can reduce plan-
ning cycle and lead times, as well

as increase order fill rate, inventory
turns, and throughput.

Another IBM solution for the
automotive industry deals with sales
and service issues. It consists of
offerings to address quality insight,
dealer collaboration, and consumer
insight.

Quality issues facing the industry

include recurring product recalls
and rising warranty costs. IBM’s
quality insight offering is a pro-
cess and technology infrastructure
framework where the combination
of information integration, analyt-
ics, and automation identifies and
predicts defective products. It does
so by creating an enterprise-wide
view from manufacturing through
customer ownership, thus providing
capabilities for risk management,
warranty cost containment, qual-
ity, and product improvement pro-
grams. The ownership experience
can be improved and brand loyalty
strengthened.

Automotive companies also need
to improve their collaboration with
dealers. Currently, they incur high
costs due to inconsistent processes
across dealerships. In addition,
customer satisfaction is low and the
relationship between dealers and
parts manufacturers (OEM suppli-
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ers) is deteriorating.

IBM’s offering for dealer collabo-
ration, a workplace and business
process infrastructure framework,
focuses on improving the customer
buying and ownership experience.
It does so by enhancing collabora-
tion and consistency of processes
between the dealer and OEM part-
ners. IBM’s Workplace platform pro-
vides role-based capabilities for dif-
ferent personnel such as sales man-
agers and mechanics at a dealership.
Mechanics, for example, could view
3D drawings and instruction manu-
als using Workplace capabilities.
Within this offering, automotive
parts information is managed by the
WebSphere Product Center.

The solution, therefore, helps

provide dealers with integrated
content, improved sales, purchas-
ing, delivery of parts, accessories
and service, issue management,
and education throughout the after-
market demand chain. The result is
lower process costs, a better buy-
ing and ownership experience, and
improved relationships between
dealers and their suppliers.

Gaining insight into consumer
needs is also important for auto-
motive companies. In addition to
declining customer loyalty and low
customer satisfaction, they have had
to absorb high sales incentives costs
and have had difficulty implement-
ing effective marketing programs.
IBM’s offering for customer insight
includes enterprise and dealer cus-
tomer relationship management
capabilities, call centers, marketing,
and customer intelligence telemat-
ics. The use of these capabilities can
reduce call center costs and enable

marketing programs through better
intelligence.

IBM also has solutions for
finance management and for human
capital management. The solution
for human capital management
addresses the industry’s high HR
function costs and inconsistent HR
processes. It also helps automotive
companies speed up their respon-
siveness to HR service requests, and
provide cost-effective training. The
solution for Finance Management
helps improve forecasting accuracy,
shorten planning cycle times and
the time between closing books and
issuing financial reports, cut costs
in the finance function and improve
compliance with regulations.

“Understanding the industry’s

“The days when huyers hought a Chevrolet,

needs is key to the effectiveness of
all the solutions,” Carvalho said,
and to ensure that this insight con-
tinues to be part of its offerings

IBM is active in industry groups
working on IT issues. Among them
are the Automotive Industry Action
Group, a U.S. organization similar
to groups in Europe and Asia, which
is working on industry standards
for business-to-business integra-
tion, and the Automotive Open
Systems Architecture (AUTOSAR)
consortium, which is working on the
creation and adoption of globally
recognized, open-standards-based
platforms for the electronics and
software in vehicles.

“The pedal-to-the-metal pace of
change in the automotive industry
makes it a constant challenge for its
players to be first to the finish line,”
said Carvalho. “But the right IT solu-
tions can make a big difference in
who wins the race.”
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APPLICATIONS
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In an enterprise WebSphere 5.1 deployment, the applica-
tion business logic is developed as Enterprise JavaBeans
(EJB). In many situations, there exists a need to execute
standalone Java programs that run outside the container. To
reuse the business logic present in the EJBs, the applica-
tion client can use the EJB resources that are provided by
the application server. However, in an enterprise deploy-
ment, these resources are protected from external use by a
security system that requires clients to present appropriate
credentials to access any of the application server resourc-
es. This article describes the programming model as well
as the client and server configurations needed to develop a
Java thin client application.

Programming Model

In order to connect to WebSphere Application Server
5.1 in a secured environment using an RMI/IIOP con-
nection, an application needs to perform certain opera-
tions in a particular order. These operations are:

1. Initialize the Object Request Broker (ORB) inside the
client JVM

2. Log into the application server providing the appro-
priate credentials

3. Asserting the identity of requester, obtain a reference
to the appropriate resource

4. Execute the operations on the resource
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In a secure WebSphere 5 environment
BY ADITYA RUSTGI

This section describes these operations, their order,
and the reason for executions.

Initialize the Object Request Broker

The first operation in the scheme above is to initial-
ize the Object Request Broker. This is done by creating
an InitialContext object passing in the information
about the location of the target application server and
the name of the InitalContextFactory implementation
class. After performing an InitialContext creation, per-
form a default lookup so that the bootstrap host/port
can be determined for the security server lookup.

Hashtable env = new Hashtable();

env.put(Context.INITIAL CONTEXT FACTORY,

"com.ibm.websphere.naming.WsnInitialCon

textFactory");

env.put (Context.PROVIDER URL, "corbaloc:iiop:
myhost.mycompany.com:2809") ;

Context initialContext = new
InitialContext(env);

Object obj = initialContext.lookup("");

If the target server is located at the same machine
as the client, we do not need to specify the Context.
PROVIDER_URL in the hashtable. If the target server
is running on a remote machine, or if it is running on
the same machine as the client but the IIOP listener
port is not 2809, we have to provide that information
to the InitialContext. In this situation, perform a new
InitialContext programmatically ahead of the JAAS
login. JAAS needs to know where the Security Server
resides to verify that the user ID or password entered
is correct prior to doing a commit(). By performing a
new InitialContext in this way, the security code has the
information needed to find the Security Server location.
This can be performed in the following ways:
1. Define a system variable java.naming.provider.url at




the command line and set its value to the IIOP URL of
the target WebSphere application server

java —Djava.naming.provider.url=corbaloc:iiop:
myhost.mycompany.com:2809
-Djava.naming.factory.initial=com.ibm.web-

sphere.naming.WsnInitialContextFactory

2. Create a file named jndi.properties and place the file
in the class path of the client JVM. The file will con-
tain the following information:

java.naming.provider.url=corbaloc:iiop:myhost.mycom-
pany.com:2809
java.naming.factory.initial=com.ibm.websphere.nam-

ing.WsnInitialContextFactory

3. Provide it to the constructor of the InitialContext as
shown in the example above

In a WebSphere 5.1 cell, the URL can point to any
WebSphere application server running inside the cell.
Since this initial context is only used to initialize the
ORB running inside the client JVM, and no contact
with the application server is made, we do not need
to provide the credential during the creation of the
InitialContext here.

Perform a JAAS Programmatic Login

A secured enterprise bean application requires the
identity of the user that is looking up the EJB and invok-
ing the method for authentication and authorization
purposes. This information has to be collected in the cli-
ent application and provided to the user. There are two
different models for performing this, batch programs
and user interactive programs.

Batch Programs
These are standalone programs that run without user
interaction and use one identity to perform all the opera-
tions. In this case, the information can be provided stati-
cally in the sas.client.props properties file. The application
client will then be written in such a way that the runtime
uses this information rather than collecting from the user.
In order to perform this mode of authentication, the follow-
ing properties must be specified in the sas.client.props file:
¢ loginSource: This specifies how the credentials for
user validations are obtained. For batch programs this
value should be set to properties or keyfile. If set to
properties, the value for the username and password
are specified in this file as mentioned below. If the
value is keyfile, then the username and password can
be specified in a keyfile.

com.ibm.CORBA.loginSource=properties

¢ loginUserid: This specifies the username to be used to

authenticate the client code and it will be the identity of
the caller for EJB authorization checks on the applica-
tion server. This must be specified in conjunction with
the loginSource set to properties above.

com.ibm.CORBA.loginUserid=wasadmin

¢ loginPassword: This specifies the password for the
username specified above

com.ibm.CORBA.loginPassword=wasadminpassword

After initializing the ORB (as specified above), the appli-
cation can be written in a normal way. At locations where
the client looks up the EJB resources, the application server
will challenge the client for authentication information.
This information will be gathered by the client runtime
from the sas.client.props and passed onto the application
server. The code in Listing 1 depicts this model.

The component of the test application in Listing 1
that accesses EJBs is shown to run both in a separate
thread and the main thread. Test is an EJB that has
authorization rules defined using declarative security.

User Interactive Programs

As opposed to the batch programs, user interactive
programs collect the authentication information from
the user. The client application then runs using the
identity of that user. In this case, providing the authen-
tication information inside the sas.client.props will not
suffice. For this model, there are two options:

1. Use the WebSphere default information collection
mechanism. WebSphere provides two user interfaces
that can be used to collect the username and pass-
word from the user.

a. GUI: This is a basic Swing window that prompts
the user to specify the username and password.

Login at the Target Server ll

Enter login information for localhost

Realm/Cell Name ||0cqhosi
User ldentity [

User Password |

o cmn

FIG 1: GUI INTERFACE

b. Stdin: This is the command line standard input.

FIG 2: STDIN INTERFACE

Using this model, the application can be written in
exactly the same way as the batch programs above.
No special programming is needed except initial-
izing the Object Request Broker.

www.SYS-CON.com/WebSphere



APPLICATIONS

2. Provide your own user interface and own the respon-
sibility of collecting this authentication information
and then use that information to programmatically log
onto the application server. Once the authenticated
Java subject is obtained from the logging in process, it
is used to execute the actions that require access to the
EJB resource on the application server (see Listing 2).
(Listings 2 and 3 can be downloaded from sys-con.com/
websphere/sourcec.cfm.) Additionally, the application
can create an implementation of the CallbackHandler
interface that creates the user interface to collect the
information from the user.

To execute Listing 2 the sas.client.props would need to
be modified to contain the following.

com.ibm.CORBA.loginSource=none

The things to note in this programming model are:

1. CallbackHandler: A CallbackHandler is a JAAS mecha-
nism to collect authentication information from the
user. Since we are taking up the responsibility of col-
lecting that information using our custom interface,

module) and the CallbackHandler. The LoginContext
is used to login, which in the background invokes the
CallbackHandler to collect the authentication informa-
tion. It then passes this information to the login mod-
ules that are specified using the alias.

3. Login action: Creates a subject that contains the prin-
ciples corresponding to the logged in user.

4. WSSubject.doAs(): In order to associate the current
thread’s identity with the authenticated procedure,
the doAs method on the WebSphere WSSubject is
invoked.

5. PrivilegedAction: The code to access the EJB resourc-
es on the application server should be wrapped
inside the run method of a class that implements
PrivilegedAction. The code running inside this block is
associated with the identity of the subject passed into
WSSubject.doAs().

6. Thread: If your client application creates threads, the
client JVM runtime does not propagate the thread iden-
tity to the newly created thread. Therefore, your appli-
cation will need to make sure that the authenticated
subject is available to each thread, if that thread looks
up EJB resources on the application server.

“The application server will challenge
the client for authentication information”

we will be using a nonuser interactive WebSphere
CallbackHandler implementation:

com.ibm.websphere.security.auth.callback.

WSCallbackHandlerImpl
We can also use the following CallbackHandler:

+ com.ibm.websphere.security.auth.callback.
WSGUICallbackHandlerImpl
+ com.ibm.websphere.security.auth.callback.WSStdinCal

lbackHandlerImp

These two CallbackHandler implementations will
produce a user interface identical to the GUT and
Stdin interfaces discussed previously. In the sample
code above, reflection has been used to create the
CallbackHandler. The benefit of this is that you would
not need to place that class in your build classpath.
When the application runs (configured as shown in
the next section), the runtime shall provide the defini-
tion of the class. The developer can choose to use the
two-parameter constructor to create an object of that
class.

2. LoginContext: A LoginContext is a vehicle in the JAAS
mechanism to specify the Login Module alias (cli-
ent application should use “ClientContainer” login
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Running the Glient Application
In order to start and run the thin Java application cli-
ent there are several settings that need to be provided to

the Java runtime at the command line. Listing 3 shows a

sample batch file that launches the TestJavaThinClient

class.
The following items need to be noted about the patch
file:

1. JVM: In order to use Java thin clients, we have to use
the IBM JRE. The runtime that has been used in this
example is from the WebSphere application client. The
runtime that comes with WebSphere Application Server
can be used instead.

2. Classpath: The Client JVM uses hierarchical class load-
ers to load all the relevant classes. There are three class
loaders involved.

a. Extension class loader: The classpath for this class
loader is specified through the value of java.ext.
dirs on the command line. This should contain the
JRE extention classes as well as all the IBM
WebSphere specific classes. If your application used
JMS, then this is the location where you would put
JMS specific jars.

b. Bootstrap class loader: The classpath for this class
loader is specified using the -Xbootclasspath/p:
syntax on the classpath. This will contain the ibmorb.
jar and the WebSphere properties.
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c. Application class loader: All the client application
classes, utility JARs, and EJB client JARs are specified
in this classpath. This is specified using the —class
path syntax on the command line.

3. SAS client file: The location to the SAS client file is
specified using com.ibm.CORBA.ConfigURL parameter

on the command line. This URL points to the sas.client.

props file.

4. STDIN cLIENT SAS: This is a SAS client file where the
login source has been set to standard input.

5. SOAP client file: The location of the SOAP client file is
specified using the com.ibm.SOAP.ConfigURL param-
eter on the command line. This URL points to the
soap.client.props. The properties in this file dictate the
SOAP communication between the application client
and the application server. The client can make JMX
administrative calls to the application server using the
SOAP connector. This file dictates the security settings

LISTING 1

package com.perficient.client;

import java.rmi.RemoteException;
import java.security.PrivilegedAction;
import java.util.Hashtable;

import javax.ejb.CreateException;
import javax.naming.Context;

import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.rmi.PortableRemoteObject;

import com.perficient.test.Test;
import com.perficient.test.TestHome;

[ **
* Qauthor aditya.rustgi
*
*/

public class TestClient {

public static void main(String[] args) {

try {

//Perform an InitialContext and default lookup prior to log-
ging

//in to initialize ORB security and for the bootstrap host/
port

//to be determined for SecurityServer lookup.

Hashtable env = new Hashtable();

env.put(Context.INITIAL CONTEXT FACTORY,

"com.ibm.websphere.naming.WsnInitialConte
xtFactory");

env.put (Context.PROVIDER URL,

"corbaloc:iiop:localhost:3737");

final Context initialContext = new
InitialContext(env);

initialContext.lookup("");

// Execute an action in the same thread.
new TestAction(initialContext).run();

// Execute an action in a separate
thread.
Thread t = new Thread() {
public void run() {
new TestAction(initia
1Context).run();

Yi
t.start();
t.join();
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for that communication. If your application does not
make any JMX administrative calls, you can point this
to the default soap.client.props file located under the
WebSphere/properties folder.

6. JAAS login configuration: The location to the JAAS login
configuration file is specified using the java.security.
auth.login.config. This file specifies the login modules
for the JAAS login alias (‘ClientContainer’) that were
used in our application.

Summary

To write a Java thin client to access EJB resources on
an application server certain programming models and
configurations need to be specified. This article discussed
a few of these programming models and mentioned the
property settings needed to configure the client JVM to
successfully make the remote calls to a secured applica-
tion server.

}

catch (NamingException ne) {
System.out.println("Naming Exception");
ne.printStackTrace();

}

catch (InterruptedException inte) {

inte.printStackTrace();

}

}

public static class TestAction {
private Context ic;

public TestAction(Context ic) {
this.ic = ic;

}
public Object run() {

Object o;
try {
o = ic.lookup("ejb/com/perfi-
cient/test/TestHome");
TestHome testHome = (TestHome)P
ortableRemoteObject.narrow(o,TestHome.class);
Test test = (Test)testHome.cre-
ate();
System.out.println("Message
from Test EJB:"+test.getHello());
} catch (NamingException e) {

e.printStackTrace();
} catch (RemoteException e) {

e.printStackTrace();
} catch (CreateException e) {

e.printStackTrace();
}

return null;
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Fool’s Gold

Everyone remembers the “worksheet” you had to
fill out for WebSphere Portal Server v4 to prepare for
the droves of configuration options that the installa-
tion would require. This step-by-step manual, which
could be ordered on CD or downloaded (and which was
supplementary to the regular Portal documentation),
walked a user through the installation; it explained
each and every option up front, gave examples for
most options, and let the user create the configuration
before attempting the installation. Due to its success,
this worksheet quickly became a critical companion for
most installers. It helped avoid many installation issues
that would cause the lengthy installation process to
have to be restarted.

Unfortunately, the procedures for correctly clean-
ing the machine after a failed installation were poorly
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documented. Granted, the Troubleshooting Guide did
provide a list of potential errors you might receive dur-
ing an installation, but it wasn’t exhaustive. So it was
possible to generate an invalid “worksheet” configura-
tion, have the installation fail with an unknown error,
and then have to recover via (mostly) trial and error.

The most common complaint, however, from end
users and/or clients using Portal version 4 was that
the installation tried to lay down a complete IBM solu-
tion: IBM HTTP Server (IHS), WebSphere Application
Server (WAS), DB2, Informix Dynamic Server (IDS), and
WebSphere Portal Server (WPS). Only after you installed
everything (assuming there were no conflicts with simi-
larly functioning existing software), could you run a
couple of configuration scripts that could move parts
of the infrastructure to other vendors, such as LDAP to
Active Directory, or DB2 to Oracle. The point is that the
initial installations of certain parts of the IBM stack were
not useful because clients were going to move to other
vendors for their business reasons anyway.

Another IBM product, Content Manager, shares some
of the same installation issues as Portal as well as intro-
duces new ones. Before Content Manager version 8.2, it,
like Portal, also suffered from having panel after panel
of configuration options, which was simply overwhelm-
ing for amateur users. The problem was exacerbated
for new users because if they were unfamiliar with the
product or its dependencies (such as DB2) it might have
taken several hours to research the proper values for all
the fields on all these panels. If a user was able to install
the product, the values entered sometimes resulted in
an invalid configuration; the installation succeeded, but
the program didn’t run.

Because of all these different factors the installation
processes for certain products were sometimes reduced
to little more than trial and error processes, which beg
us as developers to ask the tough question: should prod-
ucts really require experts to install?

Rags to Riches

Those are just two examples; there are others. The
emphasis should not be on things that were done
wrong, but instead on what lessons can be learned to



enhance the experience for end users in the future. It is
well understood that IBM has extremely complex prod-
ucts that need to be integrated into highly complex, het-
erogeneous environments — so it’s no wonder that the
installation process is overly complex and not necessar-
ily intuitive. With experience, like that mentioned above,
and critical user feedback, which is provided continu-
ously, IBM has taken a serious look at this problem and
has recently come up with at least one solution that

will be making its way onto the stage soon enough. It is
called Integrated Runtime (IR).

A Quick Fix, for Now...

IR is an impressively fast response to the problem
that IBM faced, and that’s because it operates primar-
ily on the principle of data hiding; it does not attempt
to, nor does it want to (at this point in time anyway),
change the actual installation procedures. Its focus is to
put the installation issues into the hands of experts for
each product. These people have gathered knowledge
and have experienced installing each product on differ-
ent platforms. They are best able to aggregate all of this
knowledge to produce reusable “wrappers” that sit on
top of the existing procedures, providing customized
installation scenarios; in other words, preconfigured
solutions (with all the bugs and kinks worked out, hope-
fully).

IR’s current version is 1.1, with an upcoming 2.1
release targeted for the end of Q1 2005. Figure 1 gives a
high-level look at how IR is designed. It can be broken
down into two primary units: application wrappers and
solution wrappers. Each of the units work together in a
cooperative fashion as a single solution: the application
wrapper controls the execution of one or more existing
installation scripts as well as possibly one or more pre-
or post-installation procedures; the solution wrapper
coordinates one or more application wrappers to pro-
vide a solution that can potentially integrate any num-
ber of products, of any version, on any set of platforms,
with each other.

Application wrappers facilitate reuse within and
amongst product teams. Looking forward, if all teams
opened up their respective installations through wrap-
pers (instead of having experts come in and fix the
issues for them), it would reduce the time necessary to
perform integration testing because the tasks would be
broken down into smaller and more manageable pieces
that could then be reused in this framework provided by
IR for other solutions.

Not only does a framework like this one enable a
clean and consistent interface to the installer, but it also
abstracts away the concept of separate installation logs
and installation error codes. Since everything now gets
installed through this framework, everything would also
report to it.

In fact, to reap the most benefits, it should be the
responsibility of this expert team to break any tasks that
are specific to integration out into separate wrappers,

“IBM has been putting

forth quite an effort to
revamp and fix the
installation challenges
that developers and
consultants have seen
in the past”

which could be included in different solutions as neces-
sary. Figure 2 shows a product map where the numbered
lines are these procedures, which integrate their respec-
tive endpoints.

According to the diagram, an integrator can presume
that if IDS and DB2 were packaged as a single solution
it would require only two application wrappers — one
for each product, more clearly shown in Figure 3 as
Solution Wrapper A. It is easy to see that none of the
integration wrappers are needed because there aren’t
any lines between the products in this solution wrapper.

However, if a client wants to install Portal and have
it integrated with either of the aforementioned prod-

DEZ2 Application
WAS :wm;

SinglePlatorm
Multi-Platform
SoktionWmpeel——— (| et

' |os»opmmn
for DB2
WPS Mw: n

Duak-Platform

Solution Wrapper
for DB2/ IHS

FIG 1: HIGH-LEVEL DESIGN FOR INTEGRATED RUNTIME

FIG 2: PRODUCT INTEGRATION MAP
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PRO-SPECTIVE

“The ideal solution would be for the
development teams to collaborate
on the interfaces”

ucts, it would require four application wrappers: two for
the WPS/WAS combination, one for the other product,
and one more for the integration piece between them.
Solution Wrapper B in Figure 4 shows what this Portal-
DB2 integration would look like; the line labeled 3 cor-
responds to the application wrapper that encompasses
the integration tasks required to properly fuse the two
products together.

By wrapping the core installation procedures for
each product separately from the procedures needed for
integration, providers may recombine products and/or
components as they see fit for redistribution as highly
customized solutions for clients.

Lastly, by installing products within this framework,
the concepts of platform and location fade. As far as
the wrapper is concerned, it does what the framework
tells it to do. Since the framework supports distribu-
tion across machines comprised of a heterogeneous
set of operating systems in different geographic loca-
tions, wrappers written to work within that framework
automatically gain that flexibility as well. This allows
for a zero effort transition from a local installation to
a remote one; in fact, it allows for a single machine to
coordinate the installation of products across a variety
of machines at the same time.

WPS
- '

2 3
(5] (o2
Solution Wrapper A

FIG 3: SIMPLE SOLUTION WRAPPER WITH MULTIPLE
PRODUCTS

1~ {es]
s}
Solution Wrapper B

FIG 4: SOLUTION WRAPPER REQUIRING INTEGRATION
PROCEDURES
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Problem Solved?

But what do developers of installation scripts really
have to worry about? Is it important to keep in mind
that multiple products may integrate with the operat-
ing system, or an LDAP, or even a third-party program
to provide security? Should time be spent to ensure
that products from a single vendor cooperate and/or
share some values to provide an integrated service? Is
it important to be mindful of the developers and con-
sultants who will want to install multiple versions of
the same product on the same machine, thus requiring
investigation into co-existence issues? Yes and no.

It is true that all of these issues are important, but I
argue that they shouldn’t be pushed to a separate group
of people to write the actual installation scripts or appli-
cation wrappers. Instead they should be owned by the
actual development teams who have the deep product
expertise to ensure the products work together in an
integrated environment. Integration is not going away
- it is becoming more prevalent.

Looking Forward

Integrated Runtime should only be looked at as a
temporary fix because this solution doesn’t truly elimi-
nate the installation issues seen in the past — it only hides
them. Don'’t get me wrong, the idea of wrappers and
abstraction is good, but wrappers alone aren’t providing
a complete solution. This framework will have greater
impact when the proprietary installation procedures are
replaced and/or removed from the equation altogether.

The ideal solution would be for the development
teams to collaborate on the interfaces that their prod-
ucts will use to communicate with one another; more-
over, each needs to provide a separate and convenient,
yet consistent, way for the installers to write the scripts
and/or wrappers on top of them. The key is agreement.
They all need to agree.

Having a solution that is overwhelmingly different
from how things currently operate cannot be imple-
mented quickly.

Most likely IBM will use a hybrid solution: wisely
continuing to invest in Integrated Runtime while at
the same time passing down specific suggestions and
requirements to the product groups. As the issues are
addressed closer and closer to the root of the problem,
IBM’s installation procedures will become more and
more flexible and configurable. Stay tuned...down the
road, I'm sure they will become as impressively robust
as the products they are installing.
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Using Macromedia Flash MX 2004

BY SONNY HASTOMO

strUserName) {

return "Hello " + strUserName
+ " Welcome to Math Operation
Service";
}
public Integer Multiply(Integer
a, Integer b) {
return new Integer(a.intValue()

* b.intValue());

-
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Interoperability is the key to using Web services architecture since many

applications can collaborate to maximize business functions. With the capability

of creating an application on a different architecture, including the application

architecture, hardware infrastructure, and even the operating system, Web service

architecture is the bridge to optimizing the IT Department.

n this article we will create a

simple Web service using an

EJB application and we will
create a Flash MX project as a Web
service client interface. We will use
Websphere SDK v5.0.1 for the serv-
er-side scenario and Macromedia
Flash MX 2004 for the client side.
The complete source code for this
article can be downloaded from

Wwww.sys-con.com/websphere/
sourcec.cfm.

Prerequisites

You will need the Windows
system that installed Macromedia
Flash MX 2004, and you will
also need an operating system
(Windows or Linux) on which you
have installed WebSphere SDK Web
Service 5.0.1.

Server-Side Scenario
Creating a Simple Web Service from
an EJB Application

First, create the J2EE Enterprise
Application Project — for this article,
we named it MATHServices.

[WebSphere

Next, open J2EE Perspective from
Window > Open perspective > other
> J2EE. Then open J2EE Hierarchy
and expand the EJB Modules; you

will see the MATHServicesEJB Project

as shown in Figure 1.

Greate the Session
Enterprise Bean at
MATHServiceEJB Project
(MathOperation)

Create the session enterprise
bean called MathOperation and
enter the following properties (see
Figure 2):

* Bean name: MathOperation

e Source folder: ejpModule

e Default package: com.math.
service

}
public Integer Add(Integer
a,Integer b) {
return new Integer(a.intValue()
+ b.intValue());
}
public Integer Substract(Integer
a, Integer b) {
return new Integer(a.intValue()
- b.intValue());
}

Now you are ready to move to
the outline perspective and promote
ApplicationInfo, Multiply, Add, and
Subtract method to the remote inter-
face (see Figure 3).

Finally deploy the code for the
MathOperationE]B (see Figure 4).

o %
=] Enterprise Applications
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£ Application Clint Modules
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FIG 1: OPEN MATHSERVICEEJB PROJECT

" Massagedivenboan
 Sessonbesn
Add the logic functionin | ¢ gy
MathOperationBean. Click | © & i
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at MathOperationBean

class; then put the follow- R T e

. ‘Bean name: | Mathcperation|

ing code to that class: . pxmE
W] com.math.service

public String
ApplicationInfo(String

FIG 2: CREATE SESSION ENTERPRISE BEAN
CALLED MATHOPERATION
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Generate a Web Services
WSDL
Expand MathOperationEJB and
right-click MathOperation ses-
sion bean and start Web Services >
Generate WSDL File (see Figure 5).
Enter the following properties
from the Web Service Deployment
Settings screen:
o Web service deployment environ-
ment selection: Use Default
o Web project: MATHServicesWeb

Click Next. On the Web Service
EJB Configuration screen, configure
the enterprise bean as a Web service,
click Next (see Figure 6).

On the next screen we will con-
figure the JavaBean as a Web ser-
vice (see Figure 7). Use the default
parameter from Websphere (config-
ure the JavaBean as a Web service).
The following parameter is:

- Web Service Uri = http://tem-
puri .org/com.math.service.
MathOperation

- ISD File = Web Content/ WEB-
INF/isd/java/com/math/service/
MathOperation.isd

- WSDL Service document name =
Web Content/ wsdl/com/math/ser-
vice/MathOperationService.wsdl

- WSDL binding document name =
Web Content/ wsdl/com/math/ser-
vice/MathOperationBinding.wsdl

- WSDL EJB binding document name
= Web Content/ wsdl/com/math/ser-
vice/MathOperationEJB.wsdl

- WSDL interface document name =
Web Content/ wsdl/com/math/ser-

vice/MathOperation.wsdl

= T Dt
FIG 3: PROMOTE TO REMOTE INTERFACE FIG 4: GENERATE DEPLOY CODE FIG 5: GENERATE WSDL FILES

- WSDL schema folder name = Web

Content/ wsdl

The Web service definition file
will later create a Web Content folder
in your MATHServicesWeb Project.
Click next to proceed to the Web
Service Deployment Setting.

Specify the methods to deploy at
the Web Service JavaBean Methods
screen. Edit the encoding style for
each method, if required. At this
screen you can configure which
method/function you want to pub-
lish as Web services. For our purpos-
es, we will publish all the JavaBean
methods that we have created. For
both input and output encoding,
choose SOAP encoding.

Click Finish to create the
Web Service Deployment
Description/WSDL file. Now run
the Server Application: expand
Server Configurations, right-click
WebSphere v5.0 Server Configuration,
and choose Run on Server.

Client-Side Scenario
Creating a Flash MX Project as
a WebSphere Web Service Client
Interface

Create the Flash MX Project — here
we named it MathClientPJX.

On the General tab of the New
Document box, choose Flash
Document to create a document file
to work with the input/output inter-
faces.

Add a label component on the
canvas to design the interface for
the Flash MX document. Give it
the instance name: IblJAppNoti-

[E1-§ EJE Madules
{zs] MATHServicesEJR

fied [you will use this later to
display the invoked method
ApplicationInfo(String arg)].

Figure 8 shows the result of creat-
ing the Flash MX document inter-
face; you will need to create three

-continued on page 49
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The new IBM WebSphere Application Server (WAS) v6.0 software introduces

the concept of Server Profiles. Profiles can be thought of as a specific server run-

time environment operating within a separate instance of the JVM.

ach runtime environment has

its own configuration files,

logs, properties, and other
attributes. Profiles can make each
Java 2 Enterprise Edition (J2EE) appli-
cation server runtime unique and
separate from the server binaries and
from other profiles. The separation
of static binaries from configuration
files provides a number of benefits
for system administrators.

The WAS v6.0 profiles are similar
to the wsinstance tool provided with
WAS v5.x, but with some important
differences. The wsinstance tool cre-
ates configuration files for separate
JVM instances, but shares other infor-
mation across instances of WAS v5.x.
In contrast, profiles draw a sharp
degree of separation, so much so that
each profile is separately adminis-
tered with its own configuration, logs,
J2EE applications, and other attri-
butes. The separation that profiles
provide allows for a unique instance
of WebSphere that has not been avail-
able in previous releases of WAS.

More than one instance of the
same IBM WAS product may be
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required on the same machine. This
is often the case if the administrator
desires to keep a degree of separation
between applications and environ-
ments. This may be the case if you
have a development group sharing
the same WebSphere install instance.
When using the WAS profiles, each
profile runs as its own 1.4.2 JVM
instance, thus providing a physical as
well as a logical separation between
instances of the product. This offers
an advantage over multiple installs
because it saves space. In addition,
service updating is simpler since an
administrator only needs to main-
tain a single set of product binaries.
Profiles can also be created and
deleted more easily than with whole
product installs. With the separation
of product binaries and profiles, it’s
possible for a system administrator
to allow groups to have access to the
profile information that defines their
application server, while at the same
time locking down the WAS runtime
binaries.

Another useful aspect of profiles
is the staging of application updates.
In this scenario, you have updated

an application and wish to test it on
the targeted WebSphere Application
Server. The problem is that an older
version of your application is already
running and being used. You could
uninstall the application and rein-
stall the new update, yet that would
require you to take the application
offline and then reinstall if your test
fails. A solution would be to create a
new profile and test it there. The test
profile will be operating in its own
instance of WAS and will be logically
separated, thus giving you a level of
security and separation should your
tests fail. Of course, it only protects
you while running in the context of
WAS, and not if the two applications
are sharing the same database or any
other shared resource the two appli-
cations may access.

Figure 1 shows a typical
WebSphere Application Server
Network Deployment topology run-
ning with two profiles. The first
is a default profile for a WAS Base
instance; this profile contains infor-
mation for one server. The second is
a WAS Deployment Manager instance
that contains two servers in the pro-
file. Both are logically grouped within
anode. A node normally corresponds
to a physical computer system with
a specific IP address. Associated with
the application server is the embed-
ded HTTP server, which directs
requests to the application server.
The embedded HTTP can be associ-
ated with a production HTTP server
such as IBM’s HTTP Server product
based on Apache, or another third-
party product.

The profile defines the character-
istics of the WAS instance that is run-
ning in the context of the JVM. The
profile contains all of the informa-
tion that makes the server instance
unique, such as port mappings, avail-
able services, data sources, JDBC pro-
viders, etc. The profile information




is contained in the <WAS_ROOT>/
profiles directory. Table 1 illustrates
the contents of the profile directory
and their functions within the WAS.
A default profile is created for you
when you initially install WAS v6.0.

For one reason or another, you
have decided to create a new WAS
Profile. Perhaps you have two devel-
opment groups that share the same
install instance but have different
configuration environments. Or per-
haps you wish to have two versions
of the same application running, but
with different environments. WAS v6
supports two ways of creating a new
profile: the profile creation wizard
and command line.

Profile Creation Wizard

The easiest way to create a new
profile is to run the Profile creation
wizard tool located in the <WAS_
ROOT>/bin/ProfileCreator directory.
Figure 2 shows the profile creation
tool that will step you through the
process of creating a profile. You
will need to decide the name of the
profile, the directory of where the
profile information will be stored,
the node and hostname of the server,
and any changes to the default ports.
The wizard will attempt to avoid
WAS port conflicts by looking at the
existing configured ports. It does not
attempt to look at services outside of
WebSphere that may already be run-
ning on those ports during the profile
creation.

Creating Profiles with the
Command Line

Another way to create a profile is
via the wasprofile command line. The
wasprofile creation tool is located in
the <WAS_ROOT>/bin directory of
the application server. For Linux, the
file is wasprofile.sh and for windows
it's wasprofile.bat. The wasprofile
command is the primary tool used
to manage profiles and provides
the greatest amount of flexibility.
Listing 1 creates a profile called

MyNewProfile.
The -profilePath specifies the
location in which the profile directory
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should reside. Normally, profiles are
placed in the profile repository direc- =
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in creating a new profile. Which tem-
plate is used is important when con-
sidering what instance of WebSphere
you wish to create. As an example,
the WAS ND version of the product
supports running in three modes:
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standalone base application server, a

managed base application server, or
as a deployment manager. The specif-
ic example uses the default profile to
create a standard application server.
The profile tool only supports

executing one instance at a time. If
you try to start another instance of
wasprofile while the first one is still
completing, you will receive an error

message.

GONFIG

ETC

FIRSTSTEPS
SAMPLES

INSTALLABLEAPPS
INSTALLEDAPPS
INSTALLEDGONNECTORS

LOGS
PROPERTIES

TEMP

TRANLOG
WSTEMP

The -nodeName and -cellName
specify the name of the node and
the name of the WAS cell. A node is
a grouping of servers, while a cell is a
logical grouping of nodes.

The -hostName is the name of the
machine on which that the profile
resides.

When the profile is created, the
directory structure described in Table

The bin directory contains executables that can be run within the context of the profile that was created.
You can also use the hin directory created in the <WAS_ROOT>/hin directory, but you will be required to
specify which profile the operation is being performed against.

The config directory contains all of the default configuration files that are associated with the WAS. Since it
is similar in structure to WAS 5.x, the configuration files are in XML format.

Contains key store and other information. If you installed the samples, the key store files are located in the
directory.

Contains the J2EE application files that have been installed within the product.

Contains scripts and source code for the samples. The directory only exists if you elected to install the
samples.

Contains applications that can be installed into WAS
Contains the J2EE applications that have been installed in the servers for this profile.

This directory contains installed resource adaptors. The resource adaptors are system-level drivers that a
Java application can use to connect to an Enterprise Information System (EIS).

Contains the error logs.

The Properties directory contains the individual property information and is used for version control of the
runtimes that are currently installed. The information is specific to the profile.

This directory contains temporary files used by WebSphere and includes compiled JSP pages.

Specifies the name of the directory where the server stores transaction service log files for recovery.

This directory contains temporary files used by WebSphere administration, which include user preferences
and workspaces. The directory contains subdirectories for each administrative user.

TABLE 1: THE PROFILE DIRECTORIES AND THEIR FUNCTIONS
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FIG 1: WEBSPHERE APPLICATION SERVER NETWORK
DEPLOYMENT NODE
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FIG 2: THE PROFILE CREATION WIZARD

1 will be created in the directory loca-
tion that you specified. The default
profile repository is <WAS_ROOT>/
profiles/. Once the profile is created,
you will need to start the application
server. If you used the profile creation
wizard, you will have the option of
starting the FirstSteps application
when the profile creation is complete.
FirstSteps is an easy tool to start and
test your profile. You can later rerun
the FirstSteps tool by going into the
firststeps directory of where your pro-
file was created.

Another way of starting your
application server using your new
profile is via the command line.
WebSphere provides two ways of
starting the application server; it is
with the same command but from
two different locations. The first
location is the <WAS_ROOT>/bin
directory. Contained here is a helper
script called startServer.cmd on
Windows, and startServer.sh on
Linux. When starting the application
server from here, you will need to
specify the profile to be started. For
example, if your profile was called
MyNewProfile, then the command
would be:

LISTING 1

./wasprofile.sh \

-create —profileName MyNewProfile \
-profilePath /usr/IBM/WebSphere/
AppServer/profiles/MyNewProfile
-templatePath /usr/WebSphere/
AppServer/profileTemplates/default \
-nodeName leazarOlnode \

-cellName leazar0lCell \

-hostName leazar.raleigh.ibm.com
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startServer.sh serverl -profile

MyNewProfile

serverl is the default server name
given to Application Server when
the profile was created. There are a
number of other commands that are
contained in this directory. If you
have a specific profile that you want
to change the state of, then you will
need to specify the -profile com-
mand. The system administrator can
use the commands in the <WAS_
ROOT>/bin directory to control all of
the profile instances. The commands
in the <WAS_ROOT>/bin directory
are intended for system administra-
tors to execute.

The other location is within the bin
directory of the profile you created. If
you created the profile MyNewProfile,
then the startServer.sh command
would be located in <WAS_ROOT>/
profiles/MyNewProfile/bin. The differ-
ence here is that all of the executables
stored in this directory run in the con-
text of the newly created profile. The
-profile MyNewProfile is not required
to start the application server.

The reason for the difference is
that the profiles can be owned by a
different group aside from the system
administrator who is controlling the
WAS. As the owner of MyNewProfile,
I may have the need to start and stop
the servers in my profile, but at the
same time not have the authority to
start and stop servers for another pro-
file.

The wasprofile command also
supports managing profiles as well as
creating them. The description below
contains some of the commands that
the wasprofile provides.

Deleting a Profile

When you delete a profile, it
removes the named profile and its
contents from the directory. Any
customization or additional scripts
that you may have added to the pro-
file directory may also be deleted as
well. You should use this tool rather

than deleting the profile directory
manually since this will prevent cor-
ruption of the profile information
that WAS maintains.

./wasprofile.sh —delete —profile-
Name profile name | - profilePath

profile path [-debug]

Listing Additional Profiles
To list the profiles that WAS knows
about, use the following command:

./wasprofile.sh —listProfiles [-

debug]

To check the integrity of a profile
registry:

./wasprofile.sh -validateRegistry

[-debug]

Get the path of an existing profile
from the name:

./wasprofile.sh -getPath -pro-

fileName profile name [-debug]

Profiles in WAS v6 offer flexibility
to meet growing changes in environ-
ments. With profiles it is possible to
create new application servers that
have a degree of separation between
other J2EE applications that might
be running on the server. When you
create a profile, you are creating
a new instance of the WebSphere
Application Server that shares the
same runtime binaries, yet can
have a unique configuration that is
separate from another WebSphere
instance. The separation has advan-
tages for setting up and maintaining
your WebSphere installation.

¢ Williamson, L., Chan, L., Cundiff,
R., Lauzon, S., and Mitchell, C.
(2005). IBM WebSphere System
Administration. IBM Press.

o WebSphere Application Server
Information Center: www-306.
ibm.com/software/webservers/
appserv/was/library/
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buttons, three textinputs, and
one label component, and you
must define every component
with the instance name shown
in Figure 8. Then save the Flash
document (for our purposes,
name it MathClient) and add the
file to existing Flash project.
Now you need to create the
MathAction class file to add the
math operation behavior:
¢ Create new ActionScript file
from File > New > ActionScript
File.
¢ Save the ActionScript file as
MathAction.as (remember, you
need to use the same name as
the class definition).
¢ Add the ActionScript File to
Flash MX Project (see Figure 9).
¢ Enter the code shown in Listing 1

wn M

FIG 9: ADD MATHCLIENT FILE TO
FLASH PROJECT
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FIG 10: PUBLISH FLASH MX
APPLICATION

(Listings 1-4 can be downloaded
from www.sys-con/websphere/
sourcec.cfm).

e Open the action toolbar, click
Frame 1, and enter the code
shown in Listing 2.

e Click the Object button btn-
Multiply and enter the code
shown in Listing 3.

btnMultiply will invoke the
MathObject wrapper and call the
Multiply method from Web service.
* Repeat this step for button btn-
Add and btnSubtract, and enter
the code shown in Listing 4.

Publishing WebSphere
Web Services and
Testing Flash MX Client
Interactions with Web
Services

Run Websphere v5.0 Test
Environment. Click on menu File
> Publish Preview > Flash to pub-
lish the Flash MX Application (see
Figure 10). (For more information,
visit www.macromedia.com.)

Summary

In this article, we built a
Flash MX client for a simple
math operation Web service that
accepts two integer parameters
and calculates the parameter to
pass the result to the client. We
also examined how to use an
existing Web service, running on
the application server provided
within the WSDK, from within
Macromedia Flash MX 2004
Professional. We then developed
and tested a Flash MX 2004 cli-
ent invoking the Web service and
displaying the results in the Flash
GUI application.
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Please Read This Entire

eing the good techie that I am, I did the major-

ity of my holiday shopping on the Internet last

month. That means when things go wrong as
they rarely, but sometimes do, you have to turn to the
telephone for customer service. That was fun. Using
your index finger, you poke a series of digits and alter-
nate between looking at the phone so you can see the
numbers and listening for the appropriate responses
until you either give up, or actually find the data you are looking
for after much listening and punching. And, by the way, “please
listen to this entire message because our options have changed.”
I simply don’t believe that every contact center in the U.S. has
recently changed their options!

So how about if we change the way we do customer service?
How about if we make it easy for customers to get to the data they
want, when they want it, over a plain old telephone? Are we really
there yet?

Yes, in fact, we are. Skeptics beware, speech recognition works.
There are robust systems out there today where you can simply

“Skeptics beware,
speech recognition
works... there are
robust systems out

there”

ask your question using natural language, and get to
the answers you are looking for. And as the technology
has matured, standards have evolved and the technol-
ogy has moved more into the mainstream of the IT
center.

There are literally thousands of speech applications
out there today based on the VoiceXML standard.
Application development tools based on the Eclipse
framework ease the learning curve for VoiceXML programmers.
Reusable Dialog Components leverage the unique skills of the
Voice User Interface expert across the development environment,
and fit into the WebSphere programming model. MRCP obviates
the need for proprietary APIs between IVRs and speech engines,
preserving your investment in speech applications, even if you
choose to change gateway vendors.

So what does this add up to, after all these years of the prog-
nostication that next year will be “the year of speech”? Well, let’s
not talk about 2005 being the year of speech, but perhaps we
can talk about 2005 as being the year that we make a big dent in
“please listen to this entire message because our options have
changed.” Let’s make 2005 about improving customer satisfaction
by extending our enterprise to the telephone so customers can
call the contact center and say “what is my balance?,” or “there is
an error in my statement,” and get the help they need right away.
The twin pressures of “reduced operating costs” and “improved
customer service” don’t have to be an either/or proposition.
Conversational access is all about easy-to-use self-service. Speech
recognition and speech synthesis (text-to-speech) are ready for
prime time.

My New Year’s resolution is to rid the world of “push one for
....". An ambitious resolution, I agree, and it may take a few years,
but I am committed. The technology, the tools, and the skills are
all there now for this shift to happen. &

Brian Garr is the segment lead for the call center and voice portal segment for IBM pervasive computing. He is an evangelist and speaker worldwide

on machine translation, text to speech, and speech recognition. He received the Smithsonian Institute’s “Heros of Technology” designation in 1998

for his work in machine translation. bgarr@us.ibm.com
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Writing test code isn’t
testing — it's coding.

Your developers aren’'t making
testable software.

It’s impossible to get the

business side involved in quality.

Your existing testing tools have
become shelfware.

Your customers have become
the primary testers.

LISA from iTKO.

Because everyone should own quality.

aAoe

m‘g;‘T |<O Try a free eval of LISA 2.5 at
g3 www.itko.com

We understand.

You've probably invested considerable
time and money trying to automate
your testing. But it just didn’t work.

You were sold a tool that let you
point and click to test on Day 1, and
on Day 2 you were maintaining a
test script - inserting bugs into your
tests at the same rate as you inserted
bugs into the code during development.

The tools were too hard for the QA
teams to use, they required intense
training and developer knowledge,
and the seats were more expensive
than a presidential fundraiser.

It's OK. We've seen this scenario
at every customer we talk to.

LISA is different.

LISA is a comprehensive, no-code
automated testing solution ideal for
distributed applications and teams.

Using “inline testing” technology,
LISA allows even non-developers to
instrument and test web services,
J2EE apps, databases and websites.

LISA automates test design, staging
and monitoring for unit, regression,
load and performance tests. And
since LISA is pure Java, she’s equally
stylish on Linux, OS X, Unix or Win
clients.

But don’t take this ad's word for it.
Try LISA for free and talk to the
experts at iTKO. We'll show you how
everyone can own quality.
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Motive brings an enlightened approach to application
management, building management intelligence into
the application itself. Only Motive transcends the
fragmented, disjointed reality of traditional application
management, to deliver the visibility, insight and
automation that support and development teams
need to keep applications running smoothly.

This is no mere vision for the future. It's here now in
application management products from Motive.
Learn more about Motive's breakthrough approach in
a new white paper about built-in management at

www.motive.com/within1. @ I I IOtlve

www.motive.com

© 2004 Motive, Inc. All rights reserved. Motive, the Motive logo, and all other Motive products and technology names mentioned herein are trademarks of Motive,
Inc. All other products or services mentioned herein are trademarks of their respective owners.



