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FROM THE EDITOR

EDS, Sun, and Smallpox:
Living in the New World

~
_ BY JACK MARTIN

lectronic Data Systems (EDS)

18, announcing that third-quarter
earnings will be 80 percent lower than
previously forecast. Then Wall Street
stunned EDS on September 19 by carv-
ing off over 53% of their market cap in
one day.

The Texas-based company said that
businesses are spending less on information
technology services and that it expects the mar-
ket slowdown to continue into next year, as the
company has signed fewer new contracts and
sees no letup in the near term.

“The slow global economy hurt; it hit us with a
force that wasn't expected,” EDS chief executive
Dick Brown said during a conference call with
analysts. “We were more optimistic than we
should have been relative to our ability to fight
our way through a tough economy.”

So, what is EDS to do? It appears that the com-
pany will purchase Procter & Gamble’s business
services division — a deal that also includes a con-
tract to manage information services for P&G,
which is estimated to be worth $8 billion over 10
years and would transfer 5,700 P&G employees to
EDS. Dallas-based Affiliated Computer Services
announced that it was pulling out of negotiations
with P&G, just as IBM Global Services, the num-
ber one information technology services compa-
ny, did this year. EDS had previously announced
in July that it had halted negotiations with P&G to
buy the unit.

Ask yourself, why would Affiliated Computer
Services, EDS, and IBM Global Services walk away
from an $8 billion deal? The answer is simple. Not
too long ago the P&G deal was a $10 billion deal.
P&G is trying to squeeze every nickel out of the deal.

Any information technology service company
desperate enough to buy business in this down
market has been invited to a stupid party. Close
margins and no room for error are making this a
very risky deal that could lose billions over the
long term for whoever gets the contract. This is
not the kind of deal that builds profits; betting the
ranch on selling technology to a soap company is

E
stunned Wall Street September |y g,!
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not where the dollars are in the new
world we live in.

Linux-based desktop systems, dubbed
purple boxes, that will catapult the
company into a leadership position in
an as-yet-undefined market: Linux on
the desktop. Linux, the open-source
operating system software, is typically
used in server environments.

The company is going after corporate users, who
won't require the full set of applications that would
normally be bundled together on a consumer’s
desktop. Sun is targeting call-center operations,
government agencies, and some education markets;
those markets purchase a few million units per year.

All the prospective customers need to do is find
a few million low-skilled workers who can quickly
and cheaply learn to use Linux. Sure.

Sun’s stock hit a 52-week low on September 19,
closing at $2.70. All 22 analysts covering Sun have
downgraded their estimates of the company’s per-
formance. At its new low, Sun’s price/earnings
ratio is still 75. Traditional value investing views a
well-run company priced at 12 to 15 times earn-
ings as a good deal. So look for a very generous
target price for Sun in the next 12 months of $0.48
to $0.60 per share — assuming that the current
strategy works and they do not start losing money.

In the 1990s, technology companies and dot-
coms would regularly announce that they were in
the process of changing the world: Microsoft with
Windows, Amazon with its e-commerce Web site,
Sun with Java, and countless others. The world
never really seemed to change much to me — until
September 11, 2001.

So now, down in Atlanta, federal health officials
have put together guidelines for vaccinating the
entire U.S. population against smallpox within five
days in case of a bioterrorist attack. The virus could
kill up to 30 percent of those infected. The virus they
are talking about is real. It's not some stupid com-
puter code designed to make your computer crash —
this virus can crash your life, with no way to reboot.

People no longer care about any particular
technology; they care what it can do for them. #
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company Web sites, from customers and employees

alike, is that it’s too hard to find what you need. At
IBM, with 2.5 million Internet pages and more technical
content than any single entity, including the Pentagon,
that’s no surprise.

A new IBM advanced information search and delivery
system for the IBM support site (www.ibm.com/support)
is expected to solve this problem. Code-named Digital
Blue (dBlue), this project is a digital interface to IBM cus-
tomers. The result of two years of work and five patentable
inventions, dBlue is now available to IBM customers.

The team that created dBlue is calling it “the next gener-
ation of enterprise information search-and-delivery sys-
tems.” This is a WebSphere-based technology with break-
throughs in storing, searching, and retrieving information.
Customers will be able to search for IBM technical support
information using natural language and will receive results
that are categorized, prioritized, and personalized. dBlue
provides the foundation for a set of user-oriented support
services applicable to all IBM support sites worldwide.

Rich Vazzana, vice president of ibm.com Support and
Enablement, took on this project to improve the effective-
ness and performance of IBM’s Web-enabled post-sales
support services. It became the underlying architecture of
the “one-Web” vision across multiple IBM Web sites,
improving adherence to IBM’s company-wide standards
and setting the stage for more advanced service offerings.
The program will provide customers with IBM support
experience, a single IBM support/service portal, toolset,
and infrastructure. Hence, cross-IBM “common” support
functions will be realized.

“The business goal is to improve goal achievement on

O ne of the biggest complaints we hear about many
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the IBM Internet,” said Frank Cummiskey, director of IBM
eSupport & Services. “The primary reason that customers
visit IBM’s support sites is to resolve a technical problem.
Today, only about 60% actually achieve their goal.
Improving our customers’ ability to find what they are
looking for, as well as to find value in the information they
find, will increase self-service on the Web, saving millions
of dollars and increasing customer satisfaction.”

System Architecture

Although dBlue architecture does not depend on the
WebSphere software platform, it’s the platform of choice of
the dBlue architects for its scalability, flexibility, reliability,
and high performance required for dynamic Web applica-
tions hit by millions of customers every month. In addition
to the application server mechanisms, the WebSphere soft-
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FIG. 1: DBLUE ARCHITECTURE OVERVIEW
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ware — the WebSphere MQ family. It also supports DB2
Universal Databases, provides a foundation for Web servic-
es, and integrates business components for text analysis
and machine translation. The WebSphere Everyplace Suite
provides an integrated software platform for extending the
reach of business applications, enterprise data, and
Internet content into the realm of pervasive computing. All
this makes the WebSphere software platform the perfect
fundament for the dBlue system. Figure 1 is an overview of
the dBlue architecture.

The dBlue architecture connects three important ele-
ments from the information search world - information
sources, search engines, and end users — on the basis of
the WebSphere software platform. This is done through a
set of components called “The Knowledge Builder.”
Information sources are data sources such as document
repositories, DB2 and Lotus Notes databases, Web sites,
and so on. Search engines are programs that can index
content and enable searching of the indexed data. End
users access dBlue through a front-end interface; the cur-
rent default interface is a Web interface. The content is
extracted from information sources using the Document
Extractor and mapped to a unified XML Schema; then it’s
processed by the Document Processor and stored in the
Knowledge Repository.

When a user accesses the system and submits a search
query, the Query Manager, along with all the submitted
parameters, processes this query. The Query Builder then
collects the query and parameters submitted by the user,
along with information coming from the user’s profile and
the system configuration, to build a standard Query
object. The Query object is submitted to the search engine
through the Search Engine Adapter. The search results flow
back to the user through the Search Engine Adapter, the
Search Query Manager, and the View Builder. The View
Builder uses the Remote Site Customization component
and data to construct a personalized view of the search hit
list. When the user requests a view of a specific document,
this request is processed by the View Builder, which
accesses the Knowledge Repository to get the document
content and builds a coherent document view.

Enabled by the WebSphere software platform, dBlue
introduces various innovative solutions in the areas of
information search and delivery. In dBlue:
< Content is indexed using the concept of virtual URLs.

e Search results and documents are rendered by employ-
ing dynamic layout features.

« Keyword and navigational search are combined for
effective searching.
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FIG. 2: CREATING MULTIPLE VIEWS FROM THE SAME CONTENT
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e Search results and indexing are improved by using text
analysis technologies.

« Architecture is enabled for globalization and dual lan-
guage search.

Virtual URLs and Dynamic Layout

dBlue is a search system, but it doesn’'t depend on a par-
ticular search engine. The technical content to be indexed
can be pushed to any search engine using the concept of
virtual URLs. Until now, search systems have had to crawl
content off a particular address where it’s stored. Hence,
the documents are replicated redundantly for the purpose
of indexing the same information in a different context.
With virtual URLs, documents to be indexed are built on
the fly from building blocks, eliminating the need for repli-
cation and crawling. In other words, the virtual URLs aren’t
associated with any physically stored documents. This
motivates another breakthrough in content storage. In the
back end, the documents are broken down into compo-
nents, such as title, problem, solution, reference, and cate-
gory, allowing for true knowledge mining and the building
of multiple views of the same content. Extracting the docu-
ments from their original sources and creating components
based on unified XML Schema for technical documents
accomplishes this, giving users a great deal of flexibility and
allowing them to receive a wider range of information.

In a typical search system, the documents are stored
and retrieved with a layout defined by the content
providers. In this case the layout is static and cannot be
changed to meet customers’ needs. dBlue solves this prob-
lem by introducing the concept of dynamic layout for cre-
ating multiple views from the same content (see Figure 2).

The component-based storage system invented by the
dBlue team decomposes documents into data elements
without breaking the ties to their original documents. When
customers request information in a specific layout, compo-
nents are analyzed to ensure that they have all the necessary
elements for a specific document, which is then built
dynamically. This gives the flexibility to separate user experi-
ence from the content-generation process and also enables
rapid localization and internationalization of the pages.

OC Taxonomy

One of the first challenges was to institute a consistent
structure for content creation, since the huge amount of
support content that already existed was not suitable for
search. In order to structure the content and organize the
content-creation process, the unified XML Schema for tech-
nical documents was created. This schema incorporates
content components, such as title, abstract, problem state-
ment, and solution statement, along with multiple attri-
butes, keywords, references, and attachments.

The second step in organizing the content was creation of
the content repository schema that allows storage of both
unstructured and structured data. This schema contains
more than 30 DB2 tables that provide storage for the docu-
ment content, along with all associated information, and
supports a variety of queries. Then, of course, both existing
and new content had to be migrated to this structure. The
content migration pipe is powered by the WebSphere MQ
family of communication middleware. The documents
extracted from their original repositories were converted to
XML format based on the unified XML Schema and trans-
ferred to the new storage. All document attachments were
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FIG. 3: OC TAXONOMY TREE FRAGMENTS

encoded using “Base64” encoding and incorporated in XML
objects. To eliminate unnecessary XML parsing, the trans-
portation was done in a binary format.

Another challenge was determining how to store and
dynamically retrieve this information in a scalable and
flexible way. The team adopted a categorization scheme
based on IBM product offerings, called offering classifica-
tion (OC). The common library classification can be used,
but for IBM technical support all contents are associated
with IBM products. With the OC taxonomy attached to the
content, the content can easily be shown where it belongs.
Figure 3 shows a fragment of the OC taxonomy tree with
sample documents that may be found under certain
leaves.

Having OC taxonomy information attached to the docu-
ments made it possible to combine a keyword with the
navigational search. This way, users can narrow down
search results with single click.

Combining Keyword
with Navigation Search

The way the system is architected allows combining
keyword search with navigational search. Based on a topic
or a document type, users can narrow down search find-
ings with a single click. This increases the chances of find-
ing the requested information when the user query isn't
specific enough to narrow down the search results on the
first attempt. The categorized results are returned with the
option of filtering the results based on IBM’s product offer-
ings and the document types.

Although combining keyword and navigational search
refines the search results, it doesn’t improve relevancy or
precision/recall rates. The following sections discuss some
text-analysis techniques used to improve precision/recall.

Content Enhancement
for Search Improvement

The quality of full-text search depends mainly on query
terms and on how documents are indexed by the search
engine. The search results contain the documents that are
indexed against the query terms and scored based on cer-
tain statistical criteria. In many real-life situations, the rele-
vant documents can't be found or may not appear at the top
of the search results because they are scored low or they
don't contain the terms exactly as in the query. This is com-
mon when users choose variations of the query terms,
including inflections, misspellings, abbreviations, and so
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on. To improve the user experience, dBlue uses text analysis
tools developed by IBM Research to enhance the contents
of documents. This process is started by extracting terms
from a large collection of documents in the IBM technical
support domain to create a domain-specific glossary. The
terms in the glossary can consist of canonical form, variant
form (inflection, abbreviation, misspelling, etc.), synonym,
term definition, statistical data, and other information. This
initial glossary is enhanced by eliminating irrelevant terms
and reranking terms using special dictionaries and algo-
rithms. The process of generating and enhancing the glos-
sary is semi-automatic, using glossary tools and the librari-
an. Figure 4 shows the multiple components that compose
the glossary of technical terms built for the dBlue system.

Based on the glossary, the important keywords in each
document are extracted and ranked, and their related glos-
sary terms (variants, synonyms, etc.) are used to enrich the
content of the document. The content enrichment is used
to create keyword metatags for biased indexing, expand
the query terms to include related terms, and enable
search for related documents. To improve the user’s search
experience, keywords are displayed in the search results
and navigating through keywords is possible.

Globalization

As part of the effort to allow different languages to be
supported from a single Web application consistent with
the vision of “one Web” for all regions, dBlue has a global-
ization process that consists of two main processes: inter-
nationalization and localization.

INTERNALIZATION

Internationalization (sometimes abbreviated as i18n) is
the process of designing an application so that it can be
adapted to various languages and regions without engineer-
ing changes. After the internalization of dBlue software
components, they can run worldwide with the addition of
localized data. Hence, support for new languages doesn't
require recompilation. Textual elements, such as status
messages and GUI component labels, are stored outside of
the source code and retrieved dynamically. Culturally
dependent data, such as dates and currencies, appears in
formats that conform to the end user’s region and language.

The Unicode format, which handles most characters
known to mankind, was instrumental in allowing the use
of a unique globalized repository where multilingual
searchable text and documents are encoded in one unique
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format. Unicode was also adopted as a standard format for
encoding internal textual data in dBlue.

LOCALIZATION

Localization (sometimes abbreviated as i10n) is the
process of adapting software for a specific region or lan-
guage by adding locale-specific components and translat-
ing text. Usually the most time-consuming part of the
localization process is the translation of text. Other types
of data, such as sounds and images, may require localiza-
tion if they are culturally sensitive. Localizers also verify
that the formatting of dates, numbers, and currencies con-
forms to local requirements.

Two innovative approaches in the globalization process
are worth mentioning. The first allows documents to be
searched, regardless of their language, against a query for-
mulated in user-specific language. This is accomplished in
dBlue without extra overhead or the need for a translation at
runtime through a specific extension of the inverted index, a
core component of most search engines. The second allows
the achievement of similar results through dynamic map-
ping of the user’s search query at run time, and use of multi-
threading to submit muiltilingual queries to the search
engine. Figure 5 illustrates some aspects of this innovation.

Remote Site Customization

Another dBlue feature that addresses corporate needs is
Remote Site Customization (RSC). IBM, like any other large
corporation, has multiple departments that may want to
present search results and technical documents to their cus-
tomers in different ways, adding their own ads, promotions,
and so on. The dBlue system enables this by providing the
RSC feature, which allows different departments to define
their own layouts for search results and technical docu-
ments. The idea of RSC is rather simple: each remote site
that wants to present the shared system content in a special
format is allowed to store and register its own forms. When
the system gets a request that specifies this remote site, it
will use the appropriate form to build the customized view
of the content. Figure 6 shows the six areas that are available
for customization in a results page. To assist departments in
customizing the layout of Web pages, dBlue provides a Web-
based RSC administrative application, which allows the
uploading and testing of customized forms.

Conclusion

dBlue has many advantages. In the near future, cus-
tomers will be able to ask questions in natural language
and the system won't require an exact match of words. In
the near future, dBlue will also personalize searching so
that once a user fills out a profile, responses will be fil-
tered and ranked based on that profile. Multilanguage
searches for documents written in Japanese, Chinese, and
French will be supported by late 2002. By 2Q03, it’s
expected that all languages will be supported from a sin-
gle Web application consistent with the vision of “one
Web” for all regions.
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ture for portal solutions that is quite different from

the typical portal implementation. While most portal
architectures connect a front-end portal interface directly
to the back-office systems, we instead utilize a Service
Oriented Architecture (SOA), which involves creating an
enterprise repository of business services based on the
Web services standard. We have found that this portal inte-
gration approach maps more naturally to the project phas-
es and team assignments, creating a more positive experi-
ence and driving down the application’s TCO (Total Cost of
Ownership).

Critical to the portal solution — in fact almost the start-
ing point — is building the centralized, technology-agnostic
repository that houses the key services, modeling them in
a format that is immediately accessible and testable. This
serves as insulation; front-end portal developers and back-
end programmers can now work against the repository
interfaces, eliminating team dependencies. The repository
also allows the project team to quickly demonstrate func-
tionality to the business sponsors, enabling them to
ensure that the project is right on track. Since the reposito-
ry is based on Web services, an open and adaptable stan-
dard, the application is well-positioned for future growth.

With this approach, the result is a storage area of “com-
ponents” that are all tested, predictable, documented, and
standardized. It is easy to see how reusability becomes a
reality, and therefore how overall maintenance costs can

P rolifics has fine-tuned a methodology and architec-
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Driving down the TCO

be reduced. After all, according to industry analysts, main-
tenance expenses account for 20-30% and sometimes
reach 50%, of an application’s TCO.

Figure 1 outlines the steps involved in our methodology for
developing portals. For the purposes of this article, we will
walk through the building of a sample application to validate
and illustrate the effectiveness of this approach. The applica-
tion was implemented using the following platform and tools:
e Intel Pentium I11, 1133MHZ, 1GB RAM
* Microsoft Windows 2000, Service Pack 2
e DB2 Universal Database 7.2 with Fixpack 5
e IBM WebSphere Application Server Advanced Single

Server Edition 4.02
» IBM WebSphere Portal Server 4.1.2
» IBM WebSphere Studio Application Developer (WSAD)

Integration Edition version 4.1.1
» Portal Toolkit
e IBM HTTP Server 1.3.19.1

For the database, we used WSSAMPLE, which comes with
DB2 (optional on install). Figure 2 shows the tables and
fields used in the sample application.

Portal Integration Approach
GATHERING AND ANALYZING
APPLICATION REQUIREMENTS
The sample application has four requirements:
< To display and filter the list of employees by department
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« To view information about an employee
< To edit information about an employee
« To add new employees

MODELING

Modeling is the designing of software applications
before coding. This is essential in any project of any size to
ensure the user’s requirements are addressed, and the
business functionality is complete and correct. UML
(Unified Modeling Language) is a tool that helps to specify,
visualize, and document models. The type and number of
models (i.e., use cases, sequence diagrams, class diagrams)
used are dependent on the needs and the size of the appli-
cation to be implemented.

After modeling, our analyst easily scopes out the func-
tions that are needed for the sample application, as well as
the function’s inputs (arguments) and outputs (results).
Table 1 lists the function signatures.

CREATING THE ENTERPRISE REPOSITORY

Here is where we diverge from the traditional design and
development of portal solutions. Often a team may go
straight from “spec to implementation” or “model to
implementation;” we instead create an enterprise reposi-
tory of business services, published using the Web services
standard. The application of Web services implies that
UDDI is used for the repository, WSDL for the description
of the service interface or signature, and SOAP for invoca-
tion.

So, thus far the architect has defined — and received user
approval on — the application design, functionality, and
interfaces. These interfaces then feed the UDDI and are
made into published and available services, albeit with
generic “stub” implementations. This becomes the “con-
tract” between those who implement the business services
and those applications that consume them. Once this
exists, front-end portal developers and back-end program-
mers may begin the implementation phase, without affect-
ing one another.

We will now detail the steps used to build an Enterprise
Repository based on Web services.

CREATING XML SCHEMAS
AND SERVICE DEFINITIONS

WSDL (Web Service Description Language) is an XML-
based language used to describe any kind of service.
Figure 3 shows the WSDL document architecture.

The WSDL document has two main sections. The top
section is the abstract service interface definition. This is
called a portType and is where you define your input and
output operations. The bottom section describes how the
service interface is implemented and where you can find
it. In practice, you do not need to write WSDL from
scratch; there are WSDL tools that generate it for you.
However, you are still likely to have to modify the tool-gen-
erated WSDL to make it complete, e.g., mapping a message
format type to its corresponding type in your implementa-
tion.

Furthermore, at present, SOAP providers do not support
multiple parts in output messages. Therefore, even if you
defined your operation in WSDL to return multiple parts,
you will only be able to retrieve the first part in the output
message. A simple workaround to return complex mes-
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sages is to model them using XSD, an XML-based gram-
mar for describing the structure of service messages.

In our sample application, armed with the list of busi-
ness functionalities defined earlier, we proceed to translate
these functionalities into WSDL syntax. Four XML schemas
must be created to model employee, list of employees,
department, and list of departments accordingly. We also
split the service definition into an interface and an imple-
mentation binding file. The interface WSDL file, WSDemo-
Services.wsdl, contains the interface of the service, along
with the message and type descriptions. The implementa-
tion binding WSDL file, WSDemoServicesJava.wsdl, con-
tains the binding to the service provider along with its
location.

WSAD Integration Edition comes with both XML
schema and service definition wizards. The wizard-gener-
ated interface WSDL file needs to be modified to define the
complex types and mapping. Table 1 shows parts of
WSDemoServices.wsdl that define XML schemas, set mes-
sages to those types, and associate operations to its input
and output messages.

GENERATING JAVA SKELETON
AND HELPER CLASSES

Java skeletons, as their name implies, are Java functions
that have no actual implementation; rather, they are sim-
ply a description of an implementation. WSAD Integration
Edition comes with a skeleton wizard that generates a Java
skeleton class and helper classes from a Java binding
WSDL file.

In our sample application, the wizard generates three
Java classes:
« WSDemoServices.java (skeleton class)
e Department.java (helper class)
e Employee.java.(helper class)

After running the wizard, we edit the skeleton class to
return dummy values as opposed to nulls and empty
strings. This provides the service requesters or users with a
sample result they can utilize to proceed with their imple-
mentation and testing.

DEPLOYING AND PUBLISHING AS WEB SERVICES
A Web service is a component packaged and published

in a service registry (UDDI) as a single entity that can be

used by other programs. UDDI provides a mechanism for

clients to dynamically find other Web services. Using a

UDDI interface, businesses can share enterprise services

or dynamically connect to services provided by external

business partners. There are two main players in Web ser-
vices:

e Service provider: Creates and deploys its Web services. It
can publish the availability of its services through the
UDDI Business Registry and respond to requests to use
its services.

« Service requester: Uses the UDDI Business Registry to
find a needed service and bind to that service.

The next step in our approach is to make this service
available by deploying the WSDL to WebSphere
Application Server as a SOAP service. Using the deploy-
ment wizard in WSAD Integration Edition, Figure 4 shows
the directory structure after deployment. A SOAP deploy-
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ment descriptor, WSDemoServicesSOAP.wsdl, was generat-
ed in the Web project, WSDemoAppWeb, to inform the
SOAP server about the service. It contains servlet initializa-
tion and mapping information to run the Web module
within an application server. Likewise, the EJB project,
WSDemoAppEJB, now contains all the resources for EJB
applications, including the session bean WSDemoServices-
ServiceBean, the remote interface WSDemoServices-
Service, and the home interface WSDemoServicesService-
Home. An EJB deployment descriptor, WSDemoServices-
ServiceEJB.wsdl, was also generated to describe the ses-
sion bean.

CREATING THE SOAP PROXY

A SOAP proxy is used to invoke the SOAP service. The
proxy provides a remote procedure call interface to the
service. Using the proxy, the application calls a remote
method on the service as if the method were a local one.
Once the application makes the remote call, the proxy
handles all the communication details between the appli-
cation and the service using SOAP. WSAD Integration
Edition comes with a service proxy wizard that generates
the SOAP proxy.

Server-Side Development

Now that we have established the repository of method
stubs, the application implementation can begin by the
front-end portal developers and the back-end program-
mers. We have achieved a true “subdivision of labor” in
which each group focuses on their area of expertise and
commits on their deliverable, shielded from the deliver-
ables of other teams.

IMPLEMENTING THE METHODS

Although the methods in the Java skeletons return
dummy values, it does not prevent the front-end develop-
ers from starting to work on the user interface of the por-
tal. Changes at the server side later on will not require any
changes at the client side. Figure 5 shows how the front-
end components are hooked to the back-end components
through Web services.

Since all of these methods need to query or update the
database, we can create a helper class to access the database
through a predefined data source. This class acts as a data-
base connection dealer and container of SQL statements so
we can keep specific database logic out of business functions
and make the implementation more clean and flexible.

By using a data source rather than using a direct JDBC
connection, we get access to a pool of connections to the
database. It improves application performance and simpli-
fies resource allocation and connection calls. Listing 2
shows the code for getting a database connection from the
data source object.

To use a data source, we need to configure the server to
recognize it. In WSAD, we add the new data source via the
Server Configurations window. For WebSphere Application
Server, we add the new data source at the JDBC connec-
tion pool in the Administrator’s Console. The server looks
up a data source object by name from the JNDI (Java
Native Directory Interface) server. From a programming
perspective, we only need to know the JNDI name of the
data source in order to use it. This facilitates application
deployment and migration.
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As an alternative to writing the database helper class,
DataAgent.java, WSAD comes with a wizard that generates
database access beans (DB beans) from SQL statements.
We use a separate Java class to avoid mixing presentation
and database logic in the JSP when using DB Beans.

As soon as the helper class was written, we were able to
replace the Java skeleton class, WSDemoServices.java, with
actual implementation code. Listing 3 shows the code that
implements the getAllDepartments method in DataAgent.java.
Listing 4 shows the code in WSDemoServices.java using this
method. After implementing and testing the Java skeleton
class, the server-side coding is complete. To make these
changes transparent to the front end, we only need to repub-
lish the enterprise application, WSDemoApp.ear, to WebSphere.

"NAME | arameTiRg) | OUTPUTES)
GetAllDepartments | none Department][ ]
GetAllEmployees none Employee[ ]
getEmployeesin department_num- | Employee] ]
Department ber: String
getEmployeeBy employee_number: | Employee
Number String
UpdateEmployee | employee:Employee | Boolean
AddEmployee employee:Employee | Boolean

TABLE 1: FUNCTION SIGNATURES

—- 1z Deploved Services
B8 SecureTestPortal
- Ta WSDemosppEJE
--H8 com jpace wsdemn
+- @ WiDhemoServicesService
+- @ WiDemoServicesMET Service
+- @] 'wSDhemoServicesMET ServiceE B wsdl
+- @] 'wiDhemoServicesServiceEJB. wsdl
-1 WSDemodppweh
--H8 com jpace wsdemn
+- @] wWilhemoServices.wsdl

FIG. 4: DIRECTORY STRUCTURE AFTER DEPLOYMENT AS SERVICE

Building the Portal

The power of this approach is making parallel develop-
ment a reality. While the back-end programmers are put-
ting in the true implementations of the methods, the
front-end developers are building the user interface for
the portal. The Web services, whether they return dummy
or true values, are ready and usable for the front-end
developers.

In our portal application, shown in Figure 6, we demon-
strate personalization and the use of two portlets that fully
interoperate with each other. Using portlet messaging, the
selection of an employee’s name from the EmployeelList
portlet displays detailed contact information for that
employee in the EmployeeUpdate portlet, which can then
be further updated. We retain the query selection of
“department” from the user’s last visit as a user preference
stored in the PortletData object, which automatically per-
sists in the Portal Server. The next time this user logs in,
the EmployeeList portlet will display only employees from
the department previously selected. Table 2 provides a
brief description of each portlet.

To build the portal, we used WSAD and the comprehen-
sive Portal Toolkit, which IBM provides as a plug-in to
WSAD. Ouir first step was to create the portlet application
project. A portlet project is similar to a Web project in a
J2EE application. It includes an additional deployment
descriptor called portlet.xml in the WEB-INF directory,
which defines portlet capabilities to the Portal Server.
Creating a portlet project automatically creates one port-
let. Note: portlet classes are subclasses of servlet classes, so
they appear as servlets in the web.xml file.

The EmployeeList portlet required two JSP files,
EmployeeListView.jsp to handle the view mode, and
EmployeeEdit.jsp to handle the edit mode. The portlet’s
doView() method and doEdit() method were set to use
these JSPs respectively. Both of these JSPs use the methods
from the published Web services to get a list of depart-
ments and a list of employees by department. The
EmployeeList portlet also implements ActionListener to
save user preferences to the PortletData object and to send
a message to the EmployeeUpdate portlet notifying it of
the selected employee ID.

Front End (Client)
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PORTLET MODE
NAME DESCRIPTION SUPPORTED
Employeelist In view mode, it dis- view, edit
plays the list of em-
ployees. In edit mode,
it allows the user to
filter the list of em-
ployees by depart-
ment.

EmployeeUpdate In view mode, it dis- view
plays the details of an
employee selected
from Employeelist.
It allows adding a
new employee, and
editing the infor-
mation of an exist-
ing employee.

TABLE 2: PORTLETS

The EmployeeUpdate portlet lives in the same project
so messages can be exchanged between portlets. We set
the portlet’s doView() method to use EmployeeDetail-
View.jsp to view and manage the details of an employee.
The JSP invokes a method from the published Web service
that retrieves employee information. This portlet imple-
ments ActionListener to add and update the employee’s
information, also using methods from the available Web

services. It also implements MessageL.istener to listen for
messages from the EmployeeList portlet.

DEPLOYMENT

The final step in any development project is to deploy
the application. For a portal solution this involves config-
uring the deployment descriptors in order to display the
portlets as desired, and then building and publishing the
final Web pages.

To configure the deployment descriptors, we edited port-
let.xml to support both view and edit modes for the
EmployeeList portlet, added the EmployeeUpdate portlet to
the servlet list in web.xml, added the EmployeeUpdate portlet
to the portlet list in portlet.xml, and exported the portlet
application to aWAR file.

Next, as administrator, we installed the portlet applica-
tion (WAR file) to WebSphere Portal Server using the
Portal Administration tool. Finally, as shown in Figure 6,
we created the Web page, WSDemo, using corporate stan-
dards, templates, and logos to display the portlets as
desired.

Conclusion

This article discussed a portal integration approach to
building portals that is based on Web services. Using Web
services you have a truly standardized, open framework
enabling corporate IT to adapt to business and market
changes. Your repository of key assets now jump-starts
any future development initiatives. We demonstrated how
this innovative methodology allows for efficient project
management and a true “subdivision of labor” that has
proven to increase productivity and drive down overall IT
and application costs.

Resources

e XML schema: www.xml.com/schemas

* \Web services: www.xml.com/webservices

* IBM Web services zone: www.ibm.com/developer
works/webservices

e IBM WebSphere Studio Zone: www?7b.software.ibm.com/
wsdd/zones/studio

e IBM WebSphere Portal Server zone: www?7b.boulder.
ibm.com/wsdd/zones/portal

» Portlet: ftp.software.ibm.com/software/webserver/por-
tal/v41PortletDevelopmentGuide.pdf 7
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LISTING 1

<types>
<schema attributeFornDefaul t="qualified"
el ement For nDef aul t ="qual i fi ed"
t ar get Namespace="htt p: / / wsdenp. j yacc. com’ "
xm ns="http://ww. w3. or g/ 2001/ XM_Schema"

xni ns: soapenc="http://schemas. xnl soap. or g/ soap/ encodi ng/ "
xm ns: wsdl ="http: // schenmas. xnm soap. or g/ wsdl /"
xm ns: xsd1="http://wsdenp. j yacc.com ">
<conpl exType name="Department">
<al | >
<el enent nane="dept nane"
nillable="true" type="string"/>
<el enent nane="deptno" nillable="true"
type="string"/>
</all>
</ conpl exType>
<conpl exType name="ArrayCf Depart nent " >

<conpl exCont ent >
<restriction base="soapenc: Array">
<sequence/ >
<attribute ref="soapenc:arrayType"
wsdl : arrayType="xsdl: Departnent[]"/>
</restriction>
</ conpl exCont ent >
</ conpl exType>
</ schena>
</types>
<nessage nane="get Al | Depar t ment sRequest "/ >
<nessage nanme="get Al | Depar t ment sResponse" >
<part name="result" type="tns:ArrayCf Departnent”/>
</ message>
<port Type name="WSDenpSer vi ces">
<operation nane="get Al | Depart nents">
<i nput nessage="tns: get Al | Depart nent sRequest "
nanme="get Al | Depart ment sRequest "/ >

<out put nmessage="tns: get Al | Depart nent sResponse” Vector v = new Vector();
name="get Al | Depart ment sResponse"/ >
</ oper ati on>

try {
"< port Type> Connection con = get Connection();
..... Prepar edSt at enent pst =
con. prepar eSt at ement ( SELECT_ALL_DEPARTMENTS) ;
LISTING 2 Resul t Set res = pst.executeQery();
Departnment dept = null;
protected synchroni zed static Connection getConnection() { while(res. next()) {
B0y & . . . dept = new Department();
java.util.Properties parns = new .
java. util.Properties(); dept . set Deptno(res.getStri ng(l));
par ms. set Pr oper t y( Cont ext . | NI TI AL_CONTEXT_FACTCRY, dept . set Dept name(res. get String(2));
v. addEl ement (dept ) ;
“com i bm webspher e. nam ng. Wenl ni ti al Cont ext Factory"); }
/1 Create the Initial Nam ng Context
j avax. nam ng. Context ctx = new res.close();
javax. nami ng. I ni ti al Cont ext ( parns); pst.close();
/1 Lookup through the naning service to retrieve a con. close();
Dat aSour ce obj ect } catch (SQLException sqgle) {
sql e. printStackTrace(Systemerr);
j avax. sql . Dat aSource ds = }
(javax. sql . Dat aSour ce) ct x. | ookup( DATA_SOURCE_NAME) ;
// Obtain a Connection from the DataSource FEICTD
return ds. get Connection();
} catch (javax.nam ng. Nam ngException ne) { }
ne. print StackTrace(Systemerr); | e
return null;
} catch(java. sql. SQLException se) { LISTING 4
se.printStackTrace(Systemerr);
returnnult;
} J public comjyacc.wsdeno. Departnent[] getAl |l Departnents() {

..... /1 user code begin {nmethod_content}
return (Department[])

LISTING 3 dat aAgent . get Al | Departnents().toArray();
/'l user code end

public Vector getAllDepartnments() {
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his article explores the XML and

relational data tooling in

WebSphere Studio through the
construction of a familiar Web appli-
cation, a shopping cart. WebSphere
Studio provides tooling to help devel-
opers easily develop applications that
require the use of the several forms of
data. Perspectives in WebSphere
Studio provide combinations of views
and options that are most relevant to
the developer’s task. Examples of
WebSphere Studio perspectives
include: J2EE, Web, Server, Data, and
XML. In the XML perspective, the XML
tools provide support for creating
XML document structures (XML
Schemas and DTDs), for editing XML
documents, and for mapping between
relational data and XML. In the Data
perspective, the relational data tools

WebSphereDevelopersJournal.com

show database schemas, and allow

you to work with them directly within

the WebSphere Studio Workbench.

These, in combination with the Java

and Web tooling, provide complete

support for creating a data-intensive

Web application like the shopping cart

that we will be using as an example.

The steps we will illustrate are:

1. Creating an XML Schema to
describe an XML document struc-
ture for the purchase order

2. Browsing and querying customer
and product information stored in
a relational database

3. Mapping XML to relational tables
so the XML document data can be
stored in or retrieved from the
database

4. Enabling the DB2 XML Extender to
store and retrieve XML data to and

from DB2

5. Creating a Web application to
process the customer’s purchase
request

6. Generating JavaBeans from an XML
Schema to create an XML stream

7. Decomposing XML to a DB2 data-
base using a Java stored procedure

8. Testing and running the application

We will use a basic shopping cart
scenario that everyone should be
familiar with. You visit a Web site to
buy one or more items. As you browse
the site’s product catalog, you add the
items you wish to purchase to a virtu-
al shopping cart. At the end of your
visit you go to a virtual checkout. At
this point, the items in your cart are
processed, your total cost is calculat-
ed, your personal contact information
may be collected and updated, and
you select a method to pay your bill.

Our scenario begins when the user
submits his or her order at checkout.
Once the customer has provided all the
necessary information, several steps
are necessary. The purchase order is
received and acknowledged, perhaps
via an e-mail to the customer. Next, the
purchase order needs to be validated to
ensure that payment will be received
from the customer’s credit card compa-
ny. Inventory is checked to determine
product availability and location. The
customer’s record is checked to see if
there are any outstanding orders that
should be combined with the current
one. A ship date is scheduled for the
order, and the customer is notified of
the delivery schedule. Once the order is
ready to be shipped, the customer’s
record is updated and an invoice or
receipt is generated. Figure 1 illustrates
the flow of this application.

The majority of steps in the flow-
chart depend on the processing of
data. In this application scenario, the
data received from the Web page
HTML request will be rendered in an
XML format. XML will be used in each
of the following steps, as it provides a

O CTOUBER
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convenient way to integrate and com-
bine different data sources. In the
steps in which the relational database
is updated, the XML data must be
decomposed so it can update different
tables in the database. In this article,
we will focus specifically on this task.

Let’s introduce the XML tools pro-
vided in WebSphere Studio before we
begin using them to create parts of
the shopping cart application. Table 1
shows some of the tools available in
WebSphere Studio.

When opening XML-related docu-
ments in the WebSphere Studio
Workbench the perspective switches
to the XML perspective. The XML per-
spective views include the Navigator
view, which shows the structure of the
projects in your workbench; the
Outline view, the content of which
changes depending on which type of
editor is open; the Tasks view, which

pmbas
Tircla 1

¥ [

shows any errors or warnings that may
have been reported; and the editor
view itself. All of the XML editors use
the Outline view to display the struc-
ture of the document and an editor to
work with the document itself. Most of
the editors contain both a design view
and a source view. The design view
provides a graphical user interface for
modifying the document structure or
content. The source view immediately
reflects changes made in the design
view and can also be edited directly.

The first task we will demonstrate is
to describe the format of the customer
purchase order once it is received as a
request from the shopping cart Web
page. As mentioned, the purchase
order will be an XML document.
Either an XML Schema or a DTD
could be chosen to define the struc-
ture of the purchase order. We will
choose to use an XML Schema since it
has several advantages over a DTD.

Using an XML Schema, data types
can be specified for document ele-
ments. This allows tighter control of
data that is valid for a particular ele-
ment in an XML instance document.
This becomes particularly important
when an application will use both
relational data and XML data and
likely move data between these for-
mats. In addition to specifying data

== | types, XML Schema also has name-
space support. Namespaces provide a
ORDER ;
and attribute names and therefore
uniquely identify them.
Task Tools

Creating and editing DTDs DTD Editor

Creating and editing XML Schema Editor

XML Schemas

Creating and editing XML Editor

XML instance documents

Creating and generating
XSL transformations

Debugging XSL transformations
Defining mapping between
XML and relational data

Creating XPath queries
Generating JavaBeans from
XML Schema or DTD

XSL Editor and XML to XML Mapping Editor

XSL Debugger
RDB to XML Mapping Editor

XPath Wizard
Generate JavaBeans wizard

TABLE 1: WEBSPHERE STUDIO TOOLS
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Multiple namespaces can be used
in an XML Schema. Many applica-
tions on the Web will have similar
purposes and be identified by the
same names, SO hamespaces have an
important role to play. We can also
provide a target namespace for the
XML Schema so there is a repository
for the elements and attributes it
defines.

The XML Schema Editor (shown in
Figure 2) is used to create the XML
Schema. The purchase order con-
tains an identifying key, an order date,
the customer name and address
information, and the items that the
customer ordered. A Purchase-
OrderType for the purchase order that
contains the shipping information
and items is defined. The shipping
information contains the customer’s
address. The Items element is made
up of one or more elements of Item
type. The Item type has a part num-
ber attribute and contains a product
name, quantity ordered, price in U.S.
dollars, and the date the item will be
shipped.

Figure 2 shows the structure of the
XML Schema in the Outline view and
the Source tab selected in the editor.
Notice in the source that each element
has a type that is either a simple type
such as a string, or a user-defined type
such as PurchaseOrderType or Items.
As elements and types are selected in
the Outline view, they are located and
highlighted in the source as shown for
the purchaseOrder element. To add to
the XML Schema, popup menu items
are available in the Outline view.

Based on this XML Schema, an
example of an XML instance document
for a purchase order might look like
Listing 1. The XML editor could be
used to edit this instance document
within WebSphere Studio if desired (see
Figure 3). The XML editor provides
powerful features for editing your XML
file. The built-in smart editing provides
you with constant feedback about the
content model of your document and
where elements and attributes can be
inserted. You can create an XML docu-
ment that conforms to your grammar
(XML Schema or DTD) or create a
grammar from an XML instance. We
will return to use the XML tools again
later, but for now we’ll move on to the
relational tools side to show how the
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customer data can be processed now
that an XML document exists.

In our scenario a relational data-
base is used to keep a record of our
customer and order information. The
data tools in Websphere Studio will be
useful here. These tools can be used
to browse existing databases and to
create new tables, views, SQL state-
ments, and stored procedures to
query and update the database
records. Many database vendors are
supported, including DB2, Cloud-
Scape, Informix, Oracle, Sybase,

Microsoft SQL Server, and MySQL.
The Data perspective in WebSphere
Studio houses the relational database
tools. The Data perspective allows you
to work with your databases either in a
connected or disconnected fashion.
There are four views of note in addition
to the Navigator, Tasks, and Outline
views we've already described: the Data
Servers view, the Data Definition view,
the Output view, and the editor view.
The Data Servers view is the way to
make connections to your database. A
connection wizard is used to make a
JDBC connection. Once the connection
is made, the corresponding database
structure is shown in this view. Using
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FIG. 3: GUIDED EDITING IN THE XML EDITOR
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this view, you can browse the database
structure and reconnect connections
that have become disconnected.

You can use the Data Definitions View
to create new databases, schemas,
tables, views, SQL statements, and
stored procedures. Existing database
definitions can also be imported from
the database catalog into the Data
Definition View for modifications. There
are editors for the various objects, such
as the Table editor, shown in Figure 4, in
which a table named PurchaseOrder is
displayed for the CLAU schema.

After creating or modifying database
objects, DDL (Data Definition Lan-
guage) can be generated from data-
base objects. There is an Export to
Server wizard that allows you to exe-
cute the DDL on the database server to
create the database objects. You can
create SQL statements with a popup
menu option in the Data Definition
view and edit them with the SQL
Query Builder. Statements can be exe-
cuted against the database from within
the workbench. Wizards and editors
are available to help you create stored
procedures and user-defined func-
tions. Once the stored procedure or
user-defined function is created, you
can build, run and debug the stored
procedures on the DB2 server.

Going back to our sample shopping
cart application, recall that we have
defined the XML Schema that defines
the purchase order XML document. The
next step is to map the purchase order
schema to the relational database tables.
We want to be able to store information
such as elements and attributes from
the XML documents into corresponding
corresponding database table columns.
In our example, there is a USAddress
table keeping track of the customer’s
address, an Items table keeping track of
the list of order items, and a Purchase-
Order table to record the list of purchas-
es made by the customer. The XML doc-
ument data will be decomposed by the
application and stored in these database
tables according to a mapping we
define.

DB2 provides advanced composi-
tion and decomposition functions
with the DB2 XML Extender to store
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XML data in the DB2 database. The
DB2 XML Extender also provides new
data types, functions, and stored pro-
cedures to manage XML data in DB2.
In order to use the DB2 XML Extender
a DAD (Document Access Definition)
file is needed. A DAD file is an XML file
that defines the mapping between the
XML document structure and the
tables and columns in a DB2 database.
It is used by the DB2 XML Extender to
compose and decompose XML data.
WebSphere Studio provides a
Relational Database to XML Mapping
Editor that allows you to visually create
the mapping and generate the DAD file.
For this example we will map the
PurchaseOrder to the Items, Purchase-
Order, and USAddress tables. Figure 5
shows the RDB to XML Mapping editor.
Simply dragging a table column from
the Tables pane and dropping it into an
element or attribute in the XML pane
defines a mapping in the editor. Defined
mappings are shown in the Overview at
the bottom as they are created. As an
example, look at the mapping between
the ORDERDATE column in the
PurchaseOrder table and the orderDate
attribute in the PurchaseOrder XML.
Joins can be defined between tables
used in the mappings. We will do this for
our scenario to relate the list of items for
this particular purchase order. Use the
Join Conditions wizard to define the fol-

lowing join between the Items and the
PurchaseOrder table:

| TEMS. | TEMSI D = PURCHASE-
ORDER. PURCHASERORDERI D

Once all of the mapping has been
completed, the next step is to generate
a DAD file to describe the mapping.
Do this using the Generate DAD wiz-
ard, which is invoked from a menu
option in the RDB to XML Mapping
Editor. A few pieces of information
related to your DB2 XML Extender and
DB2 setup are required, such as the
name and path for the generated DAD
file. Optionally, you can generate a set
of scripts to unit test your DAD file to
make sure the mapping is correct.

In order to use the DAD file we cre-
ated to define the mapping from the
purchase order XML to the RDB tables,
the database needs to be enabled to
use the DB2 XML Extender. Use the
following DB2 command to enable the
database “po” for XML Extender.

dxxadm enabl e_db po
In addition, the DAD mapping file

we created (PurchaseOrder.dad) must
be stored in the database so it is avail-
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able to the XML Extender to make the
mapping. To do this, the following
DB2 command is used. (Note: The
name, po_collection will be used later
on in our application to reference the
XML Extender collection.)

dxxadm enabl e_col | ecti on po
po_col |l ection
Pur chaseOr der . dad

Now that we are set up with the
schemas on both the back end
(defined using relational) and the
application (defined using XML), as
well as the corresponding mapping, it’s
time to create the Web application that
will make use of this infrastructure.

WebSphere Studio provides wizards
to help with creating a J2EE Web appli-
cation. Knowing that the Web applica-
tion receives a purchase order request
via HT TP, we will create a servlet to
receive the request, convert the incom-
ing data into XML, make the appropri-
ate updates and queries to the data-
base, and finally respond to the request.

The first step in creating the Web
application is to create a Web Project
using the Web Project creation wizard.
Next, we can use the Servlet wizard to
create the servlet that will process the
HTML request. We specify a name for
the servlet and where to store it, in
addition to specifying a superclass,
modifiers, and several other options.

Now that we have the generated
servlet code, we need to customize it for
our application. We'll need a method in
the servlet to convert the input from
the Web page into an XML stream. The
XML stream format will be based on the
structure defined in the purchase order
schema. Once the XML stream is creat-
ed, we can pass it to the DB2 XML
Extender so it can be decomposed into
the database tables using the DAD
mapping file we created earlier.

An XML stream can be created by
using the native Java API for XML
Processing (JAXP) APIs to build the
DOM tree and then serialize it to a
string. Coding to the JAXP APIs can be
tedious. WebSphere Studio provides a
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framework and generator to create
JavaBeans from an XML Schema or a
DTD. Using the generated JavaBeans
with the type-safe APIs can greatly sim-
plify the process of creating and parsing
an XML document. For the shopping
cart application example we'll use the
purchase order XML Schema to gener-
ate the JavaBeans. Then we will call the
methods in the generated beans to set
the appropriate data for the customer
address and item information.

The Generate JavaBeans wizard can
be invoked from the popup menu for
the purchase order XML Schema file.

The request parameters from the

Web page will be used to invoke the
setters on the generated JavaBeans.
Once all the data is initialized, a
getXML() method will return a string
representation of the XML stream.

With a string representation of the
XML stream, we are ready to invoke the
stored procedure db2xml.dxx InsertXML
to decompose the XML stream into the
corresponding DB2 tables. This will
require making a connection to the
database, initializing the stored proce-
dure, and invoking the stored proce-
dure. Listing 2 shows the Java code frag-
ment that will perform this task.

We have now completed the parts of
our shopping cart application that allow
purchase orders to be received and the
back-end database to be updated. This
might be a good time to test the applica-
tion flow before adding more business
logic. To do that, use the Run On Server
command to run the application using
the integrated WebSphere unit test envi-
ronment.

Using a typical Web shopping cart
scenario as an example, this article has

shown how to create a Web application
using WebSphere Studio. We followed
the application flow, which takes data
input from an HTML page, converts it
into XML, and decomposes that into a
DB2 XML-enabled database. You have
seen how the WebSphere Studio wiz-
ards and editors make it easy to
manipulate both XML and relational
data in Web applications. The power
of the generators in WebSphere Studio
has been demonstrated here with the
generation of JavaBeans for creating an
XML stream from a Web form, and the
generation of a DAD file to map from
XML data to relational data. Finally,
the integrated WebSphere unit test
environment makes it easy to test and
debug your Web application.

» The complete application is avail-
able for download at www.sys-con.
com/websphere/sourcec.cfm

« WebSphere Studio Application
Developer: www-3.ibm.com/soft
ware/ad/studioappdev/about/V5.
html

* DB2 XML Extender: www-3.ibm.
com/software/data/db2/extenders/
xmlext/downloads.html

e XML and WebSphere Studio series
on WebSphere Developer Domain:
www?7b.boulder.ibm.com/wsdd/tec
hjournal/0111_lau/lau.html 2
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LISTING 1: PURCHASE ORDER EXAMPLE
<purchaseOrder key="1" orderDat e="2002-12-02">
<shi pTo country="US">

<name>Dave Johnson</ name>
<street>125 Wnford Drive</street>
<city>M Il Valley</city>
<st at e>CA</ st at e>
<zi p>90543</ zi p>
</ shi pTo>
<items>
<i tem part Nun¥"444-BB" >
<product Name>Lord of the Rings DVD</product Nane>
<quantity>2</quantity>
<USPri ce>20. 00</ USPri ce>
<shi pDat e>2002- 12- 15</ shi pDat e>
</item>
<litems>
</ pur chaseOr der >

LISTING 2: CALLING DB2 STORED PROCEDURE
TO DECOMPOSE XML

/1 Declare sone variabl es
Cal | abl eSt at enent cs;

int errCode = 0;

String nsgText = ""

/1 Connect to the PO database

Cass driverdass =

Cl ass. for Name(" COM i bm db2. j dbc. app. DB2Dri ver");
Connection conn =

java. sql . Driver Manager . get Connecti on("j dbc: db2: PO,
"db2adni n", "db2admi n");

/1l Prepare the stored procedure call
String sql = "Call db2xni.dxxlnsertXM.(? ? ? ?) “;
cs = conn.prepareCall (sql);

// Indicate which XM. collection to use
cs.setString(1, "po_collection");

/1 Set the XML string
cs.setString(2, xm);

/1 Initialize the return paraneters
cs.regi sterQut Paraneter (3, Types.|NTEGER);
cs.setlnt(3, errCode);

cs.regi sterQutParaneter (4, Types.VARCHAR);
cs.setString(4, nsgText);

// Call the stored procedure
conn. set Aut oCommi t (true);
cs. execute();
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ervasive devices like mobile
P phones, PDAs, and pagers far

outnumber computers, and the
trend is accelerating. Add to that the
fact that all sorts of equipment, such
as air conditioning units, oil tanks,
car surveillance systems, and so on,
are being built with serious comput-
ing power and a communication link,
and you begin to understand the
large investment in new computing
environments for building applica-
tions on devices other than PCs and
workstations.

Mobile and pervasive applications
aren’t new. The explosion of pervasive
technology isn't a result of a new
business need but rather a result of
maturing technology. Users have
always been mobile. Because of lack
of technology (or lack of reasonably
priced technology), mobile users
have had to make do with manual
processes and paper-based data
management.

This isn’t to say that there are no
mobile systems out there — there are
industries in which mobile systems
have been a way of life for more than
10 years. One of the best examples is
the utilities vertical — companies that
are responsible for the distribution of
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power, such as electric utilities and
gas utilities. These companies have
been using pervasive computing for
many years, including mobile termi-
nals used by field personnel for
receiving and completing work orders
as well as remote telemetry units
(RTUs) that monitor the energy distri-
bution network for faults and provide
a constant data feed to the central
monitoring stations.

Let’s look at an example from the
world of field service. In this world,
technicians and engineers are
deployed in the field and make use of
mobile data terminals to receive work
notifications. They then use these ter-
minals to see what work needs to be
done where and receive additional
information such as circuit diagrams,
product catalogs, and so on.
Traditionally, most of these data ter-
minals have been rugged laptops
and/or alphanumeric pagers. Client
software running on such a laptop is
shown in Figure 1. With the prolifera-
tion of lower-cost, high-quality per-
vasive devices, the field force can
now be equipped with a myriad of
devices.

These mobile data terminals
access the central server using wire-

line and wireless networks. This is
another area in which technology
has made much progress. Five years
ago a company would almost always
have to set up a private radio net-
work in order to deploy such a sys-
tem. Today, the availability of lower-
cost public data networks makes the
use of private radio frequencies (RF)
a legacy as companies move away
from expensive infrastructure. Some
geographies fare better than others;
for example, carriers in Europe have
deployed almost ubiquitous access
over GSM and are now rolling out
GPRS. The U.S. lags far behind with a
combination of different technolo-
gies with spotty coverage, causing a
reality in which a national deploy-
ment will probably need to use a
combination of networks such as
CDPD, Mobitex, cellular, and possi-
bly private RF and even satellite. In
this reality, the system architecture is
complex and the total cost of owner-
ship (TCO) high.

Total Cost of Ownership
TCO is what it’s all about (at least
from a business perspective). The goal

of any organization that wants to
deploy a mobile data system has to do
with achieving the efficiencies and
ROI provided by the application while
maintaining a low TCO. If you look at
arollout of a mobile data solution you
see that there are at least four impor-
tant categories to consider when
assessing TCO:

» Devices

* Networks

e Applications

» Mobile infrastructure

In each of these categories, tech-
nology is making rapid progress in
reducing the TCO. In terms of
devices, operating systems like
Win32, Pocket PC, Palm OS, EPOC,
and more allow a variety of data ter-
minals with very good tools and
applications. In terms of networks,
gone are the days of expensive pri-
vate RF networks. In terms of appli-

O CTOUBER

2 0 0 2 O CTOUBER

cations, environments such as J2EE
and J2ME are now being applied,
allowing highly maintainable and
low-cost applications. But in this
article | focus on the mobile infra-
structure, specifically the use of
Web services within these environ-
ments and on the components pro-
vided by IBM within the WebSphere
family of products that can help
you roll out a complete mobile
infrastructure.

Web Services in the Field

You're probably a bit surprised
that Web services can be used in
mobile environments, and | don’t
blame you. After all, Web services
are, by definition, closely related to
the Web and the Internet, which are
all about online connections. Yet
mobile environments must function
flawlessly in a disconnected or
offline mode. This is because no
matter how good coverage be-
comes, it’s still spotty. This is espe-
cially true if you live and work in the
U.S. Unless you live in the middle of
a highly populated metropolitan
area, you probably frown (as | do)
on the “Can you hear me now?
Good” commercial.

Even if coverage is perfect, it will
not be complete because some
people need to work while in the
basement, within radio-free areas
(like hospitals), etc. Also, wireless
networks today are slow. 3G may
solve these issues, but right now
you really don’'t want to wait for an
end-to-end transaction all the way
back to the server with every but-
ton press. What you really need is
an environment with a store-and-
forward capability, which will
allow you to do your work, cache
all your transaction submissions,
and send them up when the net-
work allows.

Why Web services? The reason
goes back to TCO. In the same way
that the devices and networks
have migrated away from propri-
etary environments, the messag-
ing platforms and formats are
converging. From a data format
perspective, it’s attractive to use
SOAP messages and envelopes to
carry information that needs to be
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sent from the client to the server
or from the server to the client. By
sticking with a standard, which is
the claim to fame of Web services,
companies can take another step
toward lowering the TCO. And
while Web services are mostly
used in online environments
today, they were designed to work
in asynchronous environments, so
they’re actually quite appropriate
when it comes to store-and-for-
ward environments.

WebSphere Components
for Mobile Infrastructure

Are we there yet? Almost. Most
mobile environments today don't
make use of Web services, perhaps
because they’re just too new. But
the WebSphere family of products
actually has all the components you
need to develop and deploy a
mobile data solution using Web
services. It's based on a combina-
tion of the WebSphere Application
Server, WebSphere Everyplace
Wireless Gateway, and MQSeries
Everyplace.

The IBM WebSphere Everyplace
Server is a software platform for
extending the reach of new and
existing applications to the mobile
e-business space. The components
include:

* IBM Everyplace Wireless Gateway
« Tivoli SecureWay Policy Director
* IBM WebSphere Edge Server

* IBM WebSphere Transcoding

Publisher
* IBM MQSeries Everyplace
* Location-based Services
« Intelligent Notification Services
* IBM Everyplace Synchronization

Manager
« Tivoli Personalized Services

Manager
« Everyplace Suite Manager
* IBM SecureWay Directory

The beauty of the Wireless
Gateway is that it makes any net-
work, or combination of networks,
look like a simple IP network (a vir-
tual LAN/WAN, if you will). It sup-
ports a variety of wireless and dial-
up network technologies. All data
traffic that flows through the
Wireless Gateway uses a mobile
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OK, enough with the marketing
fluff, let’s put this all together (see
Figure 2). The application typically
has two components: a server that is
running within a WebSphere appli-
cation server and a client that may
be running over pJava, J2ME, or
even a non-Java application making
use of the MQe C DLLs. These appli-
cation components communicate
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And if you need to justify all this great
technology, remember: it’s all about
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new breed of management
Atools that oversee the individ-

ual components of an applica-
tion server — the heart of the e-busi-
ness infrastructure - has taken
precedence in the market.
Application servers provide a plat-
form to develop “Web applications”
that connect the front-end Web site
to a back-end database through a
series of smaller software objects
called components.

Components, in their simplest
form, are small pieces of software
that operate within an application
server. Each component is responsi-
ble for a very explicit task, such as
verifying credit card transactions,
checking to see if credit card history
is valid, confirming inventory levels,
delivering customized content to an

WebSphereDevelopersJournal.com

end user, or allocating connection
pool utilization. If any one compo-
nent fails, the transaction will not
successfully complete. E-business
management solutions enable IT
managers to unleash the full power
of an application server, helping to
provide maximum uptime combined
with instant notification of a transac-
tion failure and identifying the root
cause of an e-solutions performance
problem.

One organization that has invested
in technology to ensure their Web
site meets the expectations of their
client base is WEA Trust. Having
problems bringing his WebSphere-
based test e-business infrastructure
into production, Jim Struve, assistant
manger of Information Support
Services at WEA Trust, engaged the

services of IBM Global Services (IGS)
and Dirig Software’s e-business man-
agement product, Fenway, to pin-
point and solve the performance
issues.

Who, or What, Is WEA?

Headquartered in Madison,
Wisconsin, WEA Trust is a not-for-
profit organization dedicated to
building financial security for
Wisconsin’s public school employ-
ees. Created in 1970 by the
Wisconsin Education Association
Council, the statewide educators
union, WEA Trust provides insurance
and retirement investment services
to Wisconsin public school employ-
ees and their families. A Board of
Trustees — all public school employ-
ees — oversees the Trust operations
to ensure that members get high
quality and great value in insurance
and financial services. Over 80,000
members use services from WEA
Trust.

The WEA Trust Web site is utilized
by its members to review policy
information, refill prescriptions, and
enroll in new services. It is the main
method of communication between
the Trust and its members. Jim
Struve and his IT team needed to
ensure that each transaction and
information request was completed
successfully and decided to imple-
ment several additional technology
pieces to raise the performance lev-
els of the e-business infrastructure.

Based on stringent critical crite-
ria, WEA Trust’s Information
Systems group selected IBM’s
WebSphere platform as the back-
bone of the Web site that serves
their members. They chose
WebSphere application servers
because they met strict criteria,
including flexibility, integration,
simplification, and scalability. For
example, WebSphere Application
Servers run on a variety of operat-
ing platforms, providing WEA Trust
with flexibility to use Unix, OS/400,
Linux, or other server operating
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systems in the future. WebSphere
also integrates well with the exist-
ing Lotus Domino environment,
DB2 and iSeries infrastructure. In
short, the addition of WebSphere
was simplified because all the
parts integrated well with the
existing infrastructure. The
WebSphere/ Domino environment
provides the opportunity WEA
Trust requires today and the
means to execute its e-business
strategy in the future.

The Problem

WEA Trust was experiencing two
main problems in preparing their
new infrastructure for production -
inconsistent WebSphere availability
in the new three-tier environment
and the performance problems
with specific Web applications
within that environment. (The
three-tier environment consists of
Web servers, WebSphere
Application Servers, and legacy
databases.) To help WEA address
these immediate, critical issues,
IGS and Dirig were called upon for
a joint on-site engagement to help
identify and resolve WEA Trust’s
unknown performance issues.

IGS initially estimated it would
take three weeks to examine the
three-tier Web infrastructure to
determine the problem. After con-
sulting with WEA Trust staff mem-
bers, who needed a faster solution,
they suggested implementing
Fenway, a partner’s solution that
would reduce the time frame to
one week or less. Greatly improving
on this time estimate, within less
than one day of being installed
Fenway pinpointed several prob-
lems within the three-tier Web
infrastructure that were causing the
performance issues (see “The
Solution” below for in-depth
details).

What Is Fenway
and How Does It Work?
Dirig Software provides proac-
tive e-business performance man-
agement solutions for production
environments that help organiza-
tions protect revenue streams,
resulting in increased profits,
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brand loyalty, and a better user
experience. Dirig’s Fenway
Management Extensions provide
application and component-level
management for managing both
J2EE and .NET Web application
servers, as well as Java Manage-
ment eXtention (JMX)- enabled
Java applications.

The Fenway management solu-
tion gives users the ability to
monitor and proactively manage
every Web application function,
connection point, and component
to validate and ensure the integri-
ty of each transaction request,
execution, and completion.
Fenway manages the entire e-
business environment from the
front-end Web server, through the
application server and middle-
ware applications, to the backend
database. With Fenway, Dirig
delivers e-business management
solutions that both protect and
help generate corporate revenue.
By employing Fenway, companies
can increase transaction success
and improve end-user experi-
ences, resulting in a positive
impact on revenue and market
share, as well as customer and
brand loyalty. Fenway can have a
direct impact on an organization’s
bottom line. From small to medi-
um-size organizations to large
enterprises, a simple 1% increase
in successful transactions can
mean a significant increase in
profits.

The Solution

IGS and Dirig installed Fenway
agents on WEA Trust’s WebSphere
servers. A synthetic protocol trans-
action was configured to test a des-
ignated component for measuring
availability and response time
within the Web environment. The
test ran for one afternoon and
overnight to get a baseline on the
three-tier Web infrastructure.

One glaring statistic on both
WebSphere Application Servers
was the “Connection Pool Percent
Used” value for two separate appli-
cations. (Connection pools consist
of a series of dedicated connec-
tions through which the
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WebSphere Application Servers com-
municate to the back-end DB2 data-
bases. Connection pools are allocat-
ed to application transaction com-
ponents as necessary.) The connec-
tion pool statistics appeared to be
abnormally high, between 50% and
100% continuously for the actual
number of user sessions. In fact,
there were only 1-5 user sessions
actually occurring, which meant that
the “Connection Pool Percent Used”
value should have been around 0%.
Web sessions were failing because
the excessive connection pool uti-
lization (i.e., the lack of a connection
for an application to connect to the
back-end legacy database) prevent-
ed information from the DB2 data-
bases from flowing to the WebSphere
applications.

Once the session availability issue
was identified as the problem, IBM
technical support was contacted for
potential patches and software
updates available to resolve the con-
nection issue. WebSphere and DB2
patches were downloaded and
installed and the connection pool
issue resolved, increasing WEA Trust
member Web site availability and
performance.

Within the next two days, the IGS
and Dirig team performed additional
inquiries on WEA Trust’s environ-
ment as well as configuring Fenway
with a variety of management poli-
cies and thresholds. IT managers set
thresholds to monitor the usage
amount of a certain aspect within
the infrastructure, such as memory,
CPU utilization, disk space, etc.
Going forward, if the usage amount
surpasses the set threshold, IT is
notified that there is a problem with-
in the infrastructure and in many
cases an automated corrective action
fixes the issues without human inter-
action.

The IGS and Dirig teams ana-
lyzed alerts and reports from differ-
ent test settings to ensure that
additional configurations would
not pose performance issues. For
any configuration, the team devel-
oped additional thresholds, poli-
cies, and corrective actions to head
off future problems that WEA Trust
may incur.
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The Aftermath

In evaluating the WebSphere infra-
structure being tested for produc-
tion, Fenway was able to identify
that connection pool statistics were
excessive. Fenway also recognized
that the connections were not being
released back to the pool and that
the memory on both WebSphere
Application Servers was running
near capacity. With the detailed
information on what components
were causing problems within the
infrastructure, WEA was able to
change the memory partitions on
the WebSphere Application Servers
to achieve greater performance. In
addition, the software patches from
IBM’s technical support helped to
solve any remaining performance
issues. The IGS and Dirig teams
helped WEA Trust accelerate the
implementation of its new Web
architecture, improving their overall
e-business initiatives and ensuring
the Web site remained available
24xX7.

Future Plans

WEA Trust was impressed with the
comprehensive management capa-
bilities of Fenway, and Jim Struve
decided to implement it on a perma-
nent basis. WEA Trust now uses
Fenway to constantly monitor the
company’s Web infrastructure and
member Web site. Jim and his team
have also recognized that Fenway
can contribute as a capacity plan-
ning tool to help manage the equip-
ment resources available. WEA will
be able to effectively predict growth
and activity on the Web site using
Fenway. In addition, through moni-
toring resource use, WEA Trust will
have the ability to efficiently plan
and budget for additional computing
components needed as the system
expands to meet increased Web
activity.

One additional problem WEA
Trust plans to manage with Fenway
relates to the use of VM (Java
Virtual Machine) technology within
their infrastructure. WEA has experi-
enced occasional problems with
applications running in the JVMs.
Several applications can be running
in a JVM, but if one of them fails, it

is very likely that the failure will go
unnoticed by the IT team. A user’s
entire Web experience can be affect-
ed by that failed application.
Fenway monitors the applications
running in the JVMs for any prob-
lems and alerts the IT team to any
issues and their locations within the
infrastructure.

In the future, WEA Trust will use the
reporting tools within Fenway to run
various reports to track the site’s per-
formance levels. In addition to moni-
toring the historical data, WEA Trust
will use the system to diagnose small
problems. As many of these small
problems could quickly escalate into
larger issues affecting Web site per-
formance, Fenway will alert WEA Trust
to the nonevident crisis that is build-
ing. Through managing the small
details and implementing a quick
solution, they will avoid any costly
downtime and Web site outages.

Conclusion

Through a detailed services
engagement with IBM Global
Services and IBM alliance partner
Dirig Software, WEA Trust was able to
pinpoint the small details within its
Web infrastructure that were causing
numerous performance issues. With
Fenway installed, WEA can now
proactively manage and monitor its
Web infrastructure to ensure that
members are able to access the site
and the information that’s important
to them, and complete all of their
transactions successfully.

Many businesses are relying upon
Web sites to communicate and sup-
port their customers and partners,
sell goods, and relay their company’s
market positioning. When a Web site
fails and customers cannot access
what they’re looking for, they will turn
to a competitor, and revenue will be
lost. An ineffective Web site impacts
the bottom line, but equally impor-
tant, it can tarnish the company’s
image overnight. As demonstrated in
WEA Trust’s case, the use of e-busi-
ness management solutions using
application component technology
helps companies of all sizes maximize
their Web site performance and, in
the end, increase revenue and cus-
tomer retention. 3,
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BY ROBERT COSTELLO

APPLICATION DEVELOPMENT

new challenges

anaging the software application develop- e Constantly changing environment
ment life cycle is more challenging than ever.  « Escalating competitive climates
With the introduction of e-business tech- « Increasingly sophisticated user requirements
_ nologies such as IBM’s WebSphere solutions * Budget constraints
) architecture, organizations face inherent complexities. * Management of development processes across multiple
Many more issues must be considered before launching organizations
any type of e-business application. In most cases, cross- « Working with dispersed geographic teams while simul-
functional teams need to be formed so that there is repre- taneously interacting with contractors and customers
= sentation from each of the organizations participating * Many late-to-market projects and cost overruns
F (see Figure 1). * No central repository to store project information, loss
In most large organizations, application development of valuable knowledge when personnel leave the
is usually done by one or more organizations focused project
only on that task. When a solution is required, the busi- « Poor documentation or no standard documentation
ABOUT THE AUTHOR ness owners contact that organization and the project « Inability to share best practices, creating silos of infor-
Bob Costello works begins. However, if it is across functional lines, which is mation

for MS2 Corporation, the case with e-business projects, the business owners

provider of a product provide the external funding. With this scenario, the Most companies have spent millions on software develop-

life cycle automation
solution. Bob has

over 15 years as an
application architect.

internal application development group morphs into not
just an internal IS group, but also a product development
group that executes a product development life cycle.

Figure 2 is an example of a product development life
cycle for a typical e-commerce application offering. It is
fairly complex, as are most e-business projects. Listed
below are some of the complexities not documented in
the diagram:
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ment processes that are supposed to help solve many of the
problems stated above. However, just putting them into a
binder and distributing them isn’t the answer. What is need-
ed is an application that can automate the life cycle — enforc-
ing the processes, collecting the metrics to see if they’re suc-
cessful, and enhancing communication between the teams.
This article defines the key criteria to look for when
assessing a new solution for automation of the software
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development life cycle. The four issues that are most

critical to successfully bringing applications to release

are:

1. Assisting development organizations with defining and
executing a consistent life cycle process

2. Giving team members quick and easy access to all life
cycle information

3. Providing real-time visibility into the applications port-
folio, to make investments decisions and determine the
status of all programs

4. Bringing the extended development team, including
partners and business users, into close communication
with the core development team

An effective automation solution must help the organi-
zation accomplish its objectives while minimizing the
impact on the development team members. MS2
Accelerate is being used by application development
organizations to help them address these challenges and
deliver better applications faster.

Application Development Practices
It’s a widely accepted fact that accessing information

and the applications that manage it is strategic to an orga-

nization’s ability to maintain its competitiveness in the
marketplace. Managing a portfolio of applications through
the development life cycle and delivering the right appli-
cations at the right time are key to driving a company’s
revenue and growing its market share. Organizations that
can effectively plan and execute their application delivery
strategy and deliver the right applications faster and cost
effectively have a marked advantage in today’s competitive
business environment. Yet, in spite of its importance,
application development management remains a very
complex endeavor with limited tools and technologies to
manage it.

In a recent survey of 140 high-technology executives,
99% agreed that it is hard or very hard to repeatedly and
predictably deliver applications on time. The challenges of
effective application life cycle management are exempli-
fied by the following:

* Nearly 75% of all development programs miss their tar-
get release date or never ship at all

« More than 50% of all development programs take twice
as long as expected to complete, or are canceled alto-
gether.

« On average, top performing application development
organizations hold a tenfold productivity advantage
over weaker performers in the same industry

e Atleast 7 of the 10 most common signs of application
development failure are present before the design is cre-
ated or a single line of code is written

Fewer than 5% of all application development pro-
grams have successfully identified the complete set of
customer requirements before beginning application
design.

Figure 3 illustrates this point. The earlier in the life
cycle you can identify problems and propose a solution,
the easier it is to correct them. As simple as this may
seem, most organizations fail in this, many times
because the team lacks visibility into the overall solu-
tions.
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Complex Challenges Facing
Application Development

The application development life cycle has evolved
from the traditional waterfall process into a highly flexi-
ble one requiring multiple decision check points and
input from not only the engineering teams, but often
multiple business teams, often located on separate con-
tinents. These projects are usually under severe time
constraints, requiring teams to execute quickly on a
common objective. Even though most development
activities are interdependent, the time-compressed envi-
ronments that software projects exist in dictate that they
must occur in parallel in order to meet the requirement
window. The complexity of applications being developed
and the need to leverage core competencies and
advances in software technology, such as Web services
and component architectures, requires that many of
these projects be conducted in conjunction with joint-
development partners. As the number of applications
under development and the number of partners
involved in the process increase, however, the resulting
complexity is overwhelming.

CHANGE IS CONSTANT

The only constant in software development projects is
change. Managing the application development life cycle
would be difficult even if all requirements were known up
front and never changed during the development
process. But the reality of today’s competitive business
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environment guarantees that there will often be signifi-
cant changes in customer requirements and available
technologies, not to mention employee turnover on the
team. The ability to anticipate and effectively respond to
changes in the market separates the winners from the
losers.

TIME TO MARKET IS CRITICAL

As the competitive environment intensifies, the time
between new application releases continues to shrink. The
speed at which technology changes also affects how quick-
ly applications must be delivered. The window of opportu-
nity between an application’s feasibility and its ultimate
obsolescence is narrowing. And because being late could
be disastrous, extreme pressure is placed on application
development teams to move quickly. To survive, organiza-
tions absolutely must develop the right application and
deliver it at the right time.

BUSINESS USERS ARE MORE SOPHISTICATED

With the development of Java applications, object-ori-
ented programming, and browser-based applications,
business users demand an application that can be easily
adapted to their specific needs. Therefore, the creation of
cross-functional business teams and the ability for them to
communicate is critical to getting business validation of

E Catching Problems Late Drains
Productivity

M, 1

Cost be Cormeo &

a Losst Producthity

Congest | = - __-"

Plannizg = __.-"'}

Cesignb 4 o

Al r

Tt B -

Walid =
Ferleans & .

darnp

¥ On [N TS ProducTre iy .- b

FIG. 3: THE IMPORTANCE OF IDENTIFYING PROBLEMS EARLY

Well Applied Process Increases
Predictability & Productivity

% Ha T

Eyopeoatian o Pvogeees [easowied 1 Poosas

FIG. 4: WELL-APPLIED PROCESS INCREASES PREDICTABILITY
AND PRODUCTIVITY

WebSphereDevelopersJournal.com

the application plan before the development process
begins, as is continuously monitoring business feedback
throughout the development process.

RESOURCES ARE SCARCE

The most valuable resources in an organization are
always scarce. Finding, training, and retaining application
team members with highly specialized skill sets are contin-
ual challenges. It’'s often difficult to be sure that the most
strategic development programs have been allocated suffi-
cient resources for success. The allocation of these scarce
resources is at the core of an effective application portfolio
investment strategy.

Assessing an Organization’s
Current Approach
Executive managers can enlighten themselves by asking
the following questions about their own application orga-
nization and development process:
« Are you making the right investments in your applica-
tion portfolio to yield the greatest return?
« Do you have a well-defined process to consistently and
predictably deliver applications on time? If so:
—Are your teams using it?
—How do people in your organization learn the process?
—Can you ensure that cross-functional application
development groups are working together as a team,
based on a common view of what the business wants
and what should be built?
—-Do you have real-time visibility into the detailed status
of all applications under development?
—Are you communicating quickly and effectively with
your extended development team, including contrac-
tors, joint development partners, and business users?

If you answered no to some of these questions, you're
not alone. Application development organizations have
implemented many different tools to manage some of
these complexities. Spreadsheets, program management
software, source-control systems, and even home-built
Web sites are being used in an attempt to assess a compa-
ny’s ability to design and build the right new applications.
While these tools are all useful, they often create islands of
information that quickly become out-of-date or obsolete,
making it difficult for the team to execute on an integrated
application strategy. If you can automate the processes and
create process improvement, the payback is enormous.
(see Figure 4)

The Need for a Solution

An automated solution is required to provide the infor-
mation application development organizations need to
answer these questions confidently. It’'s important to con-
sider what capabilities and features are needed in such a
solution. A sound set of assessment criteria will ensure the
best selection.

Criteria for Automating
the Application Life Cycle

The increasing challenge of defining and developing
winning applications on time has led to the need for an
application to automate the application development life
cycle. A viable Product Life Cycle Automation (PLA) solu-
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tion must meet the criteria explained below.

A Successful, Repeatable
Application Life Cycle Process
An application organization typically has an applica-
tion development life cycle that it would like to follow
for every program. The life cycle process is often long,
detailed, difficult to execute, and even harder to repeat
every time across multiple programs. Even when the
entire process is fully documented, the plans may
remain in a binder on someone’s desk, where they’re
often forgotten or skipped. Many of the improvements
or lessons learned never get repeated because there isn't
consistent use of the defined process. A study of a dozen
companies found that a viable solution for automating
the application development life cycle must meet the
following criteria:
e Enable application teams to capture and implement a
repeatable process for use on all development projects
< Create and maintain a single, well-organized, and easy-
to-access location to manage the application life cycle
process and all deliverables
e Provide a live application roadmap with visibility into
the application portfolio and status of development
projects
« Enable timely and clear communication with the
extended development team

Application development organizations spent less time
on administrative activities and more time focused on
application development. The result: business units that

INTE
|

THE INSIDER

J 0 REEPIAHEAD DEIHELURUE
Go to www.SYS-CON.com 1 ODAY!

embraced this approach reduced their average develop-
ment times by 30-50%.

The first step toward ensuring a consistent and effective
new application life cycle is to create a process. A PLA
solution must allow the application development organi-
zation to capture its best practices in the form of processes
and templates. Ideally, it should provide out-of-the-box
best practices for organizations that haven't had time to
create them. These processes and templates should be
embedded into the work environment and the tools that
team members use, thus avoiding their binder problem.
Each new program should be able to leverage these best
practices without requiring team members to dig up docu-
mentation on the process. Finally, successful execution of
the process means that every individual on the team
knows his or her role in pursuing the goal: What deliver-
ables am | responsible for? When do | create them? Who
must review and approve them?

Single Source for All Application
Life Cycle Information

The complexity of development programs and the
interdependencies of each team member’s work require a
common framework for interaction. This interaction,
however, can consume an inordinate amount of time and
energy.

A recent study found that engineering resources, on
average, spend 70-75% of their time attending meetings,
correcting mistakes, and traveling, leaving only 25-30% of
their time for value-adding activities such as designing,
developing, testing and solving problems.
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Project managers often spend the majority of their time
creating “executive dashboards” for weekly review meet-
ings, in an attempt to give project visibility to executives.
On large projects this may involve the consolidation of
multiple-project plan information and numerous phone
calls and e-mails. A pattern begins to emerge; by the time
the project manager has finished the review materials, the
cycle must begin again, never allowing the project manag-
er to truly manage the project.

Application development organizations have tried the
following alternatives to address this problem:

SHARED DRIVES OR FOLDERS

Many organizations use shared drives or folders to
allow team members to share documents on a given devel-
opment program. Because the structure is generally ad
hoc, however, most find that it is still cumbersome for
team members to locate the right deliverables. Even when
they can find deliverables, it’s often unclear whether they
have the latest version and whether it’s a draft, a review
copy, or the final approved version.

SOURCE-CODE CONTROL SYSTEM

Most software development organizations use a
source-code control system to store deliverables related
to a given program. While this provides structure and
manages document versions, it often causes difficulty
for many team members who don’t have access to (or
don’t know how to use) these systems. Such systems also
make it difficult to share information with extended
development teams that include partners and business
users.

HOME-BUILT WEB SITES

Some organizations hire individuals full-time to cre-
ate and maintain a Web site for tracking development
programs. This alternative provides team members
with easy access to deliverables and status, but there is
a significant cost associated with it. The owners of the
Web site not only spend the time to create and main-
tain it, but often spend a great deal of additional time
tracking down team members in order to get them to
provide status and the latest versions of their deliver-
ables for posting to the site. These resources could oth-
erwise be used to help drive the application through
the life cycle. The effectiveness of these Web sites
depends upon the promptness of the Webmaster in
posting team members’ updated documents, data, and
status reports.

An application development life cycle automation
solution must provide a single source for all status and
deliverables. That solution must be:

e Easy to create and maintain

« Easily accessible by team members and development
partners

« Well organized

e Always up to date

¢ Able to give executive visibility

Thus, application team members will be able to spend
their time developing applications, as opposed to creat-
ing and managing Web sites or searching for the right
document.
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Real-Time Visibility
into the Application Portfolio

Making sound investment decisions across a large
number of application development programs may be
the single most critical challenge faced by an application
organization executive.

To maximize expected return on investment, execu-
tives must have the information to clearly assess the
strategic value of each program, its status, and its appar-
ent risks. An application life cycle automation solution
must provide a live view into the status and future plans
for all development programs, allowing executives to
quickly assess portfolio status. The solution must allow
them to manage by exception and take action where
appropriate to ensure that the most critical applications
yielding the highest ROI are delivered on time and with
customer-valued functionality. Too often, executive
managers use a stale application roadmap presentation
to make feature content or application release date com-
mitments to business users. Since the last executive
roadmap review, the application team may have moved
the release date and added or deferred key features.
Understanding the complete status of a development
program is a difficult task. Collecting and reviewing sta-
tus reports from each team member can be time-con-
suming and may not provide the key information neces-
sary to determine whether a program is really on track.
In a recent study of software development programs,
researchers found that at least 7 of the 10 most common
signs of application development failure were present
before the design was created or a single line of code was
written. Visibility into these leading indicators is critical
to identifying potential problems and attempting to
remedy them.

Globally Dispersed Application Teams

Application development teams are increasingly global.
Resources, including employees, contractors, partners,
and business users, are geographically dispersed and
often have limited hours during the business day to com-
municate. All too often, critical information gets distrib-
uted to these different participants by request only.
Moreover, the information delivered to different con-
stituents may be inconsistent and can quickly become
stale, limiting the ability to effectively collaborate on the
program.

An effective PLA solution must effectively manage geo-
graphically dispersed constituents through a scalable
and highly available architecture. It must allow collabo-
ration among team members without the need for con-
tinual meetings.

Summary
In today’s business environment, investment in technol-
ogy, especially software development, is being led by ROI.
Gone are the days of unlimited IS budgets. Executives
need to understand where and how their software devel-
opment budgets are being spent. The first step to under-
standing this is managing the process and managing the
people. Neither can be accomplished effectively without
some type of tool that ensures the process is being repeat-
ed, and that can provide a central location for the collec-
tion and storage of metrics around the process.
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o/ Using a pseudo MDB

BY MARCEL HEIJMANS

tion, the Message-Driven Bean (MDB), is not sup-

ported by WebSphere Application Server 4.0. There
are several ways to circumvent this shortcoming — you can
wait for WAS 5.0, use another application server, or con-
coct some sort of pseudo MDB. Since the first two are
rarely feasible, I'll describe the last.

The Java Message Service (JMS) provides the means for
asynchronous communications via Message-Oriented
Middleware (MOM). In a J2EE environment, with
Enterprise JavaBeans, JMS can be used to produce mes-
sages asynchronously. However, EJBs aren’t suitable for
consuming messages asynchronously. The MDB provides
an infrastructure for consuming JMS messages within a
J2EE environment. This new EJB type (EJB 2.0) presents
the same robust component-based infrastructure that ses-
sion and entity beans benefit from.

WebSphere Application Server 4.0 supports the latest
JMS Specification (1.02b) and is often used in combination
with MQSeries 5.2.1 as its MOM. The fact that WAS 4.0 sup-
ports JMS doesn’t necessarily imply that it also supports
MDBs, since MDBs are part of the EJB 2.0 specification and
not part of JIMS.

WebSphere 4.0 does support more functionality than
specified in EJB 1.1, but it lacks several important features
of EJB 2.0; for example, the MDB container is not imple-
mented in WAS 4.0. Although MDBs will be available in
WAS 5.0, this shortcoming in WAS 4.0 is a nuisance.

Recently, many companies have migrated from WAS 3.5 to
4.0, IBM’s mature J2EE platform. Most have invested in the
development of mission-critical applications or the migration
of their legacy applications to this platform. Due to these
investments, the application server market is not as flexible
as the desktop market, where new versions are accepted
every few months. IBM realized this and came up with an
intermediate solution to cope with this deficiency in WAS 4.0.
This article provides a brief outline; for a thorough descrip-
tion of the solution, see the IBM Redbook SG24-6283-00.

The proposed solution consists of two parts: a so-called

One of the major innovations in the EJB 2.0 specifica-
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JmsMonitor, which is a queue-monitoring process outside
the WebSphere Application Server, and a MessageReader,
which is implemented by an ordinary stateless session bean
(see Figure 1). Note that the monitor only browses the
queue; it doesn't actually read the message. When a message
is available on the queue, the monitor invokes the read-
Message method of the MessageReader, which reads the
message from the queue and invokes its onMessage. The
apparent reason for this complicated method is to enable
scalability by pooling and container-managed transactions.

What’s wrong with this solution? Well, the system admin-
istration’s having external processes isn’t contributing to
the maintainability of the system. IBM’s solution comes
from a Redbook that targets z/OS and 0S/390. A solution
like this is very natural in these mainframe environments
because of the way processes are treated. On other plat-
forms (AlX, Linux, NT, etc.), however, a pure WebSphere
solution that can be distributed, deployed, and adminis-
tered with a single EAR file is preferable. The JmsMonitor
doesn’t use an event-driven mechanism, it uses a one-time
scan through the queue. This “batch” behavior could be
extended to some sort of pooling method, but it certainly
doesn't fit into an object-oriented J2EE design.
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After having tried to circumvent message-driven beans
altogether, | came to the conclusion that the only way to
develop a high-quality application with asynchronous
communications is to brew your own MDBs.

Requirements

The first step in the design of an MDB surrogate is to
compile a wish list of requirements the pseudo MDB
should meet. As with any surrogate, resemblance to the
real thing is key. WebSphere Application Server 5.0 will
provide a genuine MDB as specified in EJB 2.0. A close
match with the MDB will simplify migration later.

Areal EJB 2.0 MDB is very easy to use; just implement-
ing the MDB interface will suffice. The application server’s
MDB container handles the JMS-specific issues (connec-
tion, session, receiver, and message listener). Hence, a suc-
cessful pseudo MDB must be just as easy to use.

An MDB has no home or remote interface that can be
invoked by other components. The application server (the
MDB container) is responsible for the creation and invoca-
tion of the MDB methods. Because of this the application
server must start a pseudo MDB and invoke its onMessage
method when a message is available on the queue.

Similar to other types of EJBs, MDBs are designed in
such a way that they can be pooled to enable scalability
and used within container-managed transactions. Again,
the pseudo MDB solution must support these vital quali-
ties to be a viable alternative.

I came up with the following rudimentary list of require-
ments that a pseudo MDB must meet. It must:

* Resemble a real message-driven bean

< Be invoked by the arrival of messages on a queue
< Be easily used by J2EE applications

e Be created during server startup

e Support pooling

« Support transactions

* Be a pure WebSphere solution

The last item is added to provide the previously men-
tioned single EAR.

Message Monitor and Collector

Since the number of J2EE component types is rather lim-
ited, there are only a few possible solutions for building a
pseudo MDB. The only thing that will start in WebSphere 4.0
at application server startup is a servlet, and the closest you
can get to an MDB is a stateless session bean. A servlet that
is started by the application server and implements a
MessageL.istener in combination with a stateless session
bean, which receives the message from the servlet, would
do the trick (see Figure 2). However, pooling and container-
managed transactions aren’t supported by this straightfor-
ward solution — this was actually a prototype to see whether
this works at all. I've included the source code for this pro-
totype servlet/EJB solution for educational purposes, but |
won't elaborate on it here (source code for this article is
available at www.sys-con.com/websphere/sourcec.cfm).

The golden rule in computer science is, “A layer of indi-
rection can solve every problem.” In the final solution, the
purpose of the StartMonitor servlet is solely to start a
QueueMonitor stateless session bean, which contains the
monitor functionality. In turn, this QueueMonitor EJB
invokes another stateless session bean (QueueCollector),

2 00 2

which serves as the pseudo MDB (see Figure 3). The code
is nearly identical to that of the servlet/EJB solution; the
only difference is that the monitor functionality is separat-
ed from the bootstrap mechanism.

Only one StartMonitor servlet is necessary within
WebSphere, which can bootstrap all QueueMonitor EJBs at
server startup. The initialization parameters of the servlet
determine which QueueMonitors should be activated (see
Figure 4). Although the QueueMonitor EJBs are different
beans (classes) with different home and remote interfaces,
there’s an EJB polymorphism technique to create different
EJBs in a generic way.

This can be done by extending all the remote interfaces
of the QueueMonitor EJBs from both EJBObject and
IQueueMonitor and the home interfaces from EJBHome
and IQueueMonitorHome (see Figure 5). Since these are
interfaces, use of multiple inheritance is allowed. The
home interface looks like the following:

public interface MyQueuelbnitorHonme extends
EJBHone,
| QueueMoni t or Home {
public | QueueMonitor create() throws
Cr eat eExcepti on,
Renot eExcept i on;
}

The IQueueMonitor return type of the create() (which is
not the regular remote interface, but its super interface) is
crucial. This allows the StartMonitor servlet to create dif-
ferent QueueMonitor EJBs like this:
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| QueueMoni t or Home queueMoni t or Home =
(I QueueMbni t or Horre)
Por t abl eRenpt eCbj ect . narr ow( obj ,

| QueueMbni t or Hone. cl ass) ;

| QueueMoni tor queueMonitor = (I QueueMonitor)
queueMoni t or Hone. creat e() ;

(More details on polymorphism and EJBs can be found
in the August 2002 issue of Java Developer’s Journal [Vol.
7, issue 8].)

After the StartMonitor server is started and all Queue-
Monitors are activated, this servlet is done.

The QueueMonitor does most of the work. This stateless
session bean handles all communication with the JMS
provider (e.g., MQSeries). It connects to the JMS provider,
maintains the session, creates the receiver, and imple-
ments the message listener and the exception listener. The
exception listener provides the means to recover from con-
nection failure with the MOM.

Your QueueMonitor EJB needs to be derived from the
class QueueMonitor. To let the QueueMonitor do its work,
it must be initialized in the ejbCreate() and destroyed in
the ejpRemove(). The combination of the StartMonitor and
the QueueMonitor provides functionality similar to that of
the JmsMonitor in the IBM solution (and, of course, the
real MDB container). The QueueCollector is merely an
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empty base class that provides the pseudo-MDB charac-
teristics. It runs in the StartMonitor/QueueMonitor envi-
ronment, just like real MDBs run in the MDB container.

The configuration of a real MDB includes a destination,
which is JMS terminology for a queue. Since the deployment
descriptor of a stateless session bean is very different from
that of the new MDB, there is a certain limit to how well it
can mimic the real thing. In order to let the QueueCollector
resemble the real MDB, it will store the JMS destination in its
deployment descriptor. During startup the QueueMonitor
retrieves the JMS destination information from the
QueueCollector by calling the startCollector() method. The
QueueMonitor initializes its JMS resources with the configu-
ration information that this method returns.

The QueueMonitor uses the same EJB polymorphism
described earlier to create the QueueCollector. Similar to the
StartMonitor, the QueueMonitor stores the name of the
QueueCollector in the deployment descriptor. The
“gueueCollector” environment variable of the QueueMonitor
EJB holds the reference name of the QueueCollector EJB. The
result is a rather long chain of names, references, and JNDI
names, which is somewhat error-prone (see Figure 6).

Another difference between the pseudo MDB and the
real MDB is that there’s no way to protect the remote inter-
face of the session bean QueueCollector from being
invoked by some other component. A real MDB doesn’t
have a home or remote interface. There is no adequate
solution to this problem - just tell developers not to alter
the remote interface of the pseudo MDB.

The only function of the QueueMonitor is reading mes-
sages from the queue and calling the QueueCollector to
process them. If there are multiple messages on the Queue
and the processing in the QueueCollector takes longer than
just reading from the Queue, then the QueueMonitor will cre-
ate multiple QueueCollectors (depending on the configura-
tion, of course). This also indicates that every QueueCollector
(EJB) type needs its own QueueMonitor (EJB) type.

If applicable, both stateless session beans need to take
part in the same transaction. If you need some form of
transactional processing in the QueueCollector, involving
the QueueMonitor in the same transaction is mandatory.
Otherwise, a rollback would result in loss of the message.

Run on Server

The environment in which MOM operates is often quite
complex. The included EAR files need some configuration
before they’ll run on WebSphere 4.0. | use IBM MQSeries
as the underlying JMS provider, which is very common in
combination with WebSphere. To enable MQSeries to work
with JMS, you must download the JMS Support Pac from
the IBM Web site (MA88 Support Pac).

My implementation uses LDAP for the storage of the IMS
destinations. I've included the LDIF and the LDAP configura-
tion file for OpenLDAP. More information on the administra-
tion of JMS resources (JMSadmin) can be found in the docu-
mentation that comes with the MA88 Support Pac and IBM
MQSeries. I've also included a WebSphere Studio Application
Developer (WSAD) server project that | used during develop-
ment. The following configurations must be made to the
supporting software to run the enclosed solution:

* MQSeries must be installed and running with a Queue

Manager, QM1, and Queue, Q1.

e The JMS Support Pac (MA88) must be installed in the
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default MQSeries folder.

* LDAP (OpenLDAP or IBM SecureWay) must be running
with the settings according to the LDIF file.

e The application server (or WSAD test environment)
must be configured according to the svr.zip file.

You can change the settings, but remember that there’s a
relationship between the deployment descriptor of the
QueueCollector, the LDAP entries, the MQSeries resources,
and the application server settings.

If you experience problems while running the solution
on WebSphere, check your configuration. | found that
problems are usually caused by small typos in EJB refer-
ences, JNDI names, or LDAP entries. Moreover, make sure
that your supporting middleware is running (e.g.,
MQSeries QueueManager and Listener service, slapd, etc.).

Conclusion

The solution described here complies with the require-
ments stated earlier. It simulates a real MDB to the avail-
able J2EE components in WebSphere 4.0 as closely as pos-
sible. It’s very easy to use by simply inheriting from the
QueueMonitor and QueueCollector class (the pseudo
MDB) and configuring the beans with the deployment
descriptor. The servlet bootstrap mechanism works at
server startup and is a pure WebSphere solution. The com-
bination of QueueMonitor and QueueCollector provides
the means to comply with both the pooling and container-
managed transaction requirements.

The QueueMonitor and QueueCollector solution operates

in the point-to-point communication domain. This means
that there’s a one-on-one relationship between sender and
receiver. A real MDB can be configured by its deployment
descriptor to operate in either the point-to-point domain or
the publish-and-subscribe domain. The publish-and-sub-
scribe domain allows multiple subscribers to receive messages
by subscribing to a topic. It’s easy to develop a topic-based
pseudo MDB along the lines of the solution described above.
Just replace queue with topic, sender with publisher, and
receiver with subscriber, and you're as good as finished. A
combination solution that supports both point to point and
publish and subscribe like a real MDB is also possible, but it
overcomplicates things and there’s no substantial gain.
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chieving the best possible

WebSphere application per-

formance isn't just about opti-
mizing your Java code; it’s about
understanding the different factors
that influence modern Web-based
applications. Often the variables that
impact performance are relatively
invisible and typically not key con-
cerns for developers...until bad appli-
cation performance impacts business
productivity. Performance problems
are often compounded because many
developers don't have the tools to
view granular performance activities
and pinpoint the source of applica-
tion slowdowns.

The WebSphere Application
Server is a very complex environ-
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ment. In essence, it’s a complete
operating system that resides on
top of a Java Virtual Machine (JVM).
It provides application loading and
dispatching services, database con-
nectivity and pooling, execution of
remote services and messaging, and
external communications via a vari-
ety of protocols. The smooth execu-
tion of all of these interrelated parts
plays a huge role in application
performance. In order to truly
understand application execution,
developers must be able to drill
down and view the details of all
components.

Take a relatively simple interac-
tion, for example, a customer record
lookup. This application runs in a
JavaServer Page (JSP) servlet and
accesses data via a container-man-
aged persistence Enterprise JavaBean

(EJB) backed by a DB2 database.
Response time from the user per-
spective will depend on many fac-
tors, and most of the performance
variables aren’t included in the appli-
cation code.

For example, servlet execution will
depend on the servlet engine’s creat-
ing and dispatching an execution
thread. Accessing the EJB will
depend on a Java Naming and
Directory Interface (JNDI) lookup,
and EJB method execution will
require ORB pool resources. If you're
using a typical session-facade pat-
tern, you may be invisibly aggregat-
ing multiple EJB method invoca-
tions, thus compounding the strain
on resource usage. Finally, accessing
the data will require database con-
nection pool resources. Even in this
relatively simple example, there are
many areas to monitor. You first
need to track Web container thread
pool usage, database connection
pools, the servlet request and error
rate, session creation, and invalida-
tion statistics. You should also moni-
tor performance within JVMs.

EJB performance can have a
major impact on the overall execu-
tion of your application, and many
areas may need to be addressed.
EJB pool hit rates, EJB pool usage,
activation/passivation, and create/
destroy cycle rates are all key per-
formance metrics that highlight
problem areas. Additionally, we
want to keep statistics for individ-
ual methods, including method
invocation rate and method elapsed
time.

ORB thread pool usage is another
critical metric to understand and
track. Because every EJB request
requires a thread, the ORB pool
must be sized appropriately to pre-
vent waits and time-outs under
heavy load. Bear in mind that both
servlet-to-EJB requests and EJB-to-
EJB requests that may be hidden
behind a session facade will use the
ORB thread pool.

Other important items to track for
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performance are database con-
nection pools and transaction
rates. When monitoring database
connection pools, look at the per-
centage in use and size the con-
nection pool to sufficiently service
transactions without causing
waits. Additional areas to monitor
include threads, average connec-
tion-use time, and prepared state-
ment cache utilization.

Developers are able to tune
capacity to enhance performance
based on information gathered
from cataloging the frequency
and duration of threads that
exceeded the pool capability. By
applying a load generator to the
application view, they can con-
duct trend analysis under condi-
tions that simulate production
environment traffic to more accu-
rately determine how an applica-
tion will respond under real-world
conditions.

Tracking performance inside
JVMs is crucial. Over time, graph-
ing free memory in the JVM will
produce an approximately saw-
tooth pattern, as memory is allo-
cated and then freed by garbage
collection. Observing the trend of
the peaks and valleys, as well as
the amount of memory allocated
during each garbage collection
cycle, can reveal memory usage
patterns that might indicate prob-
lem areas in your applications.
Monitor heap size to strike a bal-
ance between too-frequent
garbage collection caused by heap
size allocations that are too small
versus less frequent but longer-
running garbage collections. A
tool that will let you view a memo-
ry usage graph in relation to trans-
action rate or servlet request rate
can provide a very good visual
indication of the overall working
of your applications.

WebSphere tuning is a complex
and continuous process. Thou-
sands of pages of contradictory
tuning advice have been published,
which often leaves the developer
without a clear path to resolution.
It is important to use development
guides in the context of your own
applications and with the aid of a
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good monitoring tool.

Developers need to give per-
formance measurement and moni-
toring significant attention
throughout the development cycle.
Often, tuning is something that’s
done after deployment or in
response to a performance crisis.
Waiting until an application has
been created before testing signifi-
cantly limits the options to rectify
the problem. Redesigning parts of
the application flow, for example,
would be too cumbersome and
complicated to be a viable solu-
tion. Concentrating on application
performance early in the develop-
ment cycle has an additional bene-
fit because it helps to increase a
developer’s understanding of the
effects of design and implementa-
tion decisions. This knowledge, in
turn, increases overall software
quality.

With organizations making large
human resource and software
investments to deploy WebSphere
applications, it’s critical to create a
foundation for new applications
that will support high-perfor-
mance benchmarks and scalabili-
ty. In many cases performance
tuning begins only after deploy-
ment, which is tantamount to
waiting until building construc-
tion has been completed before
inspecting the structural integrity
of the foundation.

To ensure that an application is
designed to withstand real-world
demands, developers must test
application performance
throughout the life cycle to
detect, isolate, and eliminate per-
formance problems, preventing
them from impacting overall
application health. By tracking
metrics of critical components
within the application and across
the WebSphere environment,
developers will have the informa-
tion required to create and
deploy new applications that will
readily maintain peak perfor-
mance and maximize corporate
IT investments.
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n my previous article (WSDJ, Vol.

1, issue 7) I showed how to invoke

XEMBL, a Web service that takes
an accession number as an input
parameter and returns a nucleotide
sequence. Web services, based on
SOAP and WSDL standards, facili-
tates the development of loosely
coupled, distributed systems. In this
article we will look at developing
workflows and the use of a registry to
publish and discover Web services
for the life sciences.

XEMBL is an example of one
component of a Web services archi-
tecture. It uses the SOAP protocol
to accept parameters from the ser-
vice requester and returns an XML
document containing the
nucleotide sequence. In order to
create useful applications it is nec-
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essary to have a robust set of com-
ponents orchestrated in some sort
of workflow.

SOAP-enabled components may
be publicly available, for example
XEMBL and BQS (hosted by the
European Bioinformatics Institute),
or caBIO (hosted by the National
Cancer Institute Center for
Bioinformatics [NCICB]). They
may be implemented as wrappers
to legacy applications, for example
a wrapper to the NCBI BLAST
(Basic Local Alignment Search
Tool) program. They may be
included in the future as standard
APl interfaces within vendor appli-
cations (early examples of this
trend are found in Documentum,
Plumtree, Spotfire, WebSphere
Portal, and Google).

Workflows will be based on coming
standards such as BPEL4WS
(Business Process Execution
Language for Web Services) and be
supported by tools such as MQSeries
Workflow.

In this article we will show a use
case from the life sciences; discuss
the components, vocabularies, and
protocols to address that use case;
look at the use of workflow, registries,
and ontologies to support that solu-
tion; and finally, consider some over-
all solutions.

Use cases are a handy way to focus
on a system’s design and develop-
ment. They help flesh out the
requirements, as well as informally
validate the design and implementa-
tion. Their use can be formalized as
in the case of UML (Unified Modeling
Language) and the HL7 methodology,
or less formal, such as in the case of
the I13C (Interoperable Informatics
Infrastructure Consortium)
Roadmap. I will briefly sketch out a
life sciences scenario that we will use
as our guinea pig. It is from the 13C
Registry Group project.

In this scenario a scientist interest-
ed in studying the role of one of the
proto-oncogenes in neuroblastoma
(brain cancer)

e Conducts a PubMed search for
“Dbl related novel genes and neu-
roblastoma”

» Retrieves an article

» Clicks on related articles, obtain-
ing 319 articles

* Retrieves the accession numbers
from articles that provide them

e Submits these to XEMBL, which
returns a BSML (Bioinformatic
Sequence Markup Language) doc-
ument

e Passes this sequence to the BLAST
algorithm, which filters the
sequences based on percentage
identity

» Uses geneid to know the gene
structure

e Passes the protein sequence to
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BLAST against SWISS-PROT

« Uses Bio-Dictionary to identify
relevant articles from PubMed,
then uses text mining to catego-
rize the results and look for con-
cepts

e Uses ClustalW and Tereisisas to
look for common patterns in the
BLAST results (this is called multi-
ple sequences alignment)

At the end of this the scientist can
predict the functionality of the novel
proto-oncogene and hypothesize its
probable role in brain cancer.

Now we will look at the compo-
nents we need to implement a solu-
tion for this use case.

Some of the components needed
for this use case are shown in Figure
1. Note that this list is a work in
progress. See the I13C Registry Group
for more details. Other components
would be used to create the graphi-
cal user interface. One of the objec-
tives of standards organizations and
industry consortiums is to identify
and define standard XML vocabular-
ies for data interchange between
components such as these. A good
example of this is the MAGE-ML
vocabulary developed by the
Microarray Gene Expression Data
Society and the OMG-LSR (Object
Management Group-Life Sciences
Research). Another good example of
vendors coming together to work on
a common data model and XML
vocabulary is the V3 CDA (Clinical
Document Architecture) XML
vocabulary of HL7. See the
Resources section for other exam-
ples of common vocabularies in the
life sciences and some of the stan-
dards organizations working on
them.

Just to review the Web services
basics (see Figure 2), the service
requester binds to the service hosted
by the service provider at design time
or run time. The service registry is
optional. The requester may have dis-
covered the service in any number of
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ways (see Figure 3).

Possibilities range from e-mail to
a registry. At the upper end of the
spectrum, the service provider pub-
lishes WSDL describing their ser-
vices in a UDDI registry. The ser-
vice requester can search the reg-
istry at design time (by the system
developer) or at run time (by the
end user or an automated process).
A UDDI registry could describe a
service using taxonomies and cate-
gories (see the UDDI overviews in
the references below). A taxonomy
or ontology might be used to
describe an algorithm or entry in a
database.

Services might also be categorized
using name-value pairs. The values
could be concepts of an ontology; for
example, the following might be used
to describe a BLAST service:

i nput object type = {BSM,
AGAVE}

out put object type =
NCBI _Bl ast Qut put

service type = BLAST

This is the sort of characterization
that the BioMOBY project is attempt-
ing to utilize. The BioMOBY project
is an international research project
involving biological data hosts, bio-

logical data service providers, and
coders whose aim is to explore vari-
ous methodologies for biological
data representation, distribution,
and discovery.

Ontologies can also be used to
describe databases. The ontologies
developed by the GO (Gene Ontology)
Consortium are a leading example of
this in the life sciences. The consor-
tium has developed three types of
related ontologies, for molecular
functions, biological processes, and
cellular components.

A GUI or automated process
might then use this information
(the nodes of a graph) to help the
user construct a workflow for the
problem he or she is trying to solve.
Capturing and saving successful
workflows is a way for an organiza-
tion to build a knowledge base. This
is one of the goals of myGrid, which
aims to design, develop, and
demonstrate higher- level function-
alities over existing Web services
and grid infrastructure to support
scientists in making use of complex,
geographically distributed
resources.

For the use case described above,
XEMBL would be called with an
accession returning a BSML XML
document (my previous article
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FIG. 1: PROSPECTIVE COMPONENTS FOR LIFE SCIENCES SERVICES-BASED SYSTEM
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included code samples that do this).
The BSML document can then be
passed to the BLAST service. This
would be captured as a small por-
tion of a workflow. An ontology
describing the BLAST service might
help guide the developer or end
user. A registry is consulted as
described in the hypothetical sys-
tems below.

So, let’s try to tie this all together in
three hypothetical systems that use
workflow and a registry to describe
and discover services.

First, we might imagine a user
interface in which the developer is
able to select from a palette of
components to construct an overall
application. The registry might be
static — listing the components of
one or more vendor applications
together with stable public compo-
nents that have been brought
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FIG. 2: WEB SERVICES BASICS

inside the firewall. The developer
might use pieces of custom code as
necessary to supplement the stan-
dard palette. In this case, the devel-
oper is an expert in the field. When
the application is deployed, the
end user may only need limited
flexibility in customizing the appli-
cation. This is an example of con-
structing a static workflow using a
private UDDI registry. The UDDI
registry is a way for the enterprise
to stabilize the components used
within the enterprise.

Next, we might imagine a GUI that
the end user could use to construct
workflows dynamically. The GUI
uses the registry to guide the user in
constructing viable workflows. Again
the user may supplement the stan-
dard components with code or
scripts as necessary. Ontologies may
be included to help the user to
develop higher-quality workflows —
guiding the user to a successful solu-
tion. The palette of components
might change from day to day —
reflecting new components continu-
ally brought into the organization
and shared among the users. The
dynamic nature of this ebb and flow
of components provides the compet-
itive advantage to the organization.
The end users are sophisticated
bioinformaticians. Successful work-
flows are saved and shared among
the enterprise.

Finally, we might consider systems
in which parts of the workflow are
largely automated. This would

require high-quality ontologies and
smart agents.

In my previous article we looked at
invoking one Web service in the life
sciences. In this article we have filled
out the palette of components and
touched on registries, ontologies,
and workflow to bring those compo-
nents together. For more informa-
tion, please have a look at the
BioMOBY project (www.biomoby.
org), myGrid (www.mygrid.org.uk),
and the 13C Registry Group (on
WWWw.i3c.0rg).

e List of XML in Bioinformatics:
www.xml.com/pub/rg/Bioinfor
matics

e 13C: www.i3c.org

e OMG-LSR: www.omg.org/home
pages/Isr

e HL7: www.hl7.0rg

» CDISC: www.cdisc.org

e MGED: www.mged.org

e GO Consortium: www.geneontol
ogy.or

* Web services: www.ibm.com/devel
operworks/webservices

e BPEL4AWS: http://xml.cover
pages.org/ni2002-08-12-a.html

« MQSeries Workflow support for Web
services: www.ibm.com/software/ ts/
mgseries/workflow/sp-wa07. html

e |3C Use Case Roadmap (draft at the
time of this writing): www.i3c.org/
workgroups/technical_architec
ture/resources/13C_Roadmap-
Working_DRAFT_J1.doc

FIG. 3: SERVICE DISCOVERY METHODOLOGIES
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e BioMOBY: http://biomoby.org

e 13C Registry Group: www.i3c.org/
workgroups/technical_architec
ture/reqistry/index.html

e myGrid: www.mygrid.org.uk

* Berners-Lee, T, etal. “The
Semantic Web.” Scientific American:
www.sciam.com/article.cfm?article
1D=00048144-10D2-1C70-84A98
09EC588EF21

* Wroe, C,, et al. “A Suite of
DAML+OIL Ontologies to Describe
Bioinformatics Web Services and
Data,” draft to be published in the
Journal of Cooperative Information
Science: www.cs.man. ac.uk/
~wroec/mygrid_ontologies_paper_
draft.doc @

O CTOUBER 2 0 0 2

WEBSPHERE NEWS

DIRIG ANNOUNCES
AUTOMATED PERFORMANCE
MANAGEMENT SOLUTION
(Nashua, NH) — Dirig Software, a
developer of enterprise performance
management solutions for e-business,
has introduced PathFinder, which
automatically identifies transaction
dependencies
across Web servers, /DR 1G
application servers, and eftware
databases. PathFinder changes the
way enterprise IT departments utilize
system management tools, allowing
them to communicate the effect Web
application performance has on other
parts of the organization, such as
development and line of business.
PathFinder allows IT to gather the
relevant statistics for a Web applica-
tion-based transaction and aggre-
gates the data to deliver success-to-
failure ratios and overall health.
www.dirig.com

NEW IBM SOFTWARE

SPEEDS INTEGRATION

OF LEGACY SYSTEMS

(Somers, NY) — IBM has announced
the release of new software to help
companies extend their legacy assets
to make the most of Web services and
an open e-business infrastructure. The
new versions of IBM WebSphere Host
Integration solutions are available
immediately. New features include
support for IBM WebSphere Portal,
enabling access to legacy applications
in a portal environment without

Bowstreet

(Portsmouth, NH) — Bowstreet has announced the avail-
ability of its Portlet Factory for IBM WebSphere. The new
product enables the rapid development of highly adap-
tive portlets that plug into IBM WebSphere

Portal Server.

Companies have already
embraced the value of portals as a single view
into their corporate assets. To date, these compa-
nies have had to choose between packaged portals
they can bring to market quickly but that require
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rewriting code; a new product called
WebSphere Host Access Trans-
formation Server; and several im-
provements to the Host Access Client
Package, streamlining administration
and increasing end-user productivity
for users and IT administrators.

The IBM Host Access Client
Package and the WebSphere Host
Integration Solution offer a fast, cost-
effective way for businesses to
provide secure
access to legacy
applications via a browser, whether
to corporate users inside a firewall or
supply-chain partners accessing lega-
cy applications across the Internet.
www.ibm.com

SINC ANNOUNCES GRAND
OPENING OF WEBSPHERE
INNOVATION CENTER
(Montreal) — Solution Integration of
New Concepts (SINC), a company
specializing in networking, Internet
connectivity, e-business development,
and infrastructure deployment, has
announced the opening of an IBM
Business Partner Affiliated WebSphere
Innovation Center (WIC) in Montreal.
The center will be the
kI 18th such center world-
wide and the first WIC in Canada.
WIC provides “hands-on” access
to a variety of hardware platforms
and operating environments, allow-
ing business partners to test-drive
technological solutions in a repro-
duction of their IT infrastructure.

The center will also provide proof-
of-concept support and customer
technical briefings.

WWWw.sinc.ca

SERENA EXTENDS SUPPORT
FOR WEBSPHERE STUDIO
PLATFORM
(San Mateo, CA) — Serena Software,
Inc., an industry-leading supplier of
software that automates change to
enterprise code and content, has
announced it will extend its support
for IBM’s WebSphere Studio platform,
providing customers with a com-
prehensive Enterprise SEfEra|
Change Management _
solution. Serena ChangeMan DS will
support WebSphere Studio Version 5,
the latest release of IBM’s end-to-end
J2EE application development tool.
The product, which supports
WebSphere Studio v.4, enables
customers to accelerate next-gener-
ation development while increas-
ing the quality and reliability of
their enterprise applications.
Serena ChangeMan DS also offers
companies migrating from VisualAge
for Java a complete, fully automated
solution that integrates seamlessly
into the existing IT environment.
WWW.Serena.com

CONTEXT MEDIA
INTRODUCES CONTENT
MANAGEMENT SOLUTION
(Providence, RI) — Context Media,
Inc., has released Interchange Suite

Unveils Portlet Factory

bowstreet

significant effort to modify and portal frameworks
that offer the power and robustness of J2EE but are
harder to build. With Bowstreet Portlet Factory,
development teams can quickly build
portlets that integrate with their existing

infrastructure, thereby achieving the best
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of both worlds.
A free 60-day evaluation copy of Bowstreet
Portlet Factory for IBM WebSphere can be down-
loaded from www.bowstreet.com.

3.0, its enterprise content manage-
ment software solution that enables
companies to organize, manage, and
distribute content across and outside

th ter-
r?seer;erinte- CONLExt s 2
prise by ! — media
grating dis-

parate and distributed installed con-
tent management systems.
Interchange Suite delivers enhanced
ROI without replacing existing sys-
tems, disrupting established work-
flows, or requiring content objects to
be moved or replicated into a sepa-
rate centralized repository.
www.contextmedia.com

COMMUNIX LAUNCHES
APPSYNERGY, A RAPID
PROVISIONING SOLUTION
(London) — Communix Limited, a
value-added reseller of e-business
infrastructure products and services,
has launched AppSynergy, a solu-
tion that dramatically reduces the
cost and time it takes to procure,
install, and configure IBM
WebSphere on workstations and
servers for development, test, and
production environments.
“Normally, it takes a single skilled
person one to three working days to
set up a single J2EE development
workstation or test o
server; it's a =
tedious, error- Synergy
prone job that
entails multiple downloads, tricky
installations, and configurations of
application server, database, Java
IDE, JDBC drivers, and their latest
software patches — assuming the
hardware and its operating environ-
ment are ready,” says Leo Tsesmelis,
technical director of Communix.
“This effort can escalate to, and
delay a project by, weeks or even
months in a medium-sized team that
requires a dozen standard-build
workstation or test server environ-
ments. With AppSynergy, this time
can be reduced to just hours, with
an equally great reduction in cost.”
WWW.Communix.com/appsynergy @
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Web Commerce

Performance Management
At the top of CIOs’ holiday lists

\_ BY MARY HALL h

whisper, the e-commerce phenomenon, a critical -ﬂh

application servers, back-end databases, overall Web architecture,

hile the hullabaloo of the dot-com era is now a m‘ and transaction functionality — operating systems, middleware,
.

plank in the prophesied e-revolution, continuesto ||
gather momentum. In B2C and B2B markets, purchasers
come to the virtual storefront for convenience and leverage.

The holiday season is a stressful time of year. Many of us, in
search of the perfect gift, spend hours battling traffic and fight-
ing for parking. Today, the Web is the preferred mall of millions
who wish to accomplish this feat in a matter of minutes.

As growing numbers rely on online purchasing, new traffic jams are
clogging the virtual storefronts. When crowds hit popular sites all at
once, performance suffers and shoppers are left waiting to locate items.
As online shopping volume increases, the representative/customer ratio
declines, leaving potential purchasers frustrated and impatient at check-
out. According to research, eight seconds is the magic response time —
when customers are forced to wait longer for online selections, they click
away to another store. While poor performance erodes customer satis-
faction, site crashes that take stores offline can be catastrophic.

In the brick-and-mortar world, customers are vexed to find stores closed
during business hours. Lack of availability is more damaging in the online
world. Shoppers quickly click elsewhere to satisfy their requirements. If
they have a good experience at another site, they may never return.

We are witnessing a Darwinian dynamic across global e-commerce
markets. Purchasers vote with their credit cards, eliminating the con-
straints of physical proximity and currency exchange. Only the fittest
organizations will survive, as customers reinforce their demand for
“immediate” gratification. Sites with rapid content loads and transaction
speeds generate customer loyalty, high sales volumes, and profitability.

Beneath the facade, commerce infrastructure solutions are clearly com-
plex environments. A customer visiting www.rollingstones.com is looking
for music and video clips and is focused on buying concert tickets in one
quick visit. To serve up rapid, intuitive, seamless functionality, organiza-
tions must bring together and synchronize a tremendous amount of tech-
nology. This reality is driving significant demand for Web server and appli-
cation infrastructure monitoring and management solutions.

Holistic Approach

To achieve success in application server management, organizations
must embrace a holistic approach. This means monitoring the full range of
“engine room” applications and resources that support response, serving,

- <

and so on. At the same time, they must monitor customers’ expe-
riences against the eight-second rule. This dual approach em-
powers organizations to detect issues and drill down to under-
stand and tune systems to improve the customer experience.

—=d Clinical Diagnostics, Prioritization,
and Remedy

Monitoring and management solutions empower organizations to
take a proactive stance on performance and availability. For example,
reports empower organizations to identify the most frequently request-
ed applications and map performance to specific resources and
demands, including Enterprise JavaBeans (EJBs), servlets, available
memory and utilization, the number of applications being processed,
and the number of concurrent sessions. Typically, there is an inverse
relationship between number of sessions and response-time perfor-
mance. Managers can leverage application priority, performance, and
dependency information to drill down and tune at the component level.

Dashboard Approach to Success

To put first things first amid the complexity, many users set up a top
10 list of things to monitor on a regular basis. It’s important to select a
tool that empowers the manager to structure a proactive, personal-
ized, hourly, daily, or weekly list.

Intuitive Reporting Requirement

In light of the complexity of Web commerce environments and
increasing interest from line-of-business and executive managers in
associated revenues and performance, management solutions are no
longer purely technical tools. Organizations require intuitive reports that
are easy to understand, navigate, and communicate. It's important to
consider that these reports will play a key role moving forward in defen-
sive investment justification and offensive investment-request scenarios.

Web commerce is clearly here to stay. As we count down to the holiday
shopping season, increasing numbers will elect to skip the day-after-
Thanksgiving crush and instead shop online. As the trend blossoms, robust
Web performance monitoring and management solutions will become an
increasingly common feature on the holiday lists of CIOs and business-
focused management executives. @
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