rocus: WEB SERVIGES STANDARDS!

July 2002 Volume2 Issue7

WebServices

JOURM o _

WSJ2.COM

HOW TO DESIGN

web
services
world tour

COMING TO
A CITY NEAR
YOU

SEE PAGE 60 FOR DETAILS

2002
BOSTON JULY 10
SAN FRANCISCO - AUGUST 6
SEATTLE AUGUST 27
AUSTIN SEPTEMBER 10
LOS ANGELES SEPTEMBER 19

e From the Industry:Web Services: Dominating ~ Nigel Thomas
AND MANY MORE! e-Business Development in 2002 Adoption of the new paradigm 12

il Guest Editorial: SOAP and Security - Anne Thomas Manes

The End of the Beginning
by Sean Rhody pg.5 It doesn’t implement security, but it helps 18

Product Review

h-—li-—
L EN Sl Standards: Web Services Standards Update
Reviewed by ch:?eI[;T\ A. Mitchko pg.38 Ready f or thef oreseeab lefu ture

Wibskatiarst Ml Standards: Web Services Technologies You

Jeremy Allaire. pg. 40 Can Use T0day Laying the foundation for tomorrow
Industry Insight

O ECOL I Standards: Building Blocks # oo Murali Janakiraman

by Chris Weaver pg.66

Greg Heidel
20

Jim Culbert
26

Web Services News An overview of Web services technologies == :‘.—:_ ‘ 30
pg-62 . . I

S WSJ Featur.e. Collaboration and Web Services == John Fou

oo amy ST 2002 Orchestration A chance to redefine business processes 44

07>

Standards: ebXML: The MiSSillg Ingredient Klaus-Dieter Naujok
for Web Services? Neutral technology can help interoperability 48

71486"03420 ‘| . ° o
: SN “ WS] Feature:The Web Services Vision Paul Fremantle et al.

MEDIA

Delivering on a new Web services-oriented model of computing b 54



www.ibm.com/websphere/winning www.ibm.com/websphere/winning

2 July 2002 www.wsj2.com www.wsj2.com July 2002 3



Sonic Software

www.sonicsoftware.com/wehsj

4

July 2002

www.wsj2.com

Web

«NET J2EE XML

ICéS

INTERNATIONAL ADVISORY BOARD

Jeremy Allaire, Andrew Astor, Steve Benfield, Philip DesAutels,
Graham Glass, Tyler Jewell, Paul Lipton, Norbert Mikula, Frank Moss,
George Paolini, Simon Phipps

TECHNICAL ADVISORY BOARD
JP Morgenthal, Andy Roberts, David Russell, Ajit Sagar, Simeon
Simeonov, Richard Soley

EDITORIAL
EDITOR-IN-CHIEF

Sean Rhody sean@sys-con.com
EDITORIAL DIRECTOR

Jeremy Geelan jeremy@sys-con.com
INDUSTRY EDITOR

Norbert Mikula norbert@sys-con.com
PRODUCT REVIEW EDITOR

Joe Mitchko joe@sys-con.com

.NET EDITOR

Dave Rader davidr@fusiontech.com
EXECUTIVE EDITOR

Gail Schultz gail@sys-con.com
MANAGING EDITOR

Cheryl Van Sise cheryl@sys-con.com
EDITORS

M’lou Pinkham mlou@sys-con.com
Nancy Valentine nancy@sys-con.com
ASSOCIATE EDITORS

Jamie Matusow jomie@sys-con.com
Jean Cassidy jean@sys-con.com
ASSISTANT EDITOR

Jennifer Stilley jennifer@sys-con.com

PRODUCTION

VP, PRODUCTION & DESIGN

Jim Morgan {im@sys-con.com

LEAD DESIGNER

Richard Silverberg richard@sys-con.com
ART DIRECTOR

Alex Botero alex@sys-con.com
ASSOCIATE ART DIRECTORS
Cathryn Burak cathyb@sys-con.com
Louis Cuffari louis@sys-con.com
Aarathi Venkataraman aarathi@sys-con.com
ASSISTANT ART DIRECTOR

Tami Beatty tami @sys-con.com

CONTRIBUTORS TO THIS ISSUE

Jeremy Allaire, Jim Culbert, Don Ferguson, Paul Fremantle, John Fou,
Greg Heidel, Murali Janakiraman, Heather Kreger, Anne Thomas
Manes, Joe Mitchko, Klaus-Dieter Naujok, Santanu Paul, Sean Rhody,
Nigel Thomas, Chris Weaver, Sanjiva Weerawarana

EDITORIAL OFFICES

SYS-CON MEDIA

135 CHESTNUT RIDGE ROAD, MONTVALE, NJ 07645
TELEPHONE: 201 802-3000 FAX: 201 782-9637
WEB SERVICES JOURNAL (ISSN# 1535-6906)

Is published monthly (12 fimes a year)

By SYS-CON Publications, Inc.

Periodicals postage pending

Montvale, NJ 07645 and additional mailing offices
POSTMASTER: Send address changes to:

WEB SERVICES JOURNAL, SYS-CON Publicafions, Inc.
135 Chestnut Ridge Road, Montvale, NJ 07645

©COPYRIGHT

Copyright © 2002 by SYS-CON Publications, Inc. all rights reserved.
No part of this publication may be reproduced or transmitted in any
form or by any means, electronic or mechanical, including photocopy
or any information storage and retrieval system without written per-
mission. For promotional reprints, confact reprint coordinator. SYS-CON
Publications, Inc., reserves the right to revise, republish, and authorse
its readers fo use the arficles

submitted for publication.

All brand and product names used on these pages are trade names,
service marks, or frademarks of their respective companies. SYS-CON
Publications, Inc., is not offiliated with the companies or products cov-
ered in Web Services Journal.

l SYS-CON
MEDIA

FROM THE EDITOR

The End of the Beginning

Written by

ess the title begs the question, if this is the end of the
Sean Rhody g1 & d

beginning, is it the beginning of the end? Hardly. But it
is time to close the book on the first phase of Web ser-
vices — the beginning of the hype curve.

Almost a year ago we decided that Web services
would receive enough attention that we should
consider devoting an entire magazine to the topic.
We started with two teaser issues, one of which came
out this time last year, and the response was dramat-
ic enough that it justified our existence. In fact, WSJ is one of the fastest-growing

Author Biq: titles in the history of SYS-CON Media.
Som Rhody & he This really has nothing to do with the end of the beginning, but it sets the stage
editor-in-chief of Web

well. A year ago we were all discussing possibilities. Would .NET catch on? Would

Services Journal. He . .
Java support Web services? We even wondered exactly what Web services was and

is a respected industry X .

expert and a consultant who was going to use it.

with a leading Infernet Some of the initial thoughts were grandiose and off base, but in general we got it
service company. right. Many of the initial visionaries and evangelists of Web services pictured a world
SEAN@SYS-CON.COM where people could look up any service they wanted and then simply invoke it — on

the Web, across the Web. This vision was coupled with the ultimate scenario, one in
which companies exposed their business processes to one another via a global directory service.
While the possibility still exists, we've seen that in the near term, companies are largely content to use
Web services to integrate their own internal processes first.

What's become apparent in the year since we started exploring this topic is that Web services has
achieved critical mass. It has enough horsepower to be a viable player in the market.

How can we judge this? Largely by the fundamental shift in the thought processes of vendors and
implementers, from the realm of trial applications and rough-hewn support fit only for hardcore
developers to the domain of working implementations and smooth packages aimed at high-level
developers and business users.

Adding WSDL, UDDI, and SOAP support was relatively easy for the J2EE vendors, and Microsoft
built it on top of their platform. Even a large number of vendors who aren't in the application server
business provide a Web services stack. At this point it's not a question of where to get a UDDI
provider, but which UDDI provider to use.

There are already choices for Web services deployments — multiple choices, with increasingly
large numbers of referenceable implementations. What really starts to point to the next step in the
evolution of Web services is the rise of companies focusing on two entirely different aspects of provi-
sioning: ease of use and management of service.

On the one hand we have a variety of vendors building workbenches, IDEs, suites — all designed
to make it easier to develop and deploy a Web service without ever having to actually write WSDL.
These are the tools that take Web services from the esoteric realm of the hardcore developer into the

realm of corporate America. These are the tools we really
i : LN i . I

need for Web services to become endemic.
On the other hand, there’s management. Web services,
like any other corporate asset, needs to be watched, man-
v
o - II\ i

aged, and measured. Service-level agreements are meaning-
less without tools to measure the ability of a service to com-
ply with them. Much like application servers, Web services
won't fully penetrate the corporate infrastructure until it can
be managed by a corporate management application such
as Tivoli, Unicenter, or OpenView. As in the tools domain,
vendors are debuting products that make Web services an
integral player within the management space.

So it’s the end of the beginning. But not to worry, it’s not
the beginning of the end. @
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Written by Santanu Paul

istorically, content manage-

ment systems (CMSs) have

been notorious for falling
short of enterprise expectations. This is
because, despite claims to the contrary,
most first-generation CMSs were essential-
ly packaged C or C++ applications original-
ly conceived and designed to solve specific
problems, such as publishing departmen-

tal Web sites out-of-the-box.

6 July 2002

As content management problems
proliferated through the enterprise and cor-
porate CIOs looked to deploy their CMSs on
alarger scale, these first-generation systems
came under increasing pressure to morph
from simplistic departmental applications
into scalable enterprise infrastructures for
content management. However, given their
proprietary architectures, first-generation
CMSs were poor candidates for enterprise-
wide deployment. Weak application pro-
gram interfaces (APIs) made them inca-
pable of responding to emerging content
production needs other than the specific
scenarios contemplated by the vendor.
Furthermore, these systems had a poor
track record in terms of enterprise integra-
tion; they were expensive to own and diffi-
cult to scale in a cost-effective manner.

Second-generation CMSs now on the
market are better suited to the challenge
of enterprise-wide deployment. On one
level, these systems provide application
functionality comparable to that of their
predecessors — they support standard
Web site publishing and document man-
agement functions out-of-the-box. How-
ever, these systems are radically different
in terms of architecture.

Based on open standards such as J2EE,
second-generation content management sys-
tems have modular designs and expose core
content management functions as rich APIs.
In other words, the key characteristic of a sec-
ond-generation CMS is that it’s not merely an
application, it’s a software platform that can
be programmed to support emerging busi-

ness-critical content management applica-
tions not contemplated by the system vendor.
Furthermore, second-generation systems
provide a rich set of service provider inter-
faces (SPIs) that allow businesses to easily
integrate with enterprise IT infrastructure.
The net effects are greater flexibility, extensi-
bility, and ease of integration, which reduce
the total cost of ownership.

While second-generation systems repre-
sent a significant improvement over first-
generation systems, much remains to be

done to make content management func-
tionality readily accessible to business
users. Consider a content production sce-
nario where Jenny Meyers, vice president of
marketing at an online brokerage company,
decides to launch a weekly e-mail newslet-
ter called Investor Update that will provide
affluent customers with personalized mar-
ket commentary based on their portfolio
composition. The objective of the news-
letter is to leverage the company’s famed
research group. Setting up a closed, first-

The evolution of content management technology

AUTHOR Bl0:

Santanu Paul is the chief technology officer at Openpages, a
leading provider of enterprise content production systems. With
more than 10 years of industry and R&D experience, Paul is an
experf on designing and developing state-of-art confent manage-
ment and workflow systems.

ement Systems
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generation system to support this new pro-
cess is virtually impossible. Second-genera-
tion systems are programmable; within a
few weeks, a team of programmers can de-
velop and test a specialized application to
support Investor Update.

But what if, for competitive reasons, the
business goal is to launch Investor Update
within seven days and there are no pro-
grammers to help develop a specialized ap-
plication? Is a third-generation content
management system — one that empowers
Jenny to configure the system to suit her
content production needs - possible? To
generalize the problem, what kind of con-
tent management system do business users
need to engage in self-service content pro-
duction? Is self-service content production
only applicable within an enterprise? How
about content extranets where enterprises
can invite their business partners and cus-
tomers to create custom-content products
in self-service mode?

Web services hold the key to self-service
content management systems and to the

July2002 7
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rapid development and deployment of

applications such as Investor Update by
business users like Jenny.

Self-Service Content Management

A self-service content management sys-
tem is best designed as a collection of loose-
ly coupled, best-of-breed software compo-
nents, where each component is an auton-
omous Web service that performs a special-
ized content management function and is
implemented using a Web services frame-
work such as .NET or J2EE. This article uses
J2EE to illustrate how Web services may be
implemented.

In the loosely coupled model every spe-
cialized component can be a potential pro-
vider and/or requester of services. Since the
software components can have heteroge-
neous implementations, they must be able
to communicate with each other via plat-
form- and data-neutral protocols. Equally
important, business users like Jenny must
be able to configure their content produc-
tion processes by assembling these Web
services in the correct order via highly intu-
itive, wizard-like user interfaces.

Elements of Content
Management Web Services

A self-service content management sys-
tem consists of a core set of building-block
services, including the library service, work-
flow service, transformation service, import
and export services, publishing service, and
categorization service. As shown in Figure

1, these services must coexist within a Web
services ecosystem. Specifically, their
WSDL interfaces must be registered with
an enterprise-wide UDDI registry. This
registry can serve as the “yellow pages” for
services and applications that need to
interact with these services.

Within a J2EE application server these
services can be implemented as stateless
session beans. These session beans can be
exposed via JAX-RPC as Web services that
support synchronous SOAP/XML-RPC in-
terfaces. Figure 2 shows the underlying
J2EE architecture of content management
Web services.

Library Service
The library service is at the heart of a

self-service content management system.
It’s responsible for managing content — both
as native files and as XML - and metadata
properties. Every content item must have a
content type that describes its semantics.
Press releases, FAQs, and product data-
sheets are examples of content types with
specific properties, file formats, and cre-
ation templates. For example, a press re-
lease can have a property “Release Date,”
and the author of a press release can create
it using a specialized MS Word template or
HTML form. In each of these cases XML can
serve as the intermediate content represen-
tation.

The library service offers services related
to content types and their properties, con-
tent check-in and checkout, versions and

SERVICE
REGISTRY

FIGURE 1 | Web services ecosystem
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FIGURE2 | CMS Web services on J2EE

renditions, folder hierarchies, access con-
trol, and component-level XML manipula-
tion. In terms of implementation, the library
service can use a relational database to store
content properties and file servers to store
content files. A powerful storage framework
can allow multiple, disparate databases and
storage servers to be integrated with the
library service via service provider inter-
faces. This is advantageous for scaling the
repository as well as interfacing with legacy
content stores.

The library service supports at least two
kinds of searching capabilities. It provides
parametric search on content properties
and indexed search on the content itself.
Parametric search can be based on SQL and
leverage the fact that content properties are
maintained in a relational database. In-
dexed search can be based on conventional
search engine technology that maintains an
index of XML renditions of all text content
in the repository.

Workflow Service
The workflow service is responsible for

running active processes and associated tasks
that relate to content creation, production,
and publishing. It can be used to support
simple edit-review-approve workflows as well
as complex, collaborative projects. The work-
flow service supports routing constructs such
as task nodes, conditional nodes, parallel split
nodes, merge nodes, and independent sub-
processes. Workflow instances should be acti-
vated from workflow definitions that describe
commonly used business processes. Users
should be able to create workflow definitions
graphically using a visual builder application.

The workflow service is optimized to sup-
port collaborative workflows common to
content management scenarios, as well as to

www.wsj2.com
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provide a high degree of flexibility to work-
flow owners. For example, the workflow ser-
vice allows users with appropriate permis-
sion to modify active workflows midstream,
as well as add new tasks and update routing
information to reflect a project’s changing
needs. Such flexibility is critical in content
production projects where the precise work-
flow may not be fully known at the beginning
of the project.

The workflow service also assigns tasks
and roles to individuals via task lists. It
should be possible to automate tasks; they
may be performed by scripts or by invoca-
tion of external applications. Timers allow
overdue tasks to be escalated and notifica-
tions to be delivered to appropriate individ-
uals via a separate notification service.
Extensive audit trails can be maintained for
monitoring and analysis.

Transformation Service
The transformation service specializes in

format conversions. As an autonomous
service, it allows specific transformation
algorithms to be plugged in as transformer
objects. It also provides conversion to XML
from commonly used text formats, includ-
ing MS Word, PDE Excel, and PowerPoint. In
addition, the transformation service con-
verts between image formats such as GIE
JPEG, BMP, TIFE, EPS, and SVG. The engine
can be invoked at any time with a specific
transformation request on a particular con-
tent file. On receiving such a request, the
engine utilizes the appropriate transformer
to perform the request and return the trans-
formed content to the requester. The trans-
formation service is usually invoked by the
import, export, and publishing services and
by applications to perform file conversions
on demand.

Import and Export Services
The import service is responsible for

importing content from external systems. It
needs to contain a polling engine and spe-
cialized importer objects that can periodi-
cally monitor files on network drives, FTP
sites, and HTTP sites. When new files are
detected, they are imported and processed
according to the business logic specified
inside the importer objects and inserted as
new content into the repository via the
library service. Typically, the importer
objects use the transformation service to
convert incoming text files to their equiva-
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lent XML renditions. Imported objects are
configured using XML descriptors. Other
Web services or the J2EE Connector API can
be used to develop custom importers for
importing content from proprietary enter-
prise information servers such as ERP sys-
tems or legacy databases.

The export service pushes content out to
external systems. In addition to acting as a
file transfer service, it delivers periodic,
incremental updates to destinations by
transferring only changed content. In the
case of updating a group of destinations
that mirror each other, the service can
ensure that the updates are part of an atom-
ic transaction. The service may also provide
a rollback facility.

Publishing Service
The publishing service is a collection of

individual services responsible for repurposing
content to a variety of channels. A channel is a
logical representation of a publishable entity
such as a Web site, print publication, syndica-
tion feed, CD-ROM, or wireless broadcast. A
channel publisher is usually a Web producer or
print editor. Once original content has been
created and reviewed, the producer can use it
to publish new pages by assigning it to specific
presentation templates. Examples of presenta-
tion templates include XSL stylesheets, HTML
pages with embedded tags, JavaServer Pages,
and QuarkXPress page layouts.

An important principle is single-sourcing
of content across multiple channels. Multiple
Web sites can refer to the same image file, and
changes to the file are reflected within every
channel either immediately or as soon as the
channel is republished. Assigning content to
a channel is an important event; it should
trigger a set of rules that cause channel-spe-
cific transformations to occur via invocations
of the transformation service. For example, a
rule can indicate that every TIFF image
assigned to a Web channel must be trans-
formed into a JPEG image.

Categorization Service
The categorization service classifies con-

tent into meaningful categories. For exam-
ple, a mutual fund prospectus may be clas-
sified as belonging to both Equity Fund and
Foreign Fund categories. Content may be
classified by human experts or by auto-cat-
egorization tools, or a combination of the
two. A central facet of the categorization
service is a taxonomy hierarchy that des-

Personalized Greetings

Featured
Graphic

Featured
News Articles

Personalized Commentary 1
Personalized Commentary 2

Personalized Commentary 3

FIGURES | Investor Update template

cribes content categories and subcategories
available for classification. Industry-specific
taxonomy hierarchies are becoming avail-
able from industry consortia; these can
serve as a basis for content categorization.

Infrastructure Web Services

To function effectively, content manage-
ment Web services need to interact with
infrastructure Web services that serve con-
tent management Web services as well as
other Web services in the enterprise. Two
such infrastructure Web services are the
user management and authentication ser-
vice and the event notification service.
These are Web services that act as shared
enterprise resources.

User Management and

Authentication Service
This Web service handles users and their

groups as well as authentication. Users and
groups can be created, updated, and deleted
and user entitlements can be managed via this
service. For example, user Joe Smith may be
assigned a role called “Author,” which has the
right to create content and perform collabora-
tive tasks but doesn't have the right to publish
channels. To implement authentication and
user management, the service can use a dele-
gation model. For simple usage, the service
can provide mechanisms to batch import user
account and rights information from external
directory and policy servers. For advanced
needs, the service supports integration with
security realms such as LDAP, Windows NT
domains, or proprietary security realms.

Event Notification Service
This Web service is responsible for handling

notification events generated by services and
delivering them to their intended recipients.
This is particularly useful for multicasting
actions and events such as content sub-

www.wsj2.com

FIGURE 4 | Investor Update application workflow

mission, content assignment, and chan-
nel publication. The intended recipients
of these events may be other services, end
users, or system administrators. In the
J2EE world, the event notification service
can be implemented using the Java
Messaging Service (JMS). When notifica-
tions must be delivered to human recipi-
ents, the JavaMail API can deliver e-mails

www.wsj2.com
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via an SMTP server. For other forms of
delivery, the e-mail delivery system can be
hooked to pagers or wireless gateways to
deliver notifications to handheld devices
and personal digital assistants.

Real-World Application

How do content management Web serv-
ices, if implemented as described above,
benefit Jenny Myers, vice president of mar-
keting at an online brokerage company?
How do they help her solve the Investor
Update publication problem?

In the new world, Jenny launches a wiz-
ard that allows her to set up and configure
her Investor Update publication process. The
wizard guides her through a series of high-
level choices and end-user actions pertinent
to the publication of Investor Update. Once
she’s completed her choices and actions, a
script is automatically generated that ties
together invocations to the Web services
required to support the Investor Update pub-
lication process. This script is then saved as
“Jenny’s Investor Update application.” Jenny
can invoke it at any time, assign it new con-
tent, and automatically generate personal-
ized Investor Updates.

To create the application, the wizard
guides Jenny through the following steps.
First, she is asked to enter information
about the project, such as goals, budget,
human resource allocations, timelines,
and other project information. Next Jenny
has to indicate the channel format - in
this case, rich e-mail. Based on her selec-
tion, the wizard presents a set of HTML e-
mail templates with different layouts and
allows Jenny to make a selection. She
selects one (she can also initiate a request
for a new template to be created based on
her specifications). Once she’s identified
her template of choice, the wizard gives
her the flexibility to make simple adjust-
ments to the look and feel of the tem-
plate. Figure 3 shows an example of a
template Jenny can select. She also has
the ability to associate content containers
within the template with rules that can
dynamically extract content from the
repository. As the last step, the wizard
guides her to select a production work-
flow to produce Investor Update. Once
Jenny’s done, she saves her application.
Under the covers, the wizard generates a
script that stitches together the appropri-
ate invocations to relevant Web services.

To verify that the application is indeed
working correctly, Jenny can now test the
Investor Update application with sample
content.

To generate e-mail newsletters each
week, Jenny simply launches her Investor
Update application. The application dis-
plays a list of recipients, and she selects
the ones to whom she wants to send the
newsletter. Next, Jenny is asked to assign a
feature story for the standard feature story
spot in Investor Update. She uses the
library service to find a feature article.
After collecting all the relevant informa-
tion, the application generates a set of e-
mail newsletters, one for each intended
recipient. Each Investor Update has a per-
sonalized greeting at the top, a standard
feature article and graphic in the middle,
and three top news items personalized per
recipient based on their portfolios. Jenny
can inspect these e-mail newsletters and,
if satisfied, direct that they be sent. Figure
4 shows the workflow orchestrated by
Jenny’s Investor Update application as the
newsletters are produced. It involves mul-
tiple interactions with the user as well as
various Web services.

Conclusion

Web services hold the key to self-service
content management systems. These sys-
tems will enable business users to take con-
trol of their content production needs and
engage in the rapid development and de-
ployment of applications, without depen-
ding on software developers. A self-service
content management system is best de-
signed as a cooperating collection of loosely
coupled software components. In this model
each software component is an autonomous
Web service that performs a specialized con-
tent management function.

Even though Web services frameworks
make it increasingly feasible to develop
such content management systems, it is
likely that first-generation content man-
agement systems conceived as packaged
applications will not easily make the tran-
sition to self-service content manage-
ment. Second-generation systems based
on open platforms such as J2EE, or that
are modular enough to take advantage of
.NET, are better positioned to take advan-
tage of the Web services revolution.
Among them are the harbingers of self-
service content management. @
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lWeb Services:

Dominating e-Business
Development
in 2002

Adoption of the new paradigm

ver the past year or so Web ser-

vices has developed into the latest
and greatest development craze.
The Web services concept provides a strong
impetus for current development of both of
the major competing enterprise platforms —
Microsoft’s .NET and Sun Microsystem’s
J2EE. In the Java world the Web services ini-
tiative is one of the main focus points for
ongoing J2EE 1.4 development.
Is Web services just a passing fad, or does
itreally represent a new paradigm in applica-

tion development?

What Is Web Services?

Essentially, Web services is the long-dis-
tance glue that allows services (application
components) to be pulled together across IP
networks. The analysts at D.H. Brown
Associates, Inc., have described Web servic-
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es as “XML-enabled standards to allow pub-
lishing of applications to other parties
across platforms.”

Web services is based on a service-ori-
ented architecture. Imagine a simple Web
service: managing credit card transactions
for small online businesses. When you make
a transaction on the Web site, you enter the
credit card number and the shopping bas-
ket displays the total amount to be submit-
ted for authorization. You also provide a
name and billing address. The authorization
transaction verifies that your card is legiti-
mate and that your name and address
match the bank’s records. The credit card
processor authorizes or rejects the transac-
tion, and the Web site operator can then
accept or cancel the order.

Credit card processors have offered these
services before, but now the interface can be
defined using WSDL (Web Services Des-
cription Language), and the service can be
advertised in a UDDI (Universal Des-
cription, Discovery, and Integration) reg-
istry. In principle at least, the Web site oper-

ator can build around a standard Web
services-based credit card transaction, then
“plug it in” to any suitable card processor.
The service is executed by sending an XML
message using SOAP (Simple Object Access
Protocol) - essentially an XML synchronous
remote procedure call.

Aslong as the WSDL interface definitions
are identical, the Web site can easily switch
card processors by searching the UDDI reg-
istry for alternative providers of the same
Web service.

Who's Using Web Services?

A number of organizations have already
begun to, or are about to, deploy Web services:
e The UK government is preparing to em-

brace Web services standards in order to

speed up the massive task of creating an

Internet-based infrastructure for all gov-

ernment services by 2005.
¢ Financial services institutions: Always

early adopters of new technology, they are

beginning to contemplate Web servic-
es—based fulfillment of straight-through
processing requirements. However, these
organizations need to be convinced that
Web services can provide sufficient relia-
bility and security before they expose crit-
ical financial systems to the technology.

Expect instead that sim-

ple opportunities (like

our example) will devel-
op first.
e Online retailer Nordstrom

.com is using Web services

technology to help inte-

grate its ERP system
with mainframes at
parent Nordstrom,
Inc., and is extending
these services to
other suppliers and
partners. They have
also been using Web
services to track gift
card redemptions accounting products and then
from off-line pur- moving to worldwide performance
chase through online consuliing and CASE development
redemption to Nord-
strom’s own banking
subsidiary.
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e Software vendors such as Sun Micro-
systems, Oracle, and others are including
Web services protocols in their platform and
development tools products. Microsoft, per-
haps more than any other vendor, is plan-
ning to offer public Web services — notably
NET Passport, which is an online service
that makes it possible for you to use your e-
mail address and a single password to sign
in securely to any participating Web site
or service. This will eventually have a
strong impact, particularly on consumer-
focused applications.

Three Waves
of Web Services Deployment

Industry analyst Forrester Research, Inc.,
expects three waves of deployment. The first
wave will be “partner” Web services to help
cement complex supply chains. This initial
deployment phase, based on Web servic-
es—friendly standards like RosettaNet and
ebXML, already has some support in coop-
erative transaction-oriented industries such
as electronics. Our earlier example of a cred-
it card authorization service is a very simple
case of this, in which the bank is the Web
site owner’s “partner.”

The next wave will be what Forrester
calls “private” Web services. These will
essentially use Web services protocols to
extend internal enterprise application inte-
gration efforts. This will appeal especially to
organizations that have complex internal
structures, many packaged and custom
applications, a wide geographical spread,
and a high level of local autonomy for their
operational and IT departments.

An informal Giga Group survey pub-
lished in December 2001 stated that 60% of
the respondents (120 IT executives attend-
ing Giga's “Emerging Technology Scene”
conference in December 2001) saw Web
services as a strategic component of their
internal integration strategy, rather than
specifically for interbusiness use. This
approach is seen as more immediately use-
ful; after all, the business can be sure that
the service will be used and will lower risk.
In a large retailer, for example, a bank-pro-
vided Web service for credit card authori-
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zation might interface with an internal
credit card-processing application on the
retailer’s side.

Gartner sees Web services becoming “the
dominant mode of deployment for new appli-
cation solutions for Fortune 2000 companies”
over the next couple of years. Gartner also
believes that most large organizations will
have mixed J2EE and .NET infrastructures,
which will reinforce the need for Web servic-
es-based interoperability of these platforms.

Finally, all the analysts seem to agree
that a third wave of deployment — the
widespread use of “public” Web
services and the full-blown :
adoption of the entire Web
services stack, including
registries and the auto-
mated discovery of serv-
ices — will be delayed
until standards are finalized. In the
case of our example, we may want to choose a
replacement bank with the lowest processing
charges. We can do this by searching a UDDI
registry to find an alternate service with the
same WSDL specification, but only if the regis-
trations include pricing, and only if the service
interface is standardized. Otherwise, we end up
having to recode our own application.

A Slow, But Steady,
Adoption Curve

The low-level components of Web services —
the plumbing, if you like — will make a useful
contribution to interplatform interoperability
as a lowest common denominator lingua fran-
ca. This will help to isolate business relation-
ships (within and between companies) from
technology decisions by providing a vendor-
and architecture-neutral point of integration.

In particular, we can expect to see a Web
services “skin” being used to cover platform-
specific components such as J2EE Connector
Architecture-based adaptors. This will meet the
needs of internal application construction and
integration as well as B2B projects.

Behind the Web services facade, we'll still see
the same old applications, and developers will
still have to deal with the age-old problems of
application construction, application integra-
tion, and component reuse. Applications

(whether designed to offer a Web service or
constructed by aggregating a number of
Web services) still need to offer the appro-
priate levels of reliability, availability, per-
formance, scalability, and security. Under
the counter, what may look to the outside
world like a single Web service will actually
require complex integration with existing
enterprise applications. Developers will see
the Web services interface as yet another
feature to add to their EAI landscape.

Gradually, we can expect to see packaged
applications delivered with predefined Web
services interfaces. This will replace existing
proprietary interfaces, such as SAP’s RFC
(Remote Function Call), or add standards-
based functional interfaces where none
existed before. EAI vendors will become
more tightly focused on business process
management, data mapping, and transfor-
mation - based on a general purpose J2EE-
or .NET-based application server platform
and Web services standards — rather than
having to invest in different physical con-
nectors for each application vendor.

At SpiritSoft, we don't really think large cor-
porations are going to fall for the “discovery”
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aspect of Web services anytime soon. Would
you want to conduct business with partners
selected from the Web services equivalent of a
Google search, without any human checking of
the partner’s reliability (or even existence)?
Would you trust your entire business to an
anonymous search engine? That seems to be
one of the more extravagant premises on which
UDDI is being promoted.

It seems more likely that industry commu-
nities, all with their own memberships, will
develop rules and regulations. This may sound
a lot like the trading hub model, which was
somewhat deflated last year. In fact, the com-
munities are more likely to gather under the
wing of a dominant member (suppliers to a
food retailer or car manufacturer, for example)
or be policed by an existing industry body or
consortium (RosettaNet, ebXML, Microsoft’s
Passport) that can add value and trust to the
basic Web services framework.

Government will also be a strong market for
Web services — national governments in partic-
ular will be able to mandate use and prescribe
specific approaches to interoperability. Web
services represent a more convenient interface
for G2B (government-to-business) integration
than either proprietary tools or manual inter-
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actions via HTML. Think of the possible
reporting benefits for the IRS!

Most promising, Web services will be
offered either to fulfill common point
functionality requirements (like access
control, wallet management, or credit

card authorization) or to provide syn-

dicated interactive content suitable
for inclusion in a Web site. There
will certainly be a competitive
market for Web services — provid-
ed by your parcel service, your
travel provider, your self-service

HR department, and so on —

that will be integrated into
i your corporate portal.
= F . Because Web services
offers a very gran-
ular approach to
application integra-
tion, it provides an attractive
alternative to companies that want to out-
source a few functions, but not an entire
system. No CIO wants to be forced to out-
source everything, and with Web services,
he or she can control just how much is
outsourced (or “insourced” to auton-
omous departments), and in what size
application “chunks.” Meanwhile, sub-
sidiaries and departments will be able to
mix and match their own Web service
providers.

Conclusion
To answer the question most people
have — “Will Web services be a hot trend in

2002?” — I make these predictions:

¢ Yes, there will be considerable uptake of
the basic Web services technology dur-
ing 2002.

* Yes, Web services technology is
already appearing as a “tick-box”
extension to product ranges —
either as partner plug-ins or
as an intrinsic compo-
nent.

e No, Web services
won't slay every-
one’s develop-
ment dragons.

¢ And no, I can’t see the
realization of self-connecting, self-

organizing applications based on runtime
discovery of other people’s Web services,
at least not during 2002.

Forward-looking developers will welcome
the ability to expose internal application com-
ponents on the Internet or intranet. They will
look for infrastructure vendors who provide
open, standards-based technology compo-
nents that can easily be slotted together so users
are not locked into vendor-specific, proprietary
frameworks. This will help to limit the cost of
adopting the technology and will ensure that
your architecture can be extended to meet new
challenges as they arise.

Related Links

* Web Services and the Move to Loosely Coupled
Computing: http://e-serv.ebizq.net/wbs/ba
Is 1.html.

e [t’s a Web Services World: http://e-serv.ebiz

g.net/wbs/otoole 1.html.
* Web Services: Enabling the Collaborative

Enterprise: http://e-serv.ebizg.net/wbs/do
nato _la.html.

» Web Services: The Next Evolution of Ap-
plication Integration: http://e-serv.ebizq

.net/wbs/wong _1.html. @
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Editorial

Based on the number of questions I get

on the subject, quite a few people

think that SOAP isn't secure. It's a bit hard

to answer these questions because SOAP is

neither secure nor insecure. It’s not within

the scope of SOAP to implement security.

SOAP is simply a mechanism to package

information to send between two applica-

tions. Even so, it's easy to secure SOAP

messages, and SOAP provides an extensi-

ble mechanism that allows you to convey

security information in your messages.

Security is a complicated topic, so let

me start by explaining the basic goals of

security when dealing with distributed computing.

e Message integrity ensures that it isn't modified in transit.

* Message confidentiality ensures that the message can only be read by
the intended recipient.

* Proof of origin provides proof to the receiver that the message indeed
came from the sender.

e Mutual authentication allows the client to verify the identity of the
service and the service to verify the identity of the client.

* Authorization controls access to the service.

Anne Thomas
Manes

Anne Thomas Manes is CT0 of
Systinet, a Web services infra-
structure company. Anne is a rec-
ognized industry spokesperson
and has published on a range of
technology issues.
ATM@SYSTINET.COM

The most common mechanism used to implement message integri-
ty, message confidentiality, and mutual authentication is a transport-
level security system, such as the Secure Sockets Layer (SSL) or
Transport Layer Security (TLS). SSL/TLS uses public key encryption to
protect messages between two points. If the sender encrypts the mes-
sage using its private key (as opposed to the receiver’s public key),
SSL/TLS also supplies proof of origin. All authentication and encryption
actions occur at the transport layer, so SSL/TLS security is completely
transparent to the communicating SOAP applications.

For simple communications, SSL/TLS is often sufficient, but as
things get more complicated, additional security measures are needed.
SSL/TLS only protects messages as they are transferred between two
network ports. In many cases, a message may need to be routed through
one or more intermediaries (such as a firewall or an auditing service)
before reaching its final destination. So sometimes you need to use
application-level security. Application-level security gives you end-to-
end security control. It allows you to establish a separate identity for
each service running on a server. It allows you to delegate or propagate
security information across multiple hops. And it allows the service to
implement authorization controls.

When using application-level security, you need to pass security
information, such as user IDs, permissions, and security tokens (X.509
certificates or Kerberos tickets) within the message. A SOAP message
normally passes this information in a header element. As the message
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SOAP:SECURITY

It doesn't implement security, but it helps

travels through the routing path to its final destination, each intermedi-
ary can prepend additional security information to the security header
element to indicate its progress through the path. You can still use
SSL/TLS to encrypt these messages, but in some cases you might want
to encrypt or digitally sign only certain parts of the message. (You might
want to make only certain information available to each intermediary.)
In this case, you need to use an application-level encryption service
rather than SSL/TLS.

TheW3CXML security standards can be used for this. XML Signature
provides a mechanism to digitally sign all or part of a message. It relies
on Canonical XML to normalize the XML message before encryption,
and XML Encryption provides the encryption process. Signature infor-
mation then needs to be specified in the security header element.

The OASIS Security Assertions Markup Language (SAML) is another
handy standard. SAML is designed to support single sign-on operations.
It provides a standard format to exchange security information, includ-
ing authentication assertions, qualifying attribute information, and
authorization decisions.

For example, a SAML assertion might specify that my corporate
LDAP directory service asserts that I am Anne Thomas Manes, employ-
ee of Systinet Corp. This assertion is based on a password challenge that
occurred at 11:20:22 on 04/16/02, and I am permitted to submit a pur-
chase order to Acme Supplies for an order not to exceed $5,000; this
assertion is good for 30 minutes. Once I obtain this assertion, I can plug
it into a header element in a SOAP message containing my purchase
order for Acme Supplies. Assuming that Acme Supplies trusts the
Systinet LDAP directory service (we have a pre-existing trust agree-
ment), it should allow me to make the purchase without requiring me to
sign on to the Acme system directly.

As you can see, the basic technology is in place to support end-to-
end Web services security. The only issue still at large is one of interop-
erability. If two applications are going to exchange security information,
they must first agree on how to represent the information within SOAP
messages. SAML provides a standard way to represent the security
assertions, but we still need to define a standard format for expressing
digital signatures and partial encryptions.

IBM, Microsoft, and Verisign recently published a WS-Security spec-
ification describing a set of SOAP conventions that can be used to
exchange security information and to digitally signh messages. This spec-
ification focuses on direct authentication rather than single sign-on and
doesn't include support for SAML assertions, but it does address the
issues of digital signatures and partial encryptions. Unfortunately the
copyright notice at the beginning of the specification makes it clear that
it is not available to the general public.

I'd like to see the W3C set up a new working group to define a
standard royalty-free Web services security specification. The soon-
er the better. @
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Web Services
Standards Update

Ready for the foreseeable future

eb services has the potential to solve some of the most difficult

technology and integration problems that have plagued IT departments

cycles, and vendor dependence have essentially been accepted as

Greg Heidel is an independent
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for decades. Isolated systems, redundant code, extended development 0
and designing systems on both the J2EE and .NET

platforms and researching the future directions of

inherent side effects of enterprise computing. If Web services is to Web service technologies.
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alleviate these problems, a complete, broadly accepted set of standards

must be realized.

In an earlier article (WSJ, Vol. 2, issue 1),
I provided a broad look at the Web services
standards landscape. At the time, XML and
SOAP had reached fairly widespread accept-
ance and there was great optimism about
the flurry of activity in other critical areas,
such as service description and discovery. In
this article we’ll look at what changes have
taken place in the major standards organi-
zations. Then we'll take a peek at how far
existing standards have progressed and
what new standards have emerged over the
past six months.

Standards Organizations

One of the keys to the success of devel-
oping and promoting acceptance of a stan-
dard is the organization defining the stan-
dard. Standards organizations have a huge
responsibility to not only create and foster
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standards but also to manage their process-
es in order to quickly and efficiently release
these standards. In addition, they have a
broader responsibility to work together to
deliver a unified, complementary set of
standards rather than introduce specifica-
tions that create standards fragmentation
and jeopardize interoperability. The work of
these organizations will have a broad im-
pact on vendor compliance and customer
acceptance. Let’s take a look at the leading
standards organizations that define the Web
services landscape today.

The World Wide Web Consortium (W3C)
The W3C is the premier Web services

standards organization. Created in Oc-
tober 1994, the W3C is working to develop
a set of technologies in order to bring Web
services to its full potential. A new devel-

opment within the W3C is the creation of
the Web Services Activity, which consists
primarily of three working groups focused
on Web services:

The Web Services Architecture Group

This working group is responsible for
identifying, designing, and documenting a
coherent architecture for Web services. This
group is scheduled to have a working draft
architecture document available by June of
this year.

The XML Protocol Working Group

This working group is chartered with cre-
ating a layered system of protocols (primari-
ly XML and SOAP). The goal of these proto-
cols is to meet the needs of applications
with simple interfaces and be extensible in
order to provide the security, scalability, and
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robustness required for more complex ap-
plication interfaces. Their public schedule
called for their work to be done as of April of
this year, which has come and gone.

The Web Services Description Working Group

This working group is tasked with defin-
ing a standardized way to define Web servic-
es interfaces. It will review the scope of the
WSDL 1.1 specification as part of the inter-
face component design task. In fact, the
group is chartered with making only agreed-
upon improvements to the WSDL 1.1 speci-
fication, rather than arbitrary changes. They
are scheduled to have a draft document in
June of this year.

This group is a welcome and necessary
addition. The W3C has been under criticism
for the lack of movement of the WSDL spec-
ification and specifically for not having a
working group assigned to this area.

Organization for the Advancement

of Structured Information Systems
OASIS is a nonprofit consortium found-

ed in 1993 and dedicated to the promotion
of open specifications for the interchange of
structured data. OASIS is driving several key
Web services standards in the areas of secu-
rity, transactions, and interactive Web ser-
vices, in addition to sponsoring the ebXML
specifications.

Interactive Web services is a relatively
new area driven, at least in part, by the por-
tal industry. Interactive Web services typi-
cally involve a person interacting with aWeb
service in some capacity. OASIS has two
working groups actively working in this
area, WSIA and WSRP.

Web Services for Interactive Applications
WHSIA is chartered with creating an XML-
and Web services—centric component model
for interactive Web applications. This group is
driven, at least in part, by the predecessor spec-
ification WSXL (Web Services Experience Lan-
guage) and earlier work by Epicentric and
divine. The two main goals of WSIA are to:
¢ Enable businesses to distribute Web ap-
plications through multiple revenue
channels
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¢ Enable new services or applications to be
created by leveraging existing applica-
tions across the Web.

Web Services for Remote Portals

WSRP is defining an XML and Web ser-
vices standard that will allow the plug-and-
play of visual, user-facing Web services with
portals or other intermediary Web applica-
tions. It is focused on improving content
delivery via portlets by using a common set
of APIs.

Both of these groups are early in their
work and neither had generated a draft
specification as of the writing of this article.

““One of the
keys to the
success of
developing and
promoting
acceptance of a
standard is the
organization
defining
the standard”’

UDDl.org
A group of companies identified on the

www.uddi.org Web site is developing a set of
open specifications for a service registry.
Their goal is to create a platform-indepen-
dent, open framework for describing servic-
es, discovering businesses, and integrating
business services using the Internet. At
some point, hopefully in the near future,
this work will most likely be incorporated
into the work of the W3C.

BPMl.org
The Business Process Management Ini-

tiative (BPMI) is a group formed to define a
standard way to model business processes.
Its goal is to promote and develop the use of
Business Process Management (BPM)
through the establishment of standards for
process design, deployment, execution,
maintenance, and optimization.

Currently this area is fairly fluid, with
Microsoft, BEA, Sun, and OASIS all active in
this space. IBM, which authored the Web
Services Flow Language (WSFL) specifica-
tion, is also a member of BPMI.org.

Web Services Interoperability

Organization
WS-I is a relatively new organization

committed to promoting interoperability
among Web services. The group was
formed in early February in an effort to
create testing tools and standard docu-
mentation to enable competing vendors to
ensure compatibility between Web servic-
es regardless of vendor or implementation.
The documentation is planned to include
a set of Web services profiles to assist
organizations with the adoption of and
support for key Web services standards.
The WS-I has set a third-quarter release
time for the first set of industry recom-
mendations and example applications.

The WS-T hasn't evolved without its share
of controversy. First, there is the noticeable
absence of Sun from the WS-I list of mem-
bers. Sun, feeling scorned for not being
invited as a founder, has decided to distance
itself from the WS-I at least for now.

There is additional concern that the WS-
I will infringe on other organizations, speci-
fically the W3C. I, for one, hope that the WS-
I at least nudges the W3C to start cranking
up their standards engine a couple more
notches.

Specifications and Standards

XML, SOAP, and WSDL compose the cur-
rent base standards for Web services. These
specifications are widely accepted, and
companies are implementing solutions
based on these standards today. However,
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there is somewhat of a dilemma here. Ven-
dors need time to provide implementations
of these standards and get companies to
accept and utilize the them in their enter-
prise. At the same time there are critical
pieces that are missing or in need of
enhancement. Balancing these aspects is a
key challenge facing the standards organi-
zations. These standards have been essen-
tially idle lately as XML, SOAP, and WSDL
have not undergone any published updates
this year.

Service Description

The area of service description has been
quiet recently. WSDL, while not yet a W3C
Recommendation, is nonetheless in wide
use. However, there has been one new spec-
ification proposed, the Web Services
Endpoint Language, and with Microsoft and
IBM behind it, it does merit consideration.

Web Services Endpoint Language
WSEL is an XML format for the descrip-

tion of nonoperational characteristics of
service endpoints, like sequencing of opera-
tions, quality-of-service, cost, or security
properties. These characteristics are neces-
sary for composing Web services into larger
business processes. This is a relatively new
specification (developed primarily by IBM),
which has made little progress since its
announcement.

Service Discovery and Registration
An XML registry is an enabling infra-

structure for building, deploying, and dis-
covering Web services. The preeminent
specifications for XML registries are the
ebXML Registry and Repository standard
and the UDDI specification. One new spec-
ification in this area is the Web Services
Inspection Language jointly developed by
Microsoft and IBM.

ebXML Registry and Repository
The ebXML Registry and Repository

provides for both the storing and sharing
of information. This is different from UDDI,
which doesn’t support the storing of doc-
uments. ebXML Registry and Repository

www.wsj2.com

version 2.0 was approved in January of
this year.

uDDI
UDDI is an industry specification for

description and discovery of Web services.
UDDI is itself a SOAP/XML Web service
designed for use by developer tools and
applications. UDDI is currently in version
2.0. There is a version 3.0 in progress and
security will likely figure prominently in
this version. Version 3.0 is intended to be
the final version before the UDDI commu-
nity submits the XML business registry

“The good
news
is that the
base Web
services
standards are
generally
agreed upon
and significant
work
is happening
in the area of
security”’

specification to a standards body, proba-
bly the W3C, for approval.

Web Services Inspection Language
WHSIL is a new specification that defines

the ability to inspect a site for available ser-
vices. WSIL will enable developers to easily
browse Web servers for XML Web services.

While this may seem orthogonal to the afore-
mentioned UDDI, WS-Inspection com-
plements UDDI by enabling the discovery of
available services on Web sites unlisted in the
UDDI registries, which defines most Web sites
offering Web services today.

Security

Security is a crucial piece of Web ser-
vices architecture that has been intention-
ally lacking from early specification ef-
forts such as SOAP, WSDL, and UDDI.
Security is frequently cited by companies
as the most critical piece missing from the
Web services story and has been an area of
high activity so far this year.

The W3C is developing a set of security
specifications that are crucial to public
acceptance of Web services. These include
XML Signature, a standard for digital signa-
tures that is now a Recommendation; XML
Encryption (a Candidate Recommenda-
tion), a set of standards for encrypting and
decrypting XML documents and data; and
XML Key Management (a Working Draft),
which enables retrieval of key information
from a Web service.

Security Assertion Markup Language
OASIS is developing an XML-based secu-

rity standard for exchanging authentication
and authorization information. The Sec-
urity Assertion Markup Language (SAML)
currently has a great deal of momentum,
and there are several implementations
available in a number of products including
those from Netegrity and Systinet.

WS-Security
Once again industry giants IBM and

Microsoft have taken the initiative in driv-
ing Web services standards, this time in
the area of security. WS-Security was a
joint announcement by Microsoft, Veri-
Sign, and IBM. WS-Security defines a set
of SOAP extensions and describes how to
exchange secure and signed messages in a
Web-services environment. Microsoft has
stated that this work will be delivered to a
standards organization, but no specifics
were provided. In addition, Microsoft and
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IBM announced plans to deliver other secu-
rity specifications. In particular, six specifi-
cations have been identified.

WS-Policy, WS-Trust, and WS-Privacy

The first three specifications address securi-
ty policies: WS-Policy will define how to express
the capabilities and constraints of security poli-
cies; WS-Trust will describe the model for estab-
lishing both direct and brokered trust relation-
ships (including third parties and intermedi-
aries); and WS-Privacy will define how Web
services state and implement privacy practices.

WS-Secure Conversation, WS-Federation,
and WS-Authorization

The last three specifications involve the
sending and receiving of messages between
Web services. WS-Secure Conversation will
describe how to manage and authenticate
message exchanges between parties, in-
cluding security context exchange and
establishing and deriving session keys; WS-
Federation will describe how to manage and
broker trust relationships in a heteroge-
neous federated environment, including
support for federated identities; and WS-
Authorization will define how Web services
manage authorization data and policies.

Resource Provisioning

Resource provisioning is software that
enterprises can use to centralize and man-
age the process of supplying — or provision-
ing — users with access to corporate systems
and data. The challenge of resource provi-
sioning only becomes more complex when
you consider emerging B2B scenarios, in
which a user might come into a system from
outside the firewall. Even more complex are
emerging Web services architectures, where
not only users but also other bits of code
may need access to corporate systems as
part of a composite application.

Service Provisioning Markup Language
Emerging to address this problem of distrib-

uted provisioning is the OASIS standards group,
which last year convened a new Provisioning
Services Technical Committee. The group is
defining an XML-based framework for ex-
changing user, resource, and service-provision-
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ing information, dubbed Service Provisioning
Markup Language (SPML). A major goal of the
group is to define the way provisioning works in
aWeb services environment.

Data Access

Quick and easy access to data is essen-
tial to Web services integration efforts.
Database vendors are continuing to
evolve their products based on standards
such as XML Schema, XML, XSLT, and
XPath. Two areas that have been getting
increased interest are the XML Query and
SQLX specifications.

““Web services
is here for
the foreseeable
future. Let’s
hope that the
standards
process will
proceed in an
efficient manner
and continue to
produce great
standards’’

XML Query

XML Query or XQuery is a W3C specifi-
cation that provides a vendor-independ-
ent method for query and retrieval of XML
data. A key component of XML Query is
XPath, another W3C specification. The
data model that XQuery uses is based on
that of XPath and defines each XML docu-
ment as a tree of nodes. XML Query has
been moving through the W3C rather

slowly. There have been a total of eight
working drafts delivered to date, but the
main document was last issued in De-
cember of last year.

SQLX

SQLX defines SQL mappings to XML, as
well as mappings from XML to SQL. The
intent is to integrate XML and SQL and to
make the SQL language capable of handling
XML data and making XML extensions, or
XPath expressions, part of the SQL language.
SQLX is sometimes also referred to as
SQL/XML.

Conclusion

This has been a relatively quick tour of
the standards landscape. The good news is
that the base Web services standards are
generally agreed upon and significant
work is happening in the area of security,
which has been high on everyone’s list of
concerns. The concern is that most of the
early work was accomplished during a
period when there was a comparatively
small core of companies driving the spec-
ifications. This is certainly not the case
anymore, and many of the big players will
not be content to follow only Microsoft’s
and IBM’s lead in the Web services space.

Noticeably missing from this article
were new developments in other areas
such as transactions and business process
management. It’s not to say that work isn’t
occurring in these and other areas, but it
hasn’t led to new public specifications. For
now, beyond the core, established stan-
dards of XML and SOAP, Web services is
somewhat of a mixture of unofficial stan-
dards, such as WSDL and UDDI, and ven-
dor-specific implementations of promi-
nent specifications such as SAML, WSFL,
XLang, and ebXML.

Web services is here for the foreseeable
future. Let’s hope that the standards
process will proceed in an efficient man-
ner and continue to produce great stan-
dards and that the vendors will abide by
these standards and provide great imple-
mentations. There is still a great deal of
work to be done but the potential payoffis

huge. @
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eb services hold the promise to revolutionize the way architects build
systems and how software is delivered and sold. While the full
realization of these advances will take years to play out, most of these
benefits are rooted in technologies that are available today. This article
will look at what can be achieved today using Web services technologies
to prepare yourself to take advantage of Web services as the standards

and tools mature. We will discuss five things that you can do to take
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advantage of Web services core technologies and point out trends to pay

attention to in the near future.

Five Things You Can Do Today
XML for Data Interchange

Ifyour system can export and import data as
XML then you can take advantage of many of
the benefits of existing XML technologies. One
critical problem faced by IT managers is the
blizzard of data formats that their systems gen-
erate. Whenever two systems need to commu-
nicate with one another, software needs to
intervene and convert the syntax and meaning
of data from one system and convert those data
into the language and dialect understood by the
other. While this is a fairly straightforward pro-
gramming assignment, it consumes time and
money, and can introduce spectacular errors
into your operations.

XML technologies can help a lot here. XML
and XML Schema provide a framework where
architects can unambiguously define data for-
mats. The format definition, written in XML
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Schema, is human-readable but is specifically
designed to be processed by computers. This
contrasts with the current state of practice
where data formats are described in a format
that a programmer can understand (e.g., Word
document, PDF). Using this definition, a pro-
grammer can write software to process the
data. With XML formats, data are described in
XML Schema which can be interpreted and
acted upon very easily by XML components
that are available today. The benefit is that a
broad collection of data-processing tasks can
be automated. Schema-aware software can
read a schema document and automatically
create code to help the programmer convert
and process disparate data formats. In some
cases, programmers will be able to handle data
parsing and integration tasks without writing a
single line of source code.

Developers can realize several benefits by

standardizing on XML as a data interchange

format.

1. Consistent rules for creating formats that can
be enforced across an organization

2. No need to create custom data parsers. Off-
the-shelf parsing technologies from major
vendors are abundantly available.

3. XML transformation technologies (XSLT) can
be used to solve common data translation
and transformation tasks with minimized
coding.

4. Tools from major vendors (Microsoft, IBM,
Open Source) can read schema files and
auto-generate code. And they are able to
greatly accelerate tasks that involve manipu-
lating XML-formatted data.

XML as a New Interface Type
Even without strict adherence to emerging

SOAP and WSDL specifications, your applica-
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tions can use XML and HTTP as a sophisticated
new interface type that gives you the loose cou-
pling benefits of Web services. This approach
can be easily migrated to native protocols when
your organization is comfortable with their
maturity. For many years Web developers have
leveraged the plumbing that supports Web
browsing to also implement distributed sys-
tems. By leveraging HTTP as a readily accessible
transport (heck, everyone has aWeb server) and
SSL as a secure pipe, developers have imple-
mented secure conversations among distrib-
uted applications for a number of years. Web
services and technologies such as SOAP and
WSDL formalize some of the ad hoc mecha-
nisms that we've used for years, but the under-
lying mechanisms are the same.

Brew Your Own
Whether you adhere to the spifty new pro-

tocols or not, you can easily gain the same ben-
efits in your system designs by leveraging
HTTP as a transport and XML as your payload.
You won't automatically interoperate with
emerging Web services technologies such as
WSDL, but you may in fact get a better under-
standing of how to program in this model
without getting overly confused by the
acronym soup of Web services. As many Web
developers know;, there are plenty of tools that,
in less than a dozen lines of code, allow a devel-
oper to post an arbitrary text message to a Web
server. By placing XML in this message you
now have an extensible mechanism where one
program can talk to another. Sure, there’saWeb
server in between but this “protocol handler”
simply strips the XML payload out of the mes-
sage and passes it on to a program (cgi, XSAPI,
dll, jsp, asp, etc.). A program receiving one of
these messages can read the message, act on it,
and send information formatted in XML back
to the sender in the HTTP response. Tada! You
now have a Web service.

Now, to the Web services purists out there
I'm a DBWS (Dirty Blaspheming Wayward Soul)
for speaking like this. Why am I advocating any-
thing other than “The Way”? Here’s why. One of
the fundamental benefits of Web services is its
support for a distributed, loosely coupled archi-
tectural model that is interoperable. The main
enablers of this interoperability are the ubiqui-
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“One final sacrilegious note:
the software industry risks
killing the Web services
golden goose”

tous deployment of HTTP servers and XML as a
data standard. While SOAP formalizes the pack-
aging of messages sent among machines and
WSDL formalizes a way to advertise the nature
and availability of a service, these are secondary
to the core benefit of being able to implement
loosely coupled distributed architectures using
a single, standardized data-modeling language
(XML Schema).

The industry has developed so much HTTP
and HTML processing software that all major
programming environments (Java, C++, C#,
Perl, Python, etc.) have rich, capable tools for
moving data around over the Web. Im-
plementing a home-brew Web service requires
less than 50 lines of server and client code.
Finally, once you've adopted the Web services
design paradigm, making the hop to SOAP and
WSDL (and whatever other helper protocols
and technologies may emerge in the future) is
trivial.

One final sacrilegious note: the software
industry risks killing the Web services golden
goose. One of the largest factors that drove
adoption of HTML and HTTP was that they
were exceedingly simple to implement. A devel-
oper could open vi, tap in a handful of HTML
tags, and in a few minutes create globally avail-
able, hyperlinked content. Once developers
became comfortable with HTML and simple
editing, we began demanding more sophisti-
cated features from our tools and the protocols.
We evolved these technologies based on the
intimate understanding we gained through
real-life experience. With today’s Web services
activities many tools vendors, ISVs, and proto-
col developers are trying to jump right to the
end of the game. By providing developers with
all-encompassing developer tools, protocols,
and products, were potentially robbing the
industry of the opportunity to become familiar

with and to truly understand the underlying
technologies. OK, enough said.

Decouple Your GUIs
Good design practice recommends that

when we build applications, we separate busi-
ness logic from UI logic. We figured this out
pretty well in client/server applications but
regressed substantially when we moved to Web
technologies. For various reasons, it was diffi-
cult to build a well-separated Web application.
Decoupling your Web-presentation logic from
your business logic brings significant benefits to
your Web application user interface design.

Whether you use Web services protocols
like WSDL and SOAP or just brew your own
XML messages and transports, one of the most
important places where Web services can
impact system architecture is at the GUIL By
splitting the presentation tier from the busi-
ness tier(s) using Web services, you derive two
important benefits. First, the model enforces
the separation of business code and display
code. Despite best intentions, many imple-
mentations end up with undesirable coupling
between interface code and business code.
The result is not only inelegant but also can
prevent a Web interface implementation from
being easily scaled using Web farming tech-
niques. Web services avert this issue by placing
XML messaging between display logic and
business logic.

Another benefit of exposing the business
tier to the presentation tier via Web services is
that Web services are presentation technology
agnostic. While you may choose to implement
all your presentation code in server-side JSB a
partner or customer may want to display some
of your information in their Web-based GUI
that uses another technology. If you use JSP on
Apache and your partner has a Microsoft
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IIS/ASP-based site, seamlessly integrating your
Web portal with your partner’s can be a chal-
lenge. Typically, you have to play games with
frames or you have to coordinate closely with
your partner so that the look and feel of both
sites is comparable.

If your business tier exposes its information
to the presentation tier as XML, however, then a
partner can either choose to use your Web
pages (and play around with frames or risk dis-
crepancies between sites) or they can consume
the XML that your business layer generates,
massage it however they want, and present it
“natively” within their user interface.

One final benefit is that for many applica-
tions, XML transformations (XSLT) can be used
to format the XML data for display as HTML.
This can be highly efficient and can lead to ele-
gant and easily managed presentation logic.

XML for Data Modeling
XML Schema provides a sophisticated envi-

ronment for modeling data of any type. It can
be used to capture data models across an appli-
cation including code modules, wire formats,
and database tables. Today, there are few tools
(outside of formal modeling tools) that can help
us unify the different islands of data design that
exist in any system implementation. For
instance, on any given project a database
designer may design tables using DDL, a C++
programmer designs data in header files, and
the people responsible for data import/ export
define data in Word documents. The same data
may be represented in multiple formats within
a single implementation. Nothing guarantees
that these formats are compliant with one
another and nothing guarantees that if the
“master” format is changed the other formats
are updated.

XML Schema holds alot of promise to act as
a single data-modeling environment from
which environment-specific instances can be
created. Consider the case where a cus-
tomer contact data format is required. This
format would be defined in schema. The
schema would then be used to create the
database tables to store the format, the C++
objects to manipulate the data in memory,
and the wire format to exchange the data
among multiple programs. Leveraging XML

www.wsj2.com

to unify data modeling gives system archi-
tects a common ground for data design.

Cool, Fast New Tools

I realize that I have just finished warning of
the dangers of relying on tools without under-
standing the underlying bits. However, once
you have the fundamentals under your belt,
then the new tools and protocols, once they set-
tle down, will offer significant developer pro-
ductivity. For those ready to tackle these new
tools, there are important new offerings on the
market from vendors such as Microsoft and
IBM. While many of these tools are still under
development, others, such as Visual Studio
.NET, are available and provide powerful tools
to take advantage of XML and Web services pro-
tocols. These tools can shave weeks off of com-
plex integration projects.

What Next?
Full SOAP and WSDL Compliance

Once you've become comfortable with core
Web services technologies such as XML, you
can graduate to other technologies without sig-
nificant reengineering. SOAP and WSDL pro-
vide structure for XML conversations that are
powerful as you extend your Web services to
integrate with other XML-based systems.

In reality, the state of the world today is such
that implementing SOAP and WSDL does not
guarantee that you will be able to automatically
work with another Web services—compliant
tool. It's a bit like a transmission where the gears
don't quite line up. Things are getting close to
interoperability but there’s still a lot of grinding
going on. This should smooth out within the
next 18-24 months as more real applications
begin to use the tools and protocols and the
kinks get worked out.

UDDI Integration
UDDI provides a directory for you to adver-

tise your services. Though you may think you
don't need this function unless you're a service
provider, UDDI will be a very useful tool for
intranet and extranet developers who embrace
Web services. Watch out for the marketing
hype however. The world today is neither ready
for, nor in need of, a global registry where com-
panies can expose the guts of their enterprise

for casual browsing and integration (never
mind close competitive scrutiny or outright
hacking). Where UDDI will be most useful ini-
tially is within the enterprise as a mechanism
for IT to publish services company-wide (think
of things like benefits information, phone lists,
conference room schedulers, etc.). Once IT has
sorted things out on the intranet, extranet use
will follow. UDDI (administered “behind the
firewall”) will be used to expose limited access
to business functions (e.g., inventory, pay-
ments) to partners.

Web Services Interoperability
Organization (WS-I)

It's not certain how the Web services
landscape will eventually look. One place to
look for some idea, however, is the Web
Services Interoperability Organization,
formed by Microsoft, IBM, BEA, and Intel. It
aims to guarantee the consistent applica-
tion of Web services in the industry. You can
expect that this group will “bless” protocols
as well as promote those under develop-
ment by member organizations. You can
expect to see numerous protocols that are
currently under development at Microsoft
under the aegis of GXA (Global XML Archi-
tecture) appearing as recommendations
from this group. The issues addressed by the
group will cover both the consistent adop-
tion of Web services technologies as well as
the identification/development of tech-
nologies missing today. Key among these
will be Web services protocols and best
practices for implementing security, mes-
sage routing, and transactions.

Conclusion

The utter din of Web services proclama-
tions has put off many a rational IT manager.
Most people are taking a wait-and-see ap-
proach and are not attempting to build any-
thing using these technologies today. This is
unfortunate since core technologies like XML,
HTTPR SSL, and other bread-and-butter In-
ternet technologies can be leveraged in the
Web services pattern to create better system
architectures as well as to prepare IT organiza-
tions to leverage Web services when the tools
and protocols fully mature. @
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An overview of Web services technology

n the past two years, we have witnessed an explosion of Web services and XML

b

communication technologies. While WSDL , SOAP, and UDDI have become the

accepted bases of Web services, there are even more standards in the making.

This article is the first of a two-part series that examines the Web services

technological space in order to provide an overview of some of the major Web

services standards now in progress in various organizations and consortiums

across the cou ntry.

General Classifications
of Web Services

Web services technology can be broadly
classified into three main groups, as shown in
Figure 1.

The description stack deals with a wide
range of technologies that describe Web servic-
es in order to facilitate their common use for
business process modeling and workflow cho-
reography in B2B collaborations. The discovery
stack deals with technologies that allow for
directory, discovery, and inspection services.
The wire stack consists of technologies that
provide the steam for the runtime engines of
Web services.

Figure 2 breaks these stacks into their sub-
components. Many of the available Web servic-
es technologies can be mapped to these stacks,
although not all stacks have a corresponding
specification or technology.

30 July 2002

Functional Classifications
of Web Services Technology

Another useful way to organize the Web
services technology space is according to func-
tion. We are interested in understanding why
these technologies matter, what their purpose
is with regard to solving business issues, and
what their relationship to one another is. If we
want to create a basic Web service, for example,
what kind of technologies exist that can help? If
we want to upgrade our basic service to a mis-
sion-critical Web service, what steps must we
take?

The list below shows the various functional
areas of the Web services technology space.
This list is not comprehensive, but it does cover
most of the available technologies.
¢ Basic service

— Service description
— Communication protocols
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FIGURE2 | Web services stacks

—Transport protocols
e Complex payloads
¢ Discovery
—Inspection
— Directory services
 Enterprise strength
—Transaction
—Security
— Reliability
—Routing
* B2B collaboration
—Process modeling and orchestration

In the remainder of this article, I'll address
each of the functional categories of Web servic-
es technology and discuss the standards that

apply.

Basic Service

There are two main groups of technologies
we must consider to create a basic Web service:
service description and communication proto-
cols. Transport protocols aren't specific to Web
services, and hence aren't covered here.

Service Description
Service description standards specify what

a service is about, what actions are supported
by the service, what input and output parame-
ters the service takes, and how the service deals
with error conditions. In 2000, IBM and
Microsoft came out with competing technolo-
gies: NASSL and SDL, respectively. Fortunately,
they were soon merged into WSDL (Web
Services Description Language). As of today,
WSDL stands as one of the widely adopted
technologies for describing Web services.
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WSDL 1.1 has been submitted to W3C, which
has recently started a working group to ratify it.

WSDL takes a two-step approach to
describing Web services. The first step is to pro-
vide an abstract definition of services and the
data format; the second is to bind this abstract
definition to concrete protocols. This two-step
process permits reuse; it's possible to have
many similar Web services based on one
abstract definition with each implemented
using different protocols.

WSDL is independent of any network and
communication protocols, although it does
define default binding to HTTB, SOAP and
MIME. Similarly, WSDL isn't tied to any type of
system, although it does use XML Schema.
WSDLis designed to be extensible to work with
different types of systems and other network
and communication protocols. Listing 1
demonstrates the simple WSDL grammar used
to describe services. Note: This example isn't
complete and won't parse; more namespaces
need to be defined.

In Listing 1 the message element, along with
the part element, defines the data in abstract
terms. The operation element defines the
action supported by the service. WSDL defines
four basic operations: one-way, request-
response, solicit-response, and notification.
The portType element acts as a container for a
set of abstract operations. In this example, we
define a portType element, “StockQuotePort-
Type”, with a single operation, “GetLastTrade-
Price”, which takes an input message, “GetLast-
TradePriceRequest”, and gives an output mes-
sage, “GetLastTradePriceResponse”.

These abstract definitions are then bound
to concrete protocols using the binding ele-
ment. The port element captures the commu-
nication endpoint details, and the service ele-
ment contains a list of related ports. The types
element (not shown) acts as a data container
holding various data type definitions. In the
example, the operations in “StockQuote-
PortType” are bound to SOAP and HTTP.

WSDL enjoys the support of many
tools. Some help generate WSDL from
existing Java and C++ classes, and others
generate Java and C++ classes from WSDL
documents.

Communication Protocols
Standards in the communication protocols

area deal with message format and serialization
details. In order for a receiver to correctly parse
and digest a message, the format of the mes-
sage must be known. In contrast to the service
description area, many protocols have been
published in the communication area. These
protocols include XML-RPC, SOAP, the ebXML
messaging specification, WDDX, and Jabber.

XML-RPC is an XML-based RPC protocol
based on HTTP POST with a simple data model
that came from Userland software in 1998.
Compared to SOAP it is simple; in addition to
RPC, SOAP provides much richer processing
semantics, an enhanced data model, and sup-
port for messaging. SOAP has garnered a great
deal of attention and a huge user base.

The ebXML messaging specification, built
on top of SOAB is one part of a set of ebXML
specifications. WDDX, an effort from Allaire, is
focused on providing a simple, lightweight data
exchange mechanism for Web programming
languages such as ColdFusion, ASB Perl, and
PHP. Though RPC semantics can be layered on
top of WDDX, it isn't as widely adopted as SOAP
for RPC purposes. Jabber is an open-source
protocol that enables exchange of structured
information in a near-real-time manner be-
tween two or more end points. Jabber is used in
the instant messaging areas.

Let’s look at SOAP in detail, since it is the
protocol of choice for most Web services.

SOAR the Protocol of Choice

SOAP has a come a long way since its 0.9
release by Microsoft in 1999. SOAP is now han-
dled by the W3C, which was close to publishing
a last-call working draft of SOAP 1.2 at the time
of this writing.

SOAP is a lightweight XML-based commu-
nication protocol for the exchange of informa-
tion in a decentralized, distributed environ-
ment. SOAP is neutral with regard to language,
platform, and programming model, allowing
both the sender and the receiver to operate in
their environment of choice. SOAP documents
can be exchanged over many transport proto-
cols.

The SOAP specification can be broadly clas-
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sified into four main parts:

¢ A framework for describing the content of a
message and how to process it

* A simple data model and a set of encoding
rules for serialization

* A convention for representing remote proce-
dure calls and responses

¢ Abinding to HTTP

The SOAP “grammar” can be best demon-
strated by a SOAP message, as shown below.

<env:Envelope
xmlns:env="http://www.w3.0rg/2001/09/soap-
envelope" xmlns:app="www.rwav.com" >

<env:Header>

<app:transactionId>010001</app:transaction
Id>

</env:Header>

<env:Body>
<app:getStockQuote>
<app:ticker>RWAV</app:ticker>
</app:getStockQuote>
</env:Body>

</env:Envelope>

In this example, the SOAP message is iden-
tified by the namespace-qualified root element
“Envelope”. The Envelope namespace deter-
mines the version of the SOAP specification to
which a SOAP message conforms. The header
element is optional; it is typically used to carry
out-of-bounds information, such as transac-
tion or security information. The header can
contain any number of namespace-qualified
XML elements, called entries or blocks. The
above example contains one header entry
named “app:trans actionld”. The body element
contains the essence of the message intended
for the endpoint. Unlike the header element,
the body element must be contained in every
SOAP message; the body element can contain
one or more namespace-qualified XML ele-
ments, called entries or blocks. The above
example contains one application-defined
body entry named “app:getStockQuote”. SOAP
defines one body block, called Fault, to repre-
sent errors.
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As part of its encoding rules, SOAP defines a
simple data model consisting of simple types,
compound types similar to structs in program-
ming languages, an array type, and an
ID/HREF type that represents references. The
encoding rules define a particular serialization
rule for this data model. SOAP data model and
encoding rules are optional. SOAP defines an
“encodingStyle” attribute under the “env”
namespace, which can be used to specify a par-
ticular encoding rule in effect for a specific ele-
ment or group of elements.

Like encoding rules, the RPC conventions
defined by SOAP are optional. In SOAP, both
the request and the response of an RPC call
are modeled as structs; they can also be mod-
eled as arrays, according to recent changes in
the SOAP specification. The name of the
struct represents the name of the method
being invoked. The parameters of a request or
the results of an invocation are modeled as
named accessors inside the struct. Our exam-
ple message is an RPC request defined ac-
cording to SOAP-RPC conventions. Though
SOAP has defined a set of conventions for
RPC, SOAP is not RPC-centric. It can be used
for any general-purpose messaging.

SOAP can be exchanged over many trans-
port protocols, but the SOAP 1.2 specification
defines a binding to HTTP and provides an e-
mail binding.

The W3C working group on SOAP is expect-
ed to publish their recommendation around
August 2002. To participate or follow their pro-
gress, go to www.w3.0rg/2000 /xp/Group.

Complex Payloads
So far we've looked at technologies that help

create a basic XML Web service. The data
exchange format and the message format in all
these technologies is XML. But not all of the
world’s data is in XML. We have legacy systems,
EDI systems, images, and many more formats.
How can we use these new technologies for
non-XML data? Converting all this data into
XML is inefficient and time consuming; also,
XML may not be the best representation for all
kinds of data. For example, JPEG may make
better sense for images. Even sending arbitrary
XML could be a problem. We cannot simply

take one XML document, insert it into another,

and expect to end up with a valid XML docu-

ment. Even to carry arbitrary XML in XML-

based protocols such as SOAB we need help.
There are at least two technologies that

address this space:

e SOAP with Attachments

e DIME

SOAP with Attachments

SOAP with Attachments (SwA) was an effort
by a group of individuals to combine the exist-
ing SOAP and MIME technologies to facilitate
carrying arbitrary data in SOAP. The W3C has
published SwA as aW3C note.

SwA doesn't introduce any new technology.
Rather, it uses the referencing facilities in SOAP
(HREF attribute) and Multipart MIME (RFC
2045) to make it possible to carry arbitrary data.
The whole message is constructed as a multi-
part MIME message with the SOAP message as
the root part. The MIME message can have any
number of MIME parts, and the SOAP message
can refer to any of these parts using the HREF
attribute. In addition, the specification places a
few more constraints (such as content-type
and start parameter), and makes some recom-
mendation on how the reference URIs in the
HREF attribute can be resolved using existing
RFCs.

Listing 2 shows a SOAP 1.2 message with an
attached facsimile image of a signed claim form
(claim061400a.tift).

Until recently, SwA was the most popular
way to carry arbitrary data in SOAP; now DIME
seems to be shifting the balance. The W3C has
not yet started any work on SwA.

DIME

DIME (Direct Internet Message Encap-
sulation) came from Microsoft and is published
as an Internet-Draft by the Internet Engi-
neering Task Force (IETF). DIME is a packaging
protocol for multiple binary records with a
fixed format and a variable record length. DIME
allows for chunking, a process in which data is
streamed out without having to be held in
memory to calculate the maximum length.
DIME has “begin record” and “end record”
boundaries so the records can be assembled in
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order at the receiving end. Figure 3 provides
details of the DIME record structure.

The MB, ME, and CF fields are bitmasks
indicating the “begin”, “chunk”, and “end” of
records. The Type Name field is a 3-bit field
indicating the structure of the value of the type
field. DIME provides a numeric value mapping
for different media and MIME types. The ID
field is used to give an identifier for each DIME
payload. The maximum size of the data field is
limited to 4GB.

Microsoft has also published a compan-
ion Internet-Draft that shows how SOAP
messages can use DIME to send arbitrary
data. Using SOAP with DIME is somewhat
similar to using SwA. In both cases, the
SOAP message is wrapped in a compound
structure with the SOAP message as the root
or first message, and the referenced parts as
the second. DIME specifies rules for resolv-
ing the URIs referenced through HREF attri-
butes in SOAP messages; they are similar to
SwA rules (RFC 2396 and 2557). DIME also
adds on to SOAP-HTTP binding semantics
by specifying the content-type as applica-
tion/dime, rather than the default text/xml
specified by SOAP.

It’s important to note that in both SwA
and DIME, the SOAP message itself travels
as either a MIME or DIME message with
respect to the carrier or transport protocols.
SwA Versus SOAP with DIME

DIME is designed for simplicity, with
SOAP and XML Web services in mind, while
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MIME offers great flexibility. DIME makes
data handling a bit easier, as it requires that
the data length be specified. DIME also
makes parsing easier, since it’s easier to
identify the boundaries of different records
using data length, rather than scanning for
the string separators used in Multipart
MIME to separate data records. The com-
pulsory inclusion of data length may also
help in heap management. DIME does not
require encoding of binary data, and hence
may be faster. MIME on the other hand is
very flexible and well-understood, with
many implementations supporting it.

Discovery
If programmatic discovery of Web services
needs to be supported, there are a few tech-
nologies that can help:
e WS-Inspection (WS-I)
e UDDI
¢ ebXML-Registry and Repository Spec-
ification

UDDI has garnered as much attention as
SOAP and WSDL; the three together are now
considered the basic building blocks of any
Web service. Though ebXML has a registry
specification of its own that can be used as a
standalone specification, it hasn’t attracted
much attention. WS-1 is a companion technol-
ogy to UDDI that addresses a specific purpose
in the area of service discovery. I'll focus on
UDDI and WS-1.

uDDI
UDDI (Universal Description, Discovery,

and Integration) is an effort by a group of com-
panies that hasn't yet been submitted to any
other consortium or standards body. UDDI
consists of an XML Schema that allows a user to
provide a description of a Web service along
with its business information. The description
of a service in UDDI schema takes a business-
centric view, whereas WSDL takes a functional
view. In addition, UDDI also defines an API
specification that allows a user to publish Web
services and to query and obtain information
on other published services. UDDI publish/
query is based on SOAP messages.

The other face of UDDI is the repository

itself. A repository implements the API specifi-
cation with which users can publish or discov-
er services. UDDI repositories are logically cen-
tralized and physically distributed. As of this
writing, there are four node operators running
UDDI registries: Microsoft, IBM, SAB and HP.

The UDDI repository implementations are
open source; users could get them and run
their own in-house UDDI repositories. Though
UDDI was initially touted as the technology
that would open the gates for dynamic discov-
ery of Web services and dynamic collaboration,
itis more and more frequently used for Intranet
and in-house repository needs.

WS-Inspection

WS-I was a joint offering from IBM and
Microsoft released in 2001. While UDDI
involves going to a central place to pub-
lish and query about services, WS-I
involves going to a site offering Web serv-
ices and seeking information about the
services offered at there.

WS-I defines a simple grammar to ag-
gregate service description documents of
various services offered at that site. The
service descriptions can be in any format,
such as WSDL or UDDI. There can be
many service descriptions per service,
and many services can be defined in a sin-
gle WS-I document. WS-I also defines an
extended binding grammar for both
WSDL and UDDI that provides hints
about what may be found in the referred
service description documents.

WS-I makes some recommendations
on how its documents may be made avail-
able to users, so they are easily found. WS-
Inspection documents may also be placed
within a content medium such as HTML.

Conclusion

So far we have looked at technologies
in service description, communication
protocols, complex payloads, on-site
inspection, and general discovery. In the
next part of this series, we will look at
technologies that deal with enterprise-
strength issues, such as transactions and
security, and technologies that cover rout-
ing and process orchestration.
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FOCUS on

Resources

W3C Note on WSDL: www.w3.org/TR/
ws dl.

W3C Working Draft on the SOAP Messaging
Framework: www.w3.org/ TR/ soap12-part1.
UDDI home page: www.uddi.org.

IETF Network Working Group Request for
Comments: www.ietf.org/rfc/rfc261 6.txt.
IETF Internet Draft on Direct Internet Mes-
sage Encapsulation (DIME): http://
search.ietf.org/internet-drafts/draft-
nielsen-dime-01.txt.

W3C Recommendation on XML Schema,

Part 1: www.w3.org/ TR/xmlschema-1.
XML-RPC Specification: www.xmlrpc. com

/spec.
OASIS ebXML Messaging Services Technical
Committee: www.0asis-open.org/ commit-

tees/ebxml-msg.
The Web Distributed Data Exchange:

www. openwddx.org.
Jabber Software Foundation: www.jabber.

org.
W3C Note on SOAP Messages with Attach-

ments: www.w3.org/ TR/SOAP-attachmen
ts.

IETF Interment Draft on Encapsulating
SOAP in DIME: http://search.ietf.org/in
ternet-drafts/draft-nielsen-dime-soap-
00.txt.

Web Services Inspection Language (WS-
Inspection) 1.0: www-106.ibm.com/dev
eloperworks/library/ws-wsilspec.html.
OASIS ebXML Registry Technical Com-
mittee: Www.oasis-open.org/committees/
regrep/.

W3C Web Services Workshop position
papers: www.w3.0rg/2001/03/wsws-po

pa/. @

Listing 1:

Simple WSDL grammar

<definitions name="StockQuote" >

<!...Assumes GetLastTradePrice is defined in XMLSchema ...>
<message name="GetLastTradePriceRequest">
<part name="body" element="xsd1:GetLastTradePrice" />

</message>

<!-- similarly define a message for "GetLastTradePriceResponse" -->

<portType name="StockQuotePortType">
<operation name="GetLastTradePrice">

<input message="tns:GetLastTradePriceRequest" />
<output message="tns: GetLastTradePriceResponse" />

</operation>
</portType>

<binding name="StockQuoteSoapBinding"
type="tns:StockQuotePortType">
<soap:binding style="document" />
<operation name="GetLastTradePrice">

<soap:operation soapAction="http://my.org/GetLastTradePrice" />

</operation>
</binding>

<service name="StockQuoteService">

<documentation>My First Stock Service</documentation>
<port name="StockQuotePort" binding="tns:StockQuoteBinding">
<soap:address location="http://my.org/stockquote" />

</port>
</service>

</definitions>

Listing 2: SOAP with attachments

MIME-Version: 1.0

type=text/xml;

--MIME_boundary

<SOAP-ENV:Body>

--MIME_boundary
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<%ml version='1.0' >
<SOAP-ENV:Envelope
xmins:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/">

</SOAP-ENV:Body>
</SOAP-ENV:Envelope>

...binary TIFF image...
--MIME_boundary—

Content-Type: Multipart/Related; boundary=MIME_boundary;

start="<claim061400a.xml@claiming-it.com>"

Content-Type: text/xml; charset=UTF-8
Content-Transfer-Encoding: 8bit
Content-ID: <claim061400a.xml@claiming-it.com>

<theSignedForm href="cid:claim061400a.tiff@claiming-it.com" />

Content-Type: image/tiff
Content-Transfer-Encoding: binary
Content-ID: <claim061400a.tiff@claiming-it.com>

Download the code at

sys-con.com/webservices
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A CASE for the 21st Century
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Joe Mitchko is a lead engineer with Nekema, Inc,
leading Web services technology provider for the insur-
ance industry sector. Joe is also the product review editor
for Web Services Journal.
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nce upon a time, back be-

fore the turn of the century,

there was a buzzword in the
industry called CASE - computer-aided
software engineering. In a nutshell, CASE
would take the various models and
requirements gathered by software ana-
lysts and automatically generate produc-
tion-ready application code. At the time,
the concept had me scared to death. The
idea, of course, was that if you could get
the software to write all the code, you
wouldn’t need any programmers. Luckily,
the idea fizzled out like most of the crazes
to hit the industry. Or did it?

Software has become so complex that
it’s increasingly difficult to develop and
maintain the literally hundreds of mod-
ules and configuration settings that com-
prise today’s sophisticated Web applica-
tion. Try to deploy the application as a
Web service, and the problem com-
pounds itself with all the SOAP-related
XML protocols. It seems as though we
mere mortals cannot grasp the entire pic-

ture alone, and those of us who have
managed to get such a system into pro-
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duction spend a good part of our time
plugging up the holes in the software
dike. Luckily, help is on the way, in the
form of software tools and products that
not only assist us in the overall design
and development of Web services, but do
most of the heavy lifting for us when it
comes to configuration and deployment.
This is what BEA Workshop is all about.

Architectural Overview

In order to fully appreciate the power
behind Workshop, you need to know a
bit about Java Web Services (JWS), an
up-and-coming standard in the J2EE
world. Similar to how Java code is
embedded in a JSP file, Java code con-
tained within a JWS file is interpreted by
the application server and deployed as a
fully functioning Web service.

"“? .
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CONTACT:
BEA Systems, Inc.
2315 North First Street
San Jose, CA 95131
Tele: 1.800.817.4232

Web: www.bea.com
E-mail: sales@bea.com

DOWNLOAD INFO:
http://commerce.bea.com/downloads/
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FIGURE 1 | Visual representation of aWeb service

www.wsj2.com

JWS allows you to take a standard
method call in a Java class and, by adding
one or more JavaDoc-based annotations,
instruct the application server to expose the
method as a Web service port, taking care of
all of the details.

Another important feature of the JWS
standard is XML mapping. Unlike some Web
service integration products that do not
expose the XML too readily, Workshop
allows you to bind an element in the SOAP
message directly to a method parameter.
This allows the service to maintain its pub-
lic contract (the underlying SOAP interface)
while making changes to the implementa-
tion. For a good introduction, see the article
“JWS: Web Services in Java” in the April 2002
issue of WSJ (Vol. 2, issue 4).

Features

Workshop comes with an integrated
development environment — a Design View
— that contains a visual representation (see
Figure 1) of the Web service, a runtime
framework, control architecture, XML map-
ping facility, integrated testing and debug-
ging, and more. Using the underlying JWS
architecture, Workshop allows developers to
create and deploy Web services just by creat-
ing and configuring objects in a “painter-
like” interface. Within the Design View, you
set up one or more public interfaces for the
Web service and connect various control
interfaces to EJB components, database
objects, etc., to the service. The underlying
Java code you write integrates the various
control interfaces into a functioning Web
service (see Figure 2).

The beta version I used for this review
came bundled with a pre-release version
of the BEA WebLogic Server 7.0 and
WebLogic Builder, which is a graphical
tool for configuring and deploying J2EE
application modules.

Building a Web Service

Building and deploying your Web ser-
vice is easy and seamless. Initiate the
build and you're only a few seconds away
from testing the interface in the test har-
ness. If all goes well when you compile the
JWS file (i.e., no coding errors on your
part), the process of building and deploy-
ing a service works each and every time.
Not bad for a beta version.
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FIGURE 2 | Source View

Long Live the Transaction

Out of the box, Workshop provides you
with the ability to easily set up and man-
age long-lived, asynchronous transac-
tions. Transaction state and management
is maintained by the Workshop JWS
framework, so there isn't much you need
to do to set one up. To start a conversa-
tion, just set up the appropriate property
values in the Design View. Parts of the Web
service need to run single threaded? No
problem. Using the properties pane, just
configure a JMS messaging
queue into the SOAP operation
and you're done. The underlying
JWS framework will do all the
work for you.

First Impressions ———
The first thing that hits you | =

. . e

when you look at the Design View e
is how clean and visually appeal- | s
ing the GUI design is. It's one of | “==="
those products that cause you to e

mutter “cool” under your breath
when you first see it. The GUI
design is well organized and very
intuitive to use. The complete
development cycle is quick and
seamless in operation. You can
easily run through a complete test
cycle in under a minute.

Conclusion

Workshop has the potential to be a very
powerful tool in the development and
deployment of large and complex Web serv-
ices, where you can literally see how a Web
service fits together and works. Combined
with the new release of WLS, it becomes a
very impressive platform indeed. @
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What's the Big Idea?

Make the Intemet interesting again

Over the past couple of
years, an idea has

emerged (some might

argue it's an old idea) o

that software will be /

transformed into /|

being used as ser- -

vices, rather than as

monolithic applica- |

tions tied to a specific

machine or platform.

Rather than install soft-

ware onto computers every

time we need some functionality,

an end user or corporation can reuse

other application assets over the net-

work. The idea expands into the notion of just-in-time delivery of

applications. “Software as services” is a big idea. It holds the

promise of introducing radical new economies of scale into the

manufacturing and distribution of software applications. From an

end-user perspective, it’s the idea that users can access informa-

tion and applications anytime, anywhere, and from any device.
This is a powerful set of ideas. It’s the idea that the value that

we create in software can be freed from any single delivery

platform. It’s the idea that rich applications can be used easily

across platforms and devices. How close are we today to realiz-

ing this set of ideals?

Jeremy Allaire

Jeremy Allaire is the CT0 of
Macromedia, where he is instru-
mental in guiding Macromedia's
product direction and is the com-
pany's primary fechnology evan-
gelist, responsible for establishing
key strategic partnerships within
the Internet industry. Jeremy was
the cofounder and (T0 of Allaire
Corporation, which merged with
Macromedia in March 2001.
JEREMY@MACROMEDIA.COM

The Web Services Industry Today

The phenomenal focus on Web services over the past year is
interesting in contrast to the actual set of technology available to
fulfill this vision. In comparing the broader vision for software as
services to the world of Web services technologies, such as proto-
cols like SOAP and formats like WSDL, it looks like we’re perhaps
25% of the way toward fulfilling that vision.

Today, Web services are primarily talked about through the
lens of specific protocols — SOAP and WSDL, perhaps UDDI
(though I have yet to find a customer who'’s really using UDDI in
any significant way). This early focus and discussion is great —
finding the holy grail of a common protocol for exchanging
objects and data between platforms is an incredible achievement,
and the fact that the industry is so focused on it gives us hope for
the future of interoperable and open software.

But even the current crop of technologies implemented

around these standards has problems and chal-
lenges. In the Web services model, application
’ ~\ logic is well-structured, often as component
services. The need to deliver well-structured
- applications has largely eluded Web appli-
cation development. In fact, we all know
that close to 75% of Web applications are
not well structured — they’re conglomera-
tions of dynamic pages, including scripting
languages, database code, and presentation
logic all together.

There is a huge disconnect between the necessi-
ty of well-structured Web services and the reality
that most Web applications are built using 4GL
scripting languages, are usually unstructured, and

s
‘:;_:p’-: rarely meet the requirements of thoughtfully
-

designed, object-oriented systems.
Let’s assume for a moment that Web services are

strictly defined as the middleware standards for mes-
saging and object marshaling — e.g., SOAP and WSDL.
Even in that world, the majority of Web application developers
aren’t well positioned to both create and consume Web services
without becoming full-on system programmers using complete
object-oriented environments such as Java or .NET. The back-end
world of Web services needs to evolve to make it simpler for RAD
or scripting-level developers to easily create and consume Web
services. It would be a huge victory for the industry if those 75% of
Web applications built with scripting languages could also share
their value and data with other applications.

However, the focus on Web services through this lens largely
relegates the topic to discussions of classic back-end middleware,
rather than a more holistic view of how to deliver software as a
service. Strikingly absent from the discussion is any notion of
what the end-user experience is of these “software services.” In
part, this is due to the type of vendors thinking about Web services
- e.g,. traditional enterprise middleware companies - but it is also
because of the hard work required by interoperable messaging
and object protocols — these are necessary conditions to any
future for software as services.

Getting back to the original vision of “software as services,” it’s
apparent that we need a more holistic discussion and framework
for thinking about Web services, one that actually includes end
users using them. What would an end-to-end model for Web ser-
vices look like?
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based model of the Web for one that was
much richer in terms of application capabili-
ty, and that extended beyond the browser
onto desktops and devices.

So, what is the user experience of Web
services? What’s the model for combining
rich interfaces with back-end middleware to
deliver exceptional new value for end users
and the companies that serve them?

I believe that the perfect complement to
“Web services as middleware” is the emerg-
ing category of rich clients. Indeed, it may
well be that rich clients and Web services are
two sides of the same coin — combining to
enable this world of “software as services.”
What are these rich clients, and what do they

simply contained in an application server, or
actually a distributed Web service exposed
through a protocol like SOAP.

Rich clients and Web services combined
hold the promise of fulfilling the broader
vision that the industry has for deploying
software as services. The combination will
enable rich, business-connected productivi-
ty applications. It will transform what’s possi-
ble on the Internet today.

Software as Services: Make It Real
My company, Macromedia, is passionate
and excited about using software as servic-
es. We believe in a holistic view that encom-
passes both the front-end user experience
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mean richly formatted text, graphics, audio,
and video. By applications I mean rich, com-
plex user interfaces — the kind we expect from
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remember, building for the next generation
of the Internet should be fun —let’s make the
Internet interesting again. @

(U.S. BANKS OR MONEY ORDERS)
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EOIREINI  Witten by John Fou

ollaborative commerce (c-commerce) is the name given to commercial

partner’s intellec-
tual library and the
customer’s deman-
i ding knowledge ba-
enterprises’ business processes, share customer relation- : ; 4 L se to solve the above
issues without human
ships, and manage knowledge across enterprise boundaries. The interaction. Web servic-
es orchestration is the
infrastructure that as-
sembles loosely coupled components and coordinates
the multiple asynchronous conversations over
coarse-grained communication protocols. C-com-
merce needs orchestration to deliver its value.
The first step of c-commerce is procurement.
Our observation of this trend is based on the
real practice of high-tech manufacturing, air-
lines, and the telecom industry.
\ Figure 1 details the purchase order flow
process. The procurement diagram captures
the interactive process between buyers and
§ suppliers. The PO process statuses include
h PO create, PO change, PO cancel-
[] lation,and PO fulfillment. The process is
Bl constrained as linear and synchronized

ultimate aim of initiatives is to maximize return on intellectual
capital investment, business agility, and the quality of the
customer experience. C-com-

merce is far more crucial
than basic B2B e-com- U

merce, which is designed

to construct a virtual link for a pre-

defined community of trading partners to buy

by existing technology infrastructure.
or sell goods and services. Even after the fall of

Procurement Process
Infrastructure
Most organizations use technology that is

the dot-com era, corporate strategists and ven-

e | ~ : -': - ‘IH.L | .r.

ture capitalists are embracing c-commerce as the £ - | 2 b - ) labor intensive and expensive. Typical mis-
| S W T e 0 - Pl 2. O - . ; )
— -, 5 _‘t}",‘f v . T e, | T : haps include:
next generation of e-commerce and an evolution e . o » Nonstandard one-to-one point integration

g = =
L ' * A thick glue among suppliers and buyers
waimmnns [ CRGNCE tO redefine bUSINess DroCESSEeSs prmmas s
critical” purchases and tactical “business sup-
port” purchases
* Long latency between policy creation and
process enforcement
* Developers having to hard-code all business excep-
tions
* Difficulty in scaling performance and functionality
» Lost opportunities for both customers and vendors

In Web services, c-commerce may have
found an innovative way to redefine its business
model. With this technology, c-commerce is given
a solid platform to enable effortless and seamless
integrations. Web services is going to reinvent c-
commerce to offer new products, services, and multi-
dimensional collaboration, bringing global enterprises ]
a step closer to realizing the promise of increased veloci- | - AUTHOR BIO: i | . : o . Web services orchestration takes these challenges to help
ty in supply chains and efficient interenterprise processes. : businesses achieve their ultimate goals:

Lacking an open, reliable platform, traditional c-com- Standards-based, multipoint, any-to-any integration
merce vendors couldn’t develop flexible, sharable, drag-and- Web services and supply chain with Prentice Hall L - i Y » Up-to-date supplier performance metrics
drop modules among their products. Consequently, traditional JFOU@EDYNAMIC.CC 4y 3 = : . - * Decision support that provides “business critical” information
c-commerce is a transaction-focused, one-dimensional applica- * Asynchronous business process
tion. The majority of applications reside in the direct or indirect » Elimination of errors and reconciliation costs
procurement area. So far, the key factor behind most current ex- » Enforcement of policy deployment
changes is price. There is no opportunity to negotiate enhancements to * Ease of scaling and adapting functionality to new requirements
products in order to have them match unique customer needs and require-
ments.

Web services-enabled c-commerce will, potentially, fully integrate the trading

John Fou is the cofounder of an application solution company focused on
telecom, financial services, and the supply chain area. He is authoring a book on

Benefits of Web Services Orchestration

Open Standards
Web services orchestration leverages your existing investments and skills in Java
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FIGURE 1 | Purchase order flow process

and J2EE. It’s the platform that marshals
conversation into SOAP, XML, and JMS
messages so that the other side of the
communication is independent of your
implementation. The future procurement
system will be presented as a Web service
that can be integrated into any trading
communities and partners.

State and Context Management
Purchase requests normally involve exten-

sive negotiations, credit valuations, and a mar-
ketplace buying-power collaborative process.
This entails an asynchronous conversation
among communities. Web services orchestra-
tion will correlate these negotiations and pro-
vide trading partners with a set of actions.

““With Web services orchestration as
an engine of integration, we can finally
realize the value of c-commerce’

46 )uly 2002

Loosely Coupled Services
A marketplace can easily handle mil-

lions of dollars in transactions. Web ser-
vices orchestration simplifies business
acquisitions and business spin-offs for
technology departments. A loosely coupled
services architecture provides the flexibility
for business modules to be plugged or un-
plugged without disrupting the normal
operation of transacting business.

Parallel Processing
When a large purchase order is received,

the marketplace will be intelligent enough to
split these purchase items into different sup-
pliers, depending on pricing, delivery location
requirements, and contract obligations. Web
services orchestration provides a parallel-pro-
cessing platform that optimizes the execution
of the overall transaction.

Exception Management
Web services orchestration can handle

business exceptions, such as an unac-
knowledged purchase order — for exam-
ple, a PO that has not been confirmed,
rejected, or fulfilled after four days. Other
examples may include a PO delivery date
that is earlier than the PO receiving date
or purchase items that have been ordered
but are no longer available.

Event and Notifications
Web services orchestration can pro-

vide business notification if one of the
suppliers has merged with another sup-
plier. It can also provide notification if
one supplier has outsourced their prod-
uct to a third party and the customer has
to change the PO headers. Event notifica-
tions are particularly useful while con-
ducting long-lived asynchronous conver-
sations with external service providers,
where prompt handling of logic in re-
sponse to received events is essential to
the execution of the business transaction.

Scalability
Web services orchestration provides the

flexibility to scale up the procurement system.
The transaction volume of procurement can
pick up based on marketing promotions, dis-
tributor incentives, and seasonal fluctuation to
provide for adequate quality of service. In addi-
tion, the procurement system can scale up in

www.wsj2.com

“Web services—enabled c-commerce will,
potentially, fully integrate the trading
partner’s intellectual library and the
customer’s demanding knowledge base”’

functionality while keeping complexity growth
at bay.

Business Transactions
Web services orchestration provides a com-

pensation mechanism to undo certain steps in
the transaction due to failures of interdepend-
ent activities.

Distributed Administration
Web services orchestration can provide

a platform to handle multiple phases of
purchase-order change. It’s very common
that purchase orders need to be changed
partially or fully. An asynchronous plat-
form that allows this flexibility so suppli-
ers can consolidate the purchase order

state is in great demand in the business
process. Web services orchestration allows
monitoring of purchase order status by all par-
ties, such as suppliers, buyers, and distributors.

Business Visibility
Web services orchestration provides

up-to-date supplier performance metrics,
strategic outsourcing benchmarks, real-
time customer satisfaction on the pur-
chase order fulfillment rate, and elimina-
tion of errors and reconciliation costs.

Version Control
Web services orchestration can provide

correlated version control on catalogs,
contracts, and pricing promotions associ-

ated with the purchase order system. In
addition, the system needs to allow for
graceful upgrading of functionality and
ensuring consistent behavior for users
running the old version as well as those
running the new version.

Audit Trailing
Web services orchestration can provide

financial auditors with a complete history
of the purchase order, including negotia-
tion, request to purchase, and purchase
order changes. It’s also a digital backup for
legal records of trades.

Conclusion

Web services orchestration is a core
technology integration infrastructure for
collaborative commerce. It gives c-com-
merce a chance to redefine every process
of the business cycle: design, plan, source,
execute, and fulfill. With Web services
orchestration as an engine of integration,
we can finally realize the value of c-com-
merce. ©
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ebXML: The Missi
Ingredient for.
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e T

Neutral technology can help Web ser

11- /!

eb services has the potential to transform e-business

into a plug-and-play affair. Not only will Web services

simplify how businesses interconnect, they will also

enable businesses to find each other.

One reason for the increased interest in
Web services is the promise of interoper-
ability. However, complex standards are
needed to achieve true interoperability,
not only at the messaging and transport
layer, but also at the business (applica-
tion) layer. The success of Web services
will depend on how easily businesses are
able to engage interoperability at all lev-
els.

There have been many efforts at stan-
dardizing Web services, but none of them
provides the required features for e-busi-
ness transactions. Web services standards
only address the infrastructure side, but
ebXML can provide the standards for
interoperability at the business layer,
making it the standard solution for Web
business services. In other words, ebXML
is the missing ingredient for Web services.

48  July 2002

ebXML: What Is It?

In the summer of 1999 the United Nations
Centre for Trade Facilitation and Electronic
Business (UN/CEFACT) and the international
technology business consortium called
Organization for the Advancement of Struc-
tured Information Standards (OASIS) joined
forces to produce a global XML framework for
electronic business, called ebXML. At the start
more than 120 companies and standards
bodies signed up for the “ebXML Initiative.”
Over the next 18 months more than 2,500 par-
ticipants across the globe worked on the
development of several interrelated specifica-
tions. At the final ebXML Phase One meeting
in May 2001, they ratified the first generation
of ebXML specifications.

The reason for the successful creation and
approval of the ebXML infrastructure specifi-
cations was that nothing new was invented.

written by Klaus-Dieter Naujok

As chief scientific officer for IONA
Technologies, Klaus-Dieter Navjok is
responsible for the company’s over-
all standardization efforts and for
technical leadership of its B2Bi
direction. He directs IONA's involvement in OASIS and
its inclusion of ebXML technology within the Orbix E2A
Web Services Integration Platform.
KLAUS-DIETER.NAUJOK@IONA.COM
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The project teams evaluated proven technolo-
gy to be used as the baseline for all specifica-
tions. The editing teams leveraged as much
existing technology as possible, including the
World Wide Web Consortium’s XML Schema,
XML Linking Language, and the XML Sig-
nature Syntax and Processing specification. In
addition, several references from the Internet
Engineering Task Force’s Request for Com-
ments were considered. New initiatives that
were launched well after the ebXML project
started were carefully examined, including
Security Services Markup Language (SSML),
Simple Object Access Protocol (SOAP), and
Universal Description, Discovery, and In-
tegration (UDDI). SOAP was successfully
incorporated into the ebXML Message Service
Specification.

The ebXML infrastructure as documented
in the suite of approved specifications provides

www.wsj2.com

“Without this functionality,
Web services won’t be used
for industrial-strength and
mission-critical applications”

the only open, out-of-the-box, standards-
based solution ready for use. So what sets
ebXMLs solution apart from the rest? Many
commercial solutions are available, howev-
er, none simultaneously supports all the
business verticals. Enterprises electing to
use one of these commercial solutions may
not be able to participate in a truly global
business environment.

ebXML Infrastructure Elements

The ebXML framework comprises five
major work areas, three of which are infra-
structure support services that facilitate
registration of a business entity, discovery
of business partners, configuration of
business partner trading agreements, and
exchange of business information.

The Registry/Repository component
supports all of these functions, making it a
major piece of the infrastructure. The
ebXML registry provides a set of distrib-
uted services that enables the sharing of
information. This simplifies business pro-
cess integration between business parties.
The Registry provides the interfacing
access services by means of the registry
information model and reference system
implementation, while a repository pro-
vides the physical back-end information
storage. For example, an ebXML registry
may retrieve configuration information
for a particular business entity from the
Repository in response to a query, or the
repository may contain document type

definitions or schemas that are retrieved
by a registry query.

Collaborative Protocol Profiles (CPP)
are another key element of the infrastruc-
ture. The CPP specification is based on the
Trading Partner Agreement Markup
Language (tpaML) work begun by IBM.
The IBM work was enhanced by the efforts
of the ebXML Trading Partner Agreement
project team to produce a method for
defining the transport, messaging, and
security environment of a specific busi-
ness entity. Also, the team defined meth-
ods for dynamically exchanging the CPP
data between business entities and nego-
tiating message-exchange agreements
between the parties. These profiles may
be maintained by the individual business
entities within the ebXML business
domain or may be stored within an
ebXML repository.

Information packaging and transport
mechanisms, specified in the ebXML Mes-
sage Service Specification, are the third
critical component of the ebXML infra-
structure. A protocol-neutral method for
exchanging electronic business messages
is defined in this specification. En-
veloping constructs are specified that
support reliable, secure delivery of busi-
ness information. These flexible envelop-
ing techniques permit ebXML-compliant
messages to contain payloads of any for-
mat type. This versatility ensures that leg-
acy systems using traditional syntaxes

“The ebXML infrastructure

as documented in the suite of
approved specifications provides
the only open, out-of-the-box,
standards-based solution ready

for use”

www.wsj2.com

(i.e., United Nations Electronic Data
Interchange for Administration, Com-
merce, and Transport (UN/EDIFACT);
ANSI X12; or Health Level 7 (HL7)) can
leverage the advantages of the ebXML
infrastructure along with users of emerg-
ing technologies. Interestingly, both IBM
and Microsoft were instrumental in per-
suading ebXML to adopt SOAP as the
foundation for its message services.

The other two areas of work contribut-
ing to the ebXML framework are Business
Process and Information Modeling (BPIM)
and Core Components; both relate to the
content and context area. The business
process team defined a metamodel that
described business transaction patterns
used to achieve business goals. In simple
terms, these atomic business processes
prescribe the detailed interaction of busi-
ness documents and business signals
among parties, called choreographies.
ebMXL processes define activities such as
“order goods” or “deliver goods,” as com-
pared with traditional EDI documents
that are electronic versions of paper docu-
ments such as purchase order or ship
notice.

Core components are reusable data
elements found in business documents.
They're semantically neutral objects; their
actual meaning in business documents
depends on their context, provided by the
business domain and industry in which
they are applied. Core components can be
single elements or aggregates, defined as
natural collections of core elements. A
telephone number, for example, may con-
tain a country code, city or area code, and
number that when strung together consti-
tute an aggregate. Core components pro-
vide the means for industries to continue
using their own terminology in business
documents, and at the same time relate
their terminology to common business
processes and neutral identifiers provided
by ebXML. As long as trading partners can
relate their own terminology to neutral
ebXML core components, businesses have
a basis for achieving interoperability.

ebXML: Phase Two

After the completion of the infrastruc-
ture specification, UN/CEFACT and OASIS
signed an agreement to continue the ebXML
work by assigning the infrastructure sup-
port services to OASIS and placing the busi-
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ness components within UN/CEFACT. This
enables each organization to advance the
work within its own area of expertise, ensur-
ing continuing rapid progress.

UN/CEFACT is continuing the work
started under ebXML Phase One, that is, to
advance ebXML development as related to
business processes, core components, and
e-business architecture.

UN/CEFACT has adopted a business
process and information modeling
methodology, referred to as the UN/
CEFACT Modeling Methodology (UMM),
that provides the framework under which
the ebXML project teams concurrently
develop technical specifications that fit
seamlessly together with sufficient detail
for ebXML-conformant implementation.

Web Services Journal

FOCUS on

the fulfillment of the commitments in a
collaboration

e Core components specialized for busi-
ness context.

The business process and information
modeling and core components work carried
over from ebXML Phase One has come to
fruition in Phase Two with the benefit of much
iteration of revisions and comments. The mod-
eling information required to enter and deter-
mine successful execution of a business collab-
oration or transaction, i.e., states of business
entities, is benefiting from the CC library as a
reference for conceptual information entities.
Business entities are then elaborated in the
model of “on-the-wire” business documents as
normalized business information entities.

“As with any standard, success
is measured by its acceptance
and implementations based upon
it. We’re seeing both”

An ebXML business process and informa-

tion model draws from reusable compo-

nents such as

e Common business process models as
provided for in reference libraries (im-
ported from various levels of business
process models, i.e., transactions, collab-
orations, processes)

* Simple “best-in-class” business collabo-
ration patterns

* Pieces of collaboration patterns, e.g.,
patterns of how commitment categories
are specified, resources are described,
etc.,

* Business transaction patterns as estab-
lished in the UMM

* Business entities, defined as business
information objects having a life cycle
that transitions through defined states in
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The UN/CEFACT e-business Architec-
ture provides the umbrella specification
that covers the work of all the UN/CEFACT
e-business projects. As such, it elaborates
on the Phase Two ebXML projects and
shows how they relate to the other e-busi-
ness activity in UN/CEFACT.

Future of ebXML: What's
Required for Its Success?

As with any standard, success is meas-
ured by its acceptance and implementa-
tions based upon it. We're seeing both. To
succeed we must complete the work and
not get sidetracked by other activities that
may seem like they are competing.
Remember also that on the content and
context side (UN/CEFACT’s ebXML re-
sponsibility) there is no dependency on

technology. In other words, it could be
called ebWS (e-business Web services)
since the business process and informa-
tion specifications can sit on top of any
infrastructure, not just ebXMLs messag-
ing service. This technology and protocol-
neutral work will survive many different
infrastructure solutions. However, for it to
be accepted as such, implementers must
have the vision and patience to complete
the work. Rushing it will lead to failure
since it takes extra time to develop a
framework with future-proof details, i.e.,
not tied to any specific technology. The
past has shown that it’s simpler and quick-
er to develop proprietary solutions based
on a single technology. However, as tech-
nology changes, technology-specific spec-
ifications become obsolete and imple-
menters are forced to migrate to new solu-
tions. UN/CEFACT’s content and context
work (BPIM and CC) promises that busi-
nesses won't have to translate their inter-
actions (collaboration) as the infrastruc-
ture solutions progress over time.

ebXML and Web Services
Standardization

Many deficiencies must be addressed in
order to standardize Web services. From the
ebXML perspective, Web services do not
have the features required for e-business
transactions; its standards only address the
transport layer. However, ebXML provides
the standards for interoperability at the
business layer, making it the standard solu-
tion for Web business services.

As pointed out, there are some business-
critical functionalities (collaboration, security,
etc.) missing from the current narrow definition
of Web services (SOAR, WSDL). Without this
functionality, Web services won't be used for
industrial-strength and mission-critical appli-
cations. Efforts are currently under way in
organizations, consortiums, and standards
bodies to fill these gaps with specifications that
use the same language from and are aligned
with the current Web services definition. Most
of those efforts compete directly with various
components of ebXML. It is perplexing that
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“So what sets ebXNML's solution apart from the
rest? Many commercial solutions are available;
however, none simultaneously supports all the

business verticals”

some organizations start new efforts such as
WS-Iimmediately after having contributed to a
similar effort in ebXML Phase One. WS-I's
founding companies were key players in that
phase, but instead of acknowledging that
ebXML solved most of the problems, theyre
trying to readdress them, ignoring their own
prior work.

Since the ebXML framework is a neutral
technology, why not provide mappings from
the ebXML specifications to Web services tech-
nologies? Why not use the ebXML content and

WehLogic Journal.com

SYS-CON Media, the world’s leading publisher of i-technology magazines for developers, software architects, and e-commerce
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context work as a standard way to define the
business semantics in Web services to achieve
interoperability at all layers?

The ebXML framework is the missing
ingredient for Web services. The ebXML
development effort could fail to seize this
collaborative opportunity, and Web serv-
ices vendors could “standardize” on one of
their preferred proprietary solutions.
However, if ebXML does grab this oppor-
tunity, its vision for a global economic
exchange standard will be brightened

indeed. Current Web services are just a
stopgap measure. However, if the ebXML
work can engage Web services initiatives
in a tactical alliance, the broader UN/
CEFACT objective of Web resources as
business entities engaged in collabora-
tions will be realized. Remember, the XML
implementation aspect of ebXML is just
the next generation of EDI. The following
generation (within five years?) will likely
be different from both the current Web
services and ebXML. @
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Web services is the latest trend in dis-
tributed computing. Based on sending
XML messages that are transported over
the HTTP protocol, the initial work has
created a distributed computing model
that is simple, easy, and lightweight. Most
importantly, it works over the Internet.

e Simple Object Access Protocol (SOAP)
has brought interoperability between
disparate systems over the Internet,
providing distributed computing
based on open Web standards. This
complements existing approaches to
interoperability, for example CORBA
or messaging standards.

e Web Services Description Language
(WSDL) provides a framework for des-
cribing Web services based on XML and
XML Schema. WSDL allows different sys-
tems and tools to understand and com-
municate with services provided by other
technologies and organizations.

Two discovery technologies allow Web
services to be discovered on the Internet
or on a network:

* Web Services Inspection Language (WSIL)
allows a server to publish the set of ser-
vices available for a particular domain.

* Universal Description, Discovery, and

Integration (UDDI) allows businesses to
publish information about their business
and the services it offers, and others to
search the directory for businesses and
services. Organizations can also use
UDDI within their enterprise.

Overview

Web Services Motivation
The Web today is fundamentally de-

signed around human-to-machine inter-

actions, with little semantic description.

Now there is a requirement for a Web-

based technology that supports applica-

tion-to-application communication. This
is driven by a number of needs, including:

e The “Portal” model: Many companies
have developed highly customized Web
sites where users can access the majority
of information, content, and function that
they require from a single consolidated
Web page. This model requires Web sites to
communicate with each other.

* The growth of electronic business-to-busi-
ness transactions (B2B): Many standards
exist for B2B, including EDI, RosettaNet,
cXML, and others. These traditionally solve
well-defined, systematic approaches to
B2B. The growth of the Internet has put
pressure on the technology to provide
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lightweight, inexpensive Web-based com-
munications standards for B2B, with spe-
cial focus on dynamic discovery and self-
description of services.

» Enterprise Application Integration (EAI):
Many companies have put in place integra-
tion of applications across a wide variety of
technology. In order to create efficient and
effective channels to market, it is often nec-
essary to connect together systems as
diverse as mainframe systems, customer
relationship systems, databases, accounting
systems, and Web application servers. The
push to e-business has meant that business-
es are exposing their processes and systems
directly to customers over the Web.

Benefits
We believe Web services offers a number

of core benefits that allow application-to-
application communication over the Web or
intranet.

XML and Open Web Standards:
XML and HTTP are important because
they offer:
¢ A technology-neutral approach
* Universal availability
e An appropriate document model for
loosely coupled systems
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¢ Avendor-neutral approach
* Support for existing Web infrastructure
like firewalls.

Services-Oriented Architecture

Web services focuses on describing the
interactions between parties rather than the
provider of the service. In particular this is
important for distributed heterogeneous com-
munications, where the implementations may
vary significantly, but the interface should be
constant.

Description and Discovery

The combination of WSDL and UDDI
allows someone to search and locate a service,
and create a client to that service — without
requiring access to code repositories, common
technologies, or even the same tools as the
service provider. This organizational loose
coupling has been a major driver to the growth
of the Web. For example, many Web sites ben-
efit from links, both to and from their Web
sites, which did not involve any organizational
involvement between the Web site owners.

Messaging and Request-Response Models
Typically, there has been a split in the tech-

nologies between tightly coupled request-

response (RPC) behavior, and loosely coupled

messaging systems. Both SOAP and WSDL
accommodate both models in a single set of
standards, making them suitable for both
client-server and integration (B2B and EAI).
This unifies the programming model for cross-
Internet integration as well as supporting exist-
ing intra-enterprise optimizations.

In this article we present a wider view of
Web services as the basis of a services-oriented
architecture (SOA). In particular, we show how
Web services can be used in the portal, B2B,
and EAI models, and how the notion of
description and discovery can be extended to
provide a rich model for interaction across
multiple technologies.

Building and Using Web Services
The Web services standards only des-
cribe the outside interface of a service.
Those interfaces imply some internal
structure and semantics but the require-
ment to implement a Web service is very
minimal. A number of technologies can be
used — for example, simple Java classes;
Enterprise JavaBeans; scripts such as
VBScript, Python, or JavaScript; or C/C++
programs or objects can all be the imple-
mentation of a Web service. In fact, many
other technologies, such as relational
database stored procedures or legacy

July 2002 55



PSS W ST |

transactions can also implement Web ser-
vices. There are three common models.

Bottom-up Development
An existing application function, such as an

Enterprise JavaBean component or Java class,
is exposed as a Web service. A tool examines
the structure of the component, and generates
the Web services description (WSDL file),
which may be published using WSIL or UDDL
Often the tool will also generate deployment
information, which configures a server to sup-
port and provide that service — to configure the
SOAP support and other protocol enablement,
and to “route” incoming requests to the under-
lying original component. The component
does not need to understand XML, SOAP, or
other formats, as the server transforms the
SOAP request into the invocation mechanism
of the original component.

Tools which support this include the IBM
WebSphere Studio Application Developer, IBM
Web Services Tool Kit, and the Axis Java2-
WSDL. Once the component is deployed, users
can download the published WSDL descrip-
tion and use any WSDL-aware tool to create a
stub or proxy object. That object gives them an
interface in the language they are program-
ming in, such as a Java class or .NET business
object, which can be invoked and will generate
the SOAP message across the network.

Meet-in-the-Middle

In this model, the service definition exists
already. For example, a parcel delivery firm
wishes to implement a Web service that allows
tracking of parcels. There is an existing com-
mon interface, which is published in UDDI as
a tModel. The developer of the Web service
downloads the WSDL from the Internet, and
uses a tool to create a skeleton. The skeleton is
a component that has the structure but no
business logic. The developer then creates the
business logic that accesses the existing parcel
tracking system. The new component calls the
existing business logic, but exposes it with the
common Web service interface. The service is
published in UDDI with the same tModel as
other parcel tracking systems. Existing parcel
tracking clients, written to that tModel, are
able, to invoke the new service.

There is a third model - top-down — which
we will address later. This model is similar to
meet-in-the-middle, except that new business
logic is necessary to implement the service.
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Implementing Web Services in a
Java Environment

Recently, there has been a great deal of
work on Java standards for Web services in the
Java Community Process, creating standards
for using, developing, and deploying Web ser-
vices in the Java and J2EE environments.

3.1 JAX-RPC
The Java API for XML-RPC (JAX-RPC) is a

standard which defines to invoke and interact
with Web services. JAX-RPC allows a user to
access a stub or proxy for the service, or to use
a Call interface that offers more direct access to
the underlying SOAP invocation. JAX-RPC also
defines a standard mapping from WSDL to
Java interfaces, allowing tools to generate stan-
dardized interfaces for accessing Web services;
in addition, the specification defines a stan-
dard mapping from Java interfaces to WSDL
descriptions. At the time of writing, the JAX-
RPC specification was about to become final.
The Apache Axis project is currently building
an implementation of JAX-RPC.

JSR109 - Implementing Enterprise

Web Services
JSR109 is the ongoing standards activity on

how to implement Web services in a J2EE envi-

ronment. Included in the standard are:

¢ How to implement Web services in a J2EE
environment consistent with the J2EE pro-
gramming model

e How to deploy Web services implementa-
tions in a J2EE environment

e How to locate Web services from within a
J2EE environment

* How to use Web services as a client consis-
tent with the J2EE programming model

e How to protect and secure Web services
using J2EE security technology

JSR109 adds Web Services deployment

descriptors to support deployment of Web

services. It builds upon the view of Web servic-

es provided by JAX-RPC and supports the

deployment of JAX-RPC clients and service

implementations. At the time of this writing,

JSR109 was about to enter Public Review.

Other Standards
There are a number of other Java specifica-

tions and open-source contributions available
or being developed. Some of the more signifi-
cant ones for Web services are:

e JWSDL: A simple, extensible API for reading,

writing, and creating WSDL documents,
backed by an open-source implementation.

* JAX-B (XML Binding): Defines how to trans-
late from Java classes to XML schema and
back again.

* JAX-R (XML Registries): Defines an API for
accessing service registries including UDDI
and ebXML Registry and Repository.

* J2ME Web Services Specification: For use of
Web services on pervasive devices; this is just
getting started.

* XML Digital Signature, XML Digital
Encryption, and XML Key Management:
JSRs that are developing Java bindings for
their respective standards in the W3C’s SOAP-
SEC standard.

* UDDI4J: An open-source API used to access
UDDI directories.

So far we've seen how the base Web-ser-
vices standards fit together, and how they
are implemented in a real environment.
Now let’s take a look at how we can use this
technology, both in a B2B environment and
in an EAI environment.

Using Web Services in a B2B
Context

There are a number of initiatives for doing
business-to-business electronic commerce. In
particular, Electronic Data Interchange (EDI)
has been very successful amongst large compa-
nies improving their supply-chain manage-
ment. RosettaNet is another standard that has
had success - especially in the electronic com-
ponent marketplace. However, both of these
initiatives, while successful in their own niches,
have very limited success relative to the evolu-
tion of the Web and broad, cross-industry
acceptance of HTTB XML, etc. The result is that
many companies are looking to leverage Web
standards to build B2B solutions for e-com-
merce and e-business. We see the use of Web
services developing very rapidly in B2B.

Challenges
There are two issues around this area.

e Security and management
* Process and conversation management
One approach to addressing security and
management is the use of a gateway. A gateway
is a control point for external interactions. The
gateway fills a role for B2B similar to what fire-
walls provide for more traditional uses of
HTTP For example, the gateway can provide
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an extra level of security and authorization,
and logging of both incoming and outgoing
service interactions. In addition, a Web servic-
es gateway can provide a layer of indirection
and protocol switching, which adds security
and allows enterprises to use existing protocols
and still provide Internet protocols for external
users. IBM has made available a Web Services
Gateway Preview.

The second issue with using Web services
in a B2B scenario is that currently Web services
are strictly “one-shot” interactions, whereas
typical B2B interactions are ongoing, bi-direc-
tional, long-running, and correlated. However,
there have been some proposals on how to
manage a set of interactions as part of a
process. In particular, XLANG from Microsoft
and the Web Services Flow Language from IBM
both address this issue. It is likely that a com-
mon cross-industry standard will emerge
which will allow standardization of the pro-
cesses between companies using Web services.

Using Web Services in an
EAI Context

A number of vendors and companies
have seen Web services as an approach to
support Enterprise Application Integration.
Many first Web services projects and pilots
have been based on connecting Microsoft
COM systems to Java and CORBA systems:
for example, using J2EE as their application
server and using COM-based Windows tools
to build the clients. SOAP and WSDL allow
them to create simple proxy objects on the
client, which can invoke services running
on the server in an effective manner.

This approach also ties into the work
many organizations began in 2000 and 2001 to
standardize their internal integration on XML
languages. Many companies built integration
on top of industry-standard XML grammars,
and this architecture fits very readily into the
Web services paradigm. SOAP and WSDL sup-
port document-style interaction: in this model,
the SOAP envelope is used to transmit an XML
document that is defined by an existing XML
Schema, allowing SOAP to be used as a mes-
saging format for existing XML languages.

A number of packaged application vendors
have identified this as an approach to open up
their systems to simple lightweight access, and
this is likely to increase the use of Web services
technology as a basis of EAIL

There have traditionally been two very dif-
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ferent approaches to integration. One ap-
proach is generally based on asynchronous
one-way messaging, which is used to integrate
widely divergent systems across large geogra-
phies and different technologies. This ap-
proach is typically based on document inter-
change. The other ap-proach is based on tight-
ly coupled synchronous integration, for exam-
ple using remote procedure calls or CORBA
and its description language (IDL) to call
objects directly. This is typically used in single
locations, with high-bandwidth, highly avail-
able systems, and is typically based on strictly
typed interactions. Both SOAP and WSDL
include both of these concepts: RPC-based
interactions using typed interfaces and docu-
ment-based one-way messaging. This gives
Web services a very powerful approach to sub-
sume and support both approaches.

Challenges
Web services need to meet the existing level

of expectation in EAI technologies. There are a
number of high-quality (and high-cost!) EAI
technologies that offer essential facilities such
as transformation, adaption, process manage-
ment, reliability, high performance, monitor-
ing, and metadata repositories. Web services
offers a different set of benefits: low cost of
entry, open standards based, and truly hetero-
geneous.

Moving Beyond SOAP to a

WSDL-Centric View
WSDL forces a true separation of interface

and implementation. This allows a separation
of the business logic and the infrastructure —
and is probably the most important aspect of
the SOA. In general, application developers
should concentrate on the abstract interface
defined by the inter-
face, and the deploy-
ers and administrator
should concentrate
on the infrastructure.

As stated earlier,
SOAP is the key com-
ponent for building
systems that can inter-
operate across the
Web, but the real bene-
fit of Web services is for
building distributed
systems where the
service implementa-
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tion is unimportant to the user of the service.
What is important are the interface and its
description. This motivates us to move our
attention from SOAP to WSDL, and in particu-
lar to developing our models based on the
interface or PortTjype of a service.

There are a number of approaches and
technologies that are being developed that
take this approach.

Top-down Development
Earlier we described bottom-up and

meet-in-the-middle development. The
other approach is to do fop-down develop-
ment. In this model, the business analyst
builds a UML model or business process. This
is an abstract description of the interaction or
the process. From this the WSDL PortType can
be generated. Outside of Web services, this
model is used very successfully as it tends to
produce systems that closely match the
requirements and the business model. From a
Web services viewpoint it also works well
because it fits the Web services model, and
tooling exists to then create implementation
objects from the WSDL definitions. This sce-
nario describes an approach known as Model-
Driven Architecture.

Business Process Management
Once sets of services are available via SOAP

and described and published, it becomes very
desirable to be able to build new processes
using those services. Typically, programmers in
the past have used programming languages to
code the flows of a process, in which it is very
easy to capture the “success case” — the normal
handling of a particular process. However, often
the fault cases are complex. In particular, if the
individual activities in the process are distrib-
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uted and loosely coupled — for example provid-
ed by another organization across the Web —
then we need to have smart compensation logic
in order to handle the fault cases, because tradi-
tional two-phase commit protocols are not
appropriate in loosely coupled environments.

A different model is to describe the process
using a business process description language.
These “flow” languages capture the relationship
between services and the steps in the business
process. An engine then runs this process, and
if faults occur, the engine takes appropriate
compensation action. Work is ongoing to devel-
op a standard Web services language for
describing business processes, where the pro-
cess is described completely in terms of the in-
terfaces/PortTypes of the individual services,
and the bindings are defined at deployment
time. Building business processes becomes a
matter of composing existing services.

Web Services Invocation Framework
Earlier, we described how WSDL was

inherently extensible, and independent of
implementation type. Adding extensibility
elements to WSDL allows the creation of
descriptions of other service implementa-
tions than SOAP. Typically, Web services
are implemented using existing applica-
tion components — such as Java classes,
Enterprise JavaBeans, or COM objects.
These components are also sometimes
wrappers onto legacy systems, such as
mainframe transaction systems. We can
capture the dependence relationship be-
tween these by extending WSDL to
describe the existing component models,
the exposed SOAP-available service, and
the underlying component. In effect, we
are adding the description capability of

the SOA to the existing component model.

WSDL is not just a description layer — it
has a real implementation in tools that can
use WSDL descriptions to generate stubs
that can access the services. So if we add
descriptions of non-SOAP systems, we are
in danger of losing that benefit. The Web
Services Invocation Framework (WSIF)
addresses that. Effectively, it is a pluggable
framework, that allows providers to be
plugged in. A provider is code that supports
a WSDL extension and allows invocation of
the service through that particular imple-
mentation.

This means that the client code is independ-
ent of the implementation. WSIF also allows
late binding, where an existing client can use a
new implementation at runtime — even over a
new protocol or transport. WSIF also allows the
infrastructure and runtime to choose the best
implementation on the basis of quality-of-ser-
vice characteristics or business policy.

Provisioning

Provisioning is the ability to host services
and charge clients for their use. For the Web
services vision to become real, it will be neces-
sary to be able to sell services and to identify
who is using them, and how often. Provisioning
is not based on the underlying SOAP message,
but instead on understanding the range of ser-
vices and how they fit to contracts. In order for a
service to be provisioned, there must be a con-
tract with a given identified user or organiza-
tion, and then each use of the service must
checkif there is an applicable contract and then
be metered. From the metering, a rating engine
can identify the cost under the right contract
and generate an invoice for the usage.

The Web Service Hosting Toolkit (WSHT) is
a toolkit that offers the
ability to provision ser-
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DEVELOPER’S I

ourna

mented and deployed.

Conclusion

In this article we
have seen a progres-
sion, from the base
Web services standards
bringing point-to-
point interoperability
using XML and HTTR,
all the way to dynamic

invocation and composition of services using

higher order description languages. Our vision

is of an SOA that:

* Encompasses both messaging and RPC
approaches

e Supports discovery and description of
services

¢ Enables both business-to-business com-
munications and enterprise application
integration

¢ Allows composition of services into busi-
ness processes

e Enables the metering, monitoring, and
contracting of services

In our vision of Web services, there is a clear
distinction between the business logic process
and interfaces and the underlying infrastruc-
ture that provides them, through meta-data
and XML descriptions such as WSDL and
process descriptions.

We recognize that there is still along way to
go in the Web services technology for the
greater marketplace — in particular, there are re-
quirements to address and standardize:

* Composition and choreography

* Complex end-to-end security models
¢ Support for reliability

* Business transaction models

A framework for business trust

These efforts are underway, but that
shouldn’t stop the technology from being
used today. The production environments
exist to allow Web services to be deployed,
described, published, and accessed today.
Early implementations exist that show
how Web services can be exposed to part-
ners, composed, and provisioned. Finally
there is a vision and a roadmap that is
shared by a number of vendors that are
delivering on a new service-oriented mod-
el of computing.
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Collaxa Announces Availability
of Web Service Orchestration Server 1.0
(Redwood Shores, CA) — Collaxa, Inc., has announced
that its Web Service Orchestration
Server (WSOS) 1.0 for the BEA WebLogic application
server is now available for public download
BER | 5t www.collaxa.com/developer.jsp. WSOS
1.0 for Oracle9/ Application Server and Database is
available for private download. Collaxa’s WSOS is the
first JavaServer Page (JSP)-like abstraction for orches-
trating Java Message Service (JMS) and XML Web
services, enabling mainstream Java developers to
solve complex business-process integration problems
using emerging standards. Over 150 developers have
successfully evaluated the solution through the compa-
ny’s preview program since it was unveiled at BEA's
eWorld.
www.collaxa.com, www.bea.com

Zhea

Altova Announces Enhancements
in XML Spy 4.4 Suite

(Beverly, MA) — Altova, Inc., has announced the

release of its XML Spy 4.4 Suite, a compre-

hensive product line of tools for advanced
XML application development, consisting of the XML
Spy 4.4 Integrated Development Environment (IDE), the
XML Spy 4.4 XSLT Designer, and the XML Spy 4.4
Document Editor. XML Spy 4.4 Suite is available as a

free upgrade to current XML Spy 4.x Suite customers.
A key new feature is DocBook Editing Support.

DocBook is a widely
adoptEd oo -
model for describing

books, articles, and other prose documents such as
technical documentation.

www.xmlspy.com

LogiXML Expands Products
to Microsoft .NET Platform

(McLean, VA) — LogiXML, Inc., the creator and design-

er of the XML-based modeling language, LogiXML, has
announced that the LogiXML modeling
language is now available on the
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Microsoft .NET platform. LogiXML added this new
enhancement to its product suite to enable customers
to use and interact with Web services. Microsoft’s .NET
platform allows XML-based Web services to communi-
cate and share data over the Internet, regardless of
operating system, device, or programming language. By
moving LogiXML to the .NET platform, the company
provides developers with easy access to

many .NET features for using XML-

based Web services. O |
--l-n.—-."'l J.
T

www.logixml.com
ScreamingMedia Launches New Version
of Web Services Infrastructure
(New York) — ScreamingMedia, Inc., a provider of
“T=i - {11 information, technology and tools for
the enterprise, has announced the launch of the latest
version of its Web services infrastructure, which will
enable the delivery of more flexible, dynamic, and mod-
ular content and applications to portals.
ScreamingMedia also announced it is joining the
OASIS Web Services for Remote Portals (WSRP)
Technical Committee, a group of portal industry leaders
charged with creating a standard that allows for the

Portana Dynamic Web Site enables banks and credit
unions with modest technical resources to enhance
relationships with their account holders online. An
option exists to incorporate other FundsXpress services,
including Internet banking, cash management, lending,
and account aggregation.

www.fundsxpress.com, www.epicentric.com.

Plug and Play of content and
applications from disparate T
sources into portals and other b i
intermediary Web applications.

www.screamingmedia.com

FundsXpress, Epicentric Announce
Deployment of 350 Financial Portals
(San Francisco) — Epicentric, a provider of business
E portal solutions, has announced that
FundsXpress Financial Network, Inc., is deliver-
ing 350 Epicentric-powered e-banking portals to the
financial services small- and mid-size mar-
kets through its Portana Dynamic Web Site
offering.

The Portana Dynamic Web Site is a hosted solution
that delivers highly customized portals to financial insti-
tutions and their account holders in as little as seven
days. Targeted at financial institutions of all sizes, the
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Versant’s New Release
Enhances Support for J2EE

(Freemont, CA) — Versant Corporation, a provider of

middleware infrastructure technology, has

announced the commercial availability of
Versant endin 2.3. Versant's latest release enhances
support for Java 2 Enterprise Edition (J2EE) stan-
dards, making it easier for customers to develop and
deploy J2EE applications using Versant enJin with
any J2EE-compliant application server.

endin is focused on the growing segment of the
J2EE applications market that uses complex object
models to address business needs. Using enJin with
J2EE-compliant application servers makes it feasible
to implement sophisticated business logic supported
by a rich domain model without the time-consuming

task of object-to-relational mapping.
www.versant.com

Microsoft’s “TrustBridge” to Enable
Businesses to Share User Identities
(Redmond, WA) — Taking the next step toward a
=== more connected and secure Web ser-
vices environment, Microsoft Corp. has announced a
new Windows technology, codenamed “TrustBridge,”
that will enable businesses to share user identity
information between applications and organizations.
“TrustBridge” technology will allow different organi-
zations using the
Windows operating
system to exchange
user identities and
interoperate using
industry-standard XML Web services protocols
including Kerberos and WS-Security. Microsoft also
delivered a product roadmap, the Microsoft
Federated Security and Identity Roadmap, for feder-
ated security and identity management across the
Microsoft product line.
www.microsoft.com

WSJNews

Sun Unveils Sun ONE Portal Server 6
(Santa Clara, CA) — Sun Microsystems, Inc., a
solutions provider, introduced its Sun ONE Portal
~ Server 6, the industry's first portal
"-.}I_ server solution to include fully inte-
grated, secure identity-management capabilities to
streamline the security and management of enter-
prise portals with a
single management
console. The compa-
ny also unveiled its .
product roadmap to
support several J2EE .

application servers: BEA WebLogic, IBM Websphere,
and Sun ONE.
The new Sun ONE Portal Server provides fully

integrated, secure identity management capabilities;

Web single sign-on; policy and access control; ser-
vice provisioning; and unified user management —
via the embedded Sun ONE Identity Server.
www.sun.com
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Quintessence and Gape Clear Partner
to Migrate Oracle Applications
(Berkshire, UK) — Quintessence Systems and
Cape Clear
e, T Software have
announced they will work together to enable
" . customers to migrate
Ea CAPECLEAR | existing Oracle applications
and connect them to Web services both inside the
corporate network and across the Internet.
Customers can use Quintessence’s in2j tool to auto-
matically migrate their Oracle legacy code into

Quintessence Systems

[Ad L Ne firncii

Java. Once in Java, Cape Clear's CapeConnect
platform can be used to expose the migrated Java
code as Web services.

www.in2j.com, www.capeclear.com
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The next critical step

ne of the greatest challenges faced

by Web services developers is the
fact that the term “Web services” isn't well
understood outside the developer com-
munity. We've all experienced requests
from product managers, customers, or
salespeople who had no idea that con-
necting two disparate systems takes more
than a fewlines of code. The situation will
only get worse with the increased com-
plexity of business-process, transaction,
and workflow management.

The use of workflow standards to inte-
grate Web services into a comprehensive,
enterprise-wide system is the logical
innovation that follows Web services. The
challenge is that process management
standards must catch up to Web services.
The primary impediment is the lack of accepted standards distributed
and adapted across the developer community. Just as standards became
the foundation for the rise of Web services, they will serve the same func-
tion for workflow.

The good news is that the number of serious contenders is limited to
three: WSFL, XLANG, and BPML, each with at least one advantage over its
rivals. WSFL offers power, XLANG offers simplicity, and BPML offers back-
ing from some strong industry players. Let’s take a closer look at each:

* WSFL (Web Services Flow Language): An XML-based language
that uses directed-graph modeling to define and execute business
processes while defining a public interface so business processes
can advertise themselves as Web services. Designed by IBM to be
part of the Web services technology framework, WSFL comple-
ments existing Web services specifications.

e XLANG: A fundamental piece of Microsoft’s BizTalk server,
XLANG is a specification for describing message exchange behav-
ior that allows for automation and tracking of processes exposed
as Web services. XLANG is considerably simpler than WSFL, and
questions exist about whether it has the technical completeness
to handle 100% of workflow use cases. Wholly owned by
Microsoft, XLANG is not sanctioned by any standards body.

* BPML (Business Process Modeling Language): Another player in
the process-management landscape, BPML was submitted in
March 2001 by the Business Process Management Initiative,
whose heavyweight industry membership includes BEA, Bow-
street, HP WebGain, Sun Microsystems, and interestingly, IBM.

Chris Weaver

Chris Weaver is VP of technology
for Paros Software, Inc. He has
created industry-leading software
products in the collaborative com-
merce market for Polycom and
VIEL and as a consultant for
clients around the world. His
research inferest af Paros
Software is real-time business
process collaboration as applied to
Web services software.
CHRIS@PAROSSOFTWARE.COM
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The next critical step in the adoption of process management is
the establishment of a unified standard that combines the best of
these three solutions. IBM submitted the WSFL 1.0 specification to
the WS-I for review. After extending the spec, the WS-I returned it
to IBM, where it remains while Microsoft and IBM discuss the rec-
onciliation of WSFL and XLANG. One potential for unification may
be the OASIS work on Business Transaction Protocol (BTP). BTP is
intended to be the underlying protocol offering transactional sup-
port for the application layer or for a business process manage-
ment system.

While we wait for the needed integration and standardization,
other important steps have been taken that are speeding the diffu-
sion of these process management specifications. In March
SilverStream announced the release of its eXtend Composer XML
integration server (version 3.5) as the first software to implement
WSFL for process management. Siebel Systems, Inc., will follow this
summer with its Universal Application Network, which will let users
model business processes as reusable objects that plug into any
enterprise application integration system. Other companies are cer-
tain to quickly follow suit with support for WSFL, clearly indicating
the industry’s decision to adopt IBM’s WSFL specification.

The end result is not as simple as the adoption of WSFL. The sheer
power of WSFL adds a layer of complexity that makes it more difficult to
grasp and use proficiently, putting mastery beyond the reach of the
majority of VB programmers and necessitating the use of powerful tools.
The relative simplicity of XLANG is an advantage in this regard, but this
specification is simply not powerful enough to drive the varied demands
of process management.

In the meantime, companies are adopting WSFL. With IBM in active
talks with Microsoft, it’s likely that their respective specifications will be
melded to create a solution resembing WSFL. Choosing this specifica-
tion now guarantees standards-based process management in the
future without having to revisit the implementation.

The payoff for the unification of process management stan-
dards is the power to represent business processes as a workflow
connecting applications within the enterprise streamlining their
business processes, making daily operations dramatically more
automated and efficient, and allowing the monitoring of previ-
ously unmonitorable processes. Of course, let’s not forget the
ultimate promise of Web services — better collaboration between
business units. This is the next big opportunity, but it can’t hap-
pen until we have one industry-supported standard. Thankfully,
we’re well on the way toward integration and standardization of
these process management solutions. @

www.wsj2.com

Mongoose
Technology

www.portalstudio.com

www.wsj2.com
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SilverStream

www.silverstream.com
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