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One of the most frustrating things I’ve ever
encountered in my life is trying to loosen a

nut using a socket from the wrong measurement system. You know, I’ve got a
metric nut, but an English socket set. So I find a socket that’s close, but it’s
loose, and inevitably I end up stripping the nut, bruising my knuckles, and
generally using language I don’t care to repeat. To paraphrase an old saw – the
only thing worse than no standard is two standards.

Web services often feels equally bruising, to my brain, if not to my knuckles
(although I tend to bruise them hitting something in frustration too). Whoever
said, “The wonderful thing about standards is there are so many of them” was
certainly familiar with Web services.

In this issue we focus on standards and interoperability. Although I rant and
rave, things are better now than they were initially. Most SOAP implementa-
tions will now work with one another, and the WS-I has released the first ver-
sion of the Basic Profile, which will assist everyone. I remember one of our ear-
liest proposals concerned workarounds to make different Web services imple-
mentations actually work together. We’ve come a long way.

But that doesn’t mean we’re out of the woods by any means. As usual, there
is a problem. Or rather, there are multiple problems. Most of them involve standards. The first
problem is that there are too many standards bodies. Between the W3C and OASIS, it’s a cinch
you can make your marketing point by proposing some standard and seeing which place it
sticks. Then the poor WS-I gets to figure out how to make it work with all the other various over-
lapping standards. It doesn’t help that some of these bodies will actually accept multiple stan-
dards for the same thing – it’s bad enough the two bodies have a competition going, but to have
one body running multiple standards for the same idea is really dumb. 

Fortunately for the most part the basics are now working. But the battle around the next set
of standards – security, business process, and management – is still sizzling. It looks like the busi-
ness process specification is solidifying under BPEL4WS, but the various orchestration and cho-
reography specifications and their subspecifications are still up in the air. Security is stuck with
the split personality of SAML and WS-Security, and management is a mess.

What we need at this point is a grass-roots movement to limit the number of standards and
focus adoption on a single standard – effectively short-circuiting the whole argument. This would
allow us, the consumers, to effectively accelerate the development of Web services by starving out
unworthy standards. Much like a consortium uses its buying power to arrange better pricing.

So, I hereby propose the establishment of the WSSSC – the Web Services Standards Selection
Committee. The WSSSC will not propose new standards – we’ll leave that to OASIS and W3C. Nor
will we try to make them work together; we’ll leave that to the WS-I. Our sole purpose will be to
sort standards into meaningful categories, and to pick the one that we think best suits the needs
of the industry. Once we make a selection, we’ll be bound to use only that standard. 

Of course, we’ll need offices, computers, and such. Send your contributions, starting at
$10,000 addressed to me, care of the magazine office. Once we reach $1 million, I will get every-
thing rolling... 

But seriously, we do need to pressure the industry to stop the insanity. Too many bodies, too
many standards. Options are good, to a point, but the automobile only really got started when
Henry Ford said “You can have any color you like, as long as it’s black.” Time for a little black paint
in the Web services soul. Oh, and any contributions I do receive will be used for a new socket set
with both English and metric. 
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U
DDI (Universal Description, Dis-

covery and Integration) is a reg-

istry for Web services. It provides

a mechanism to advertise and discover

Web services. Although you don’t need to

use UDDI to implement a Web services

solution, you’ll find that a UDDI registry

greatly simplifies the management and

administration of your services, particu-

larly once they have reached a certain

critical mass. 

Once you’ve developed more than a
few services, and once you start giving
access to those services to more than a
few controlled individuals, management
starts to get more challenging. Potential
service consumers need a way to search
for available services, to determine which
services might be applicable to their proj-
ects, and to find metadata about those
services. In particular, a service consumer

must find the WSDL (Web Services
Description Language) files that define a
service. UDDI was designed to support
these requirements. 

A business may set up multiple UDDI
registries in-house to support intranet
and extranet operations, and a business

may use UDDI registries set up by its cus-
tomers and business partners. The UDDI
Business Registry (UBR) is a free, public
registry operated by IBM, Microsoft, SAP,
and NTT, although few businesses feel
comfortable advertising their business
services in such an insecure public
forum.

One key difference between a UDDI
registry and other registries and directo-

ries is that UDDI provides a mechanism
to categorize businesses and services
using taxonomies. For example, service
providers can use a taxonomy to indicate
that a service implements a specific
domain standard, or that it provides serv-
ices to a specific geographic area. These

w w w . w s j 2 . c o m6 October 2003
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of your services”
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taxonomies make it easier for consumers
to find services that match their specific
requirements.

Now, of course, in order for consumers
to find a service, the service provider
must first properly register the service.
There are many different ways to register
a service, so it’s important to define regis-
tration conventions so that consumers
know what to search for. 

In July 2003, the standards group that
manages the UDDI specification (the
OASIS UDDI-Spec Technical Committee)
published a Technical Note called “Using
WSDL in a UDDI Registry, Version 2.0.”
This Technical Note defines conventions
for registering a Web service based on
information in the service’s WSDL defini-
tion. (This Technical Note supercedes the
previous UDDI Best Practices document,
“Using WSDL in a UDDI Registry, Version
1.08.”) 

The UDDI Data Model
A UDDI registry manages information

about service types and service imple-
mentations. Going back to basic object-

oriented concepts, a type is the definition
of a thing, and an implementation is an
instance of a thing. A service-type regis-
tration, called a technical model (tModel),
represents a technical specification or
some other metadata. For example, a
tModel could represent a WSDL docu-
ment that defines a Web service. 

A service implementation registration
represents a service offered by a specific
service provider. It specifies information
about the business entity that offers the
service (businessEntity), describes the
service (businessService), and captures
the binding information (bindingTem-
plate) required to use the service. The
binding Template captures the service
endpoint address, and associates the
service with the tModels that represent its
technical specifications. Figure 1 shows
the UDDI data model that captures these
registrations. 

UDDI also uses tModels to represent
taxonomies. Service providers categorize
UDDI registrations using a construct
called a keyedReference. A keyedRef-
erence allows you to assign property val-
ues to a UDDI entity using a name/value
pair. The “name” is the tModelKey of the
taxonomy tModel. The “value” is the
descriptive information supplied for this
categorization. You may define a limited

set of valid values (a Value Set) for a tax-
onomy. For example, you could define a
taxonomy to represent the deployment
status of a service, and define a Value Set
with values of “development”, “test”, and
“production”. To indicate that a service is
in production, you would add a keyed-
Reference to the businessService entity
that represents the service. The keyed-
Reference would specify the tModelKey
for the deployment status tModel taxono-
my, and a value of “production”. It would
look something like this:

<keyedReference

tModelKey="uuid:2e444afb-33e5-

3a7b-81b7-1cb8a373f457"

keyName="deployment status" 

keyValue="production"/>

You’ll notice that the keyedReference
includes three attributes: tModelKey, key-
Name, and keyValue. The tModelKey and
keyValue attributes are required. The key-
Name attribute is optional and insignifi-
cant. The keyName attribute allows you to
assign a human-readable name to the
keyedReference attribute, but you cannot
search the registry using this name. 

The WSDL Data Model
A WSDL file describes a Web service. A

FIGURE 1 The UDDI data model
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WSDL file describes what functionality a
Web service offers, how it communicates,
and where to find it. Figure 2 shows the
WSDL data model, and shows the relation-
ship of the various definition elements.

The what part of a WSDL document (a
portType) defines the abstract interface
of a Web service. A portType is a reusable
definition component. Multiple providers
can offer Web services that implement the
same portType. A portType specifies what
operations the abstract service supports,
and it specifies the input and output mes-
sages associated with each operation.
Each message is defined in a separate
message definition, which in turn refer-
ences element or type definitions in the
types section. 

The how part of a WSDL document (a
binding) maps a portType to a concrete set
of formats and protocols. A binding indi-
cates how the input and output messages
defined in the referenced portType should
be packaged into a message, and it speci-
fies what communication protocols can be
used to convey the messages. As with

8 October 2003

FIGURE 2 The WSDL data model
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portTypes, a WSDL binding is a reusable
definition component. Multiple service
providers can support the same WSDL
binding. A service can also implement
multiple bindings of the same portType,
thereby supporting multiple protocols.

The where part of a WSDL document
(a service) describes a specific Web ser-
vice implementation. A Web service
implementation contains one or more
ports. A port implements the referenced
binding and specifies the endpoint of
that Web service binding. A business
might offer multiple endpoints to a par-
ticular service, each implementing a dif-
ferent binding.

Mapping WSDL to UDDI
The “Using WSDL in a UDDI Registry”

Technical Note defines a mapping model
between WSDL and UDDI that supports
the reusability characteristics of the
WSDL data model. 

Figure 3 shows a Web service descrip-
tion that consists of three different WSDL
files for the portType, binding, and ser-FIGURE 3 Mapping WSDL to UDDI
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vice definitions. The service definition
imports the binding definition, and the
binding definition imports the portType
definition. By breaking the descriptions
into multiple files, the portType and bind-
ing definitions support reusability.

This is the approach people should take
when defining corporate standards or
industry-specific domain standards. A stan-
dards group should define the abstract
service portTypes and bindings, but 
it should not define specific service imple-
mentations. A service provider that imple-
ments a standard service description
should not redefine the standard defini-
tions. It should import the standard 
definitions.

The WSDL-to-UDDI mapping model is
designed to help users find services that
implement standard definitions. It also
helps users find services that support a spe-
cific set of protocols, such as SOAP over
HTTP. The Technical Note defines a new set
of canonical tModels to help capture the
necessary information. These tModels in-
clude categorization systems to capture the
WSDL element type (portType, binding, or
service) and the element’s fully qualified
name (its local name and namespace
name), along with the protocols supported
by a WSDL binding. 

The mapping model works as follows:
• Register each WSDL portType as a

tModel. Give the tModel the same name
as the portType local name. Capture the
URL of the WSDL file in the tModel
overviewURL. Use keyedReferences to
indicate that the tModel represents a
WSDL portType and to capture the name-
space. 

• Register each WSDL binding as a tModel.
Give the tModel the same name as the
binding local name. Capture the URL of
the WSDL file in the tModel overviewURL.
Use keyedReferences to indicate that the
tModel represents a WSDL binding, to

capture the namespace, to reference the
tModel that describes the portType for
this binding, and to indicate protocols
supported by this binding.

• Register each WSDL service as a business-
Service. Give the businessService a hu-

man-readable name. Use keyedReferen-
ces to indicate that this service is de-
scribed by WSDL and to capture the
WSDL service local and namespace
names.

• Register each WSDL service port as a
bindingTemplate. Capture the port end-
point address in the bindingTemplate
accessPoint. Using the tModelInstance-
Details structure, associate the service
with all the tModels that describe the
service. At a minimum, the binding-
Template should point to the tModels
that represent the WSDL portType and
WSDL binding definitions. Capture the
port’s local name in the InstanceParms
field of the WSDL binding link.

Conclusion
The new mapping gives users some power-

ful options when searching for services. It per-
mits users to perform the following types of
queries:
• Find specifications by namespace name
• Find specifications by WSDL portType or

binding name
• Find all bindings for a portType
• Find all SOAP bindings for a portType
• Find implementations by namespace

name
• Find all implementations of a WSDL

portType
• Find all SOAP implementations of a

WSDL portType
• Find all implementations of a WSDL

binding

As your investment in Web services
grows, you’ll no doubt find these capabili-
ties valuable. 
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The most recent version of UDDI, V3,
continues this trend by making UDDI more
usable as a common service registry inside
an extended enterprise and between part-
ners. Thus this technology, originally de-
signed for publishing and discovering Web
services, can today be leveraged by enter-
prises to provide a complete solution for
managing access to Web services includ-
ing subscription control and endpoint
indirection. 

Is UDDI Only for 
the Public Internet?

Along with SOAP and WSDL, UDDI is
considered one of the three “pillars” of
Web services technologies. Unfortu-
nately, it is probably the least under-
stood, at least initially. At the root of the
various misconceptions about UDDI is
the schizophrenic nature of the specifi-
cation. The UDDI idea initially (and to
this day) encompasses two very distinct
concepts. The first one is the concept of
a universal, online business registry, the

Universal Business Registry (UBR),
maintained and operated by a set of
impartial operators along the lines of the
DNS infrastructure. It is hoped that this
UBR will act as some form of universal,
multilayered “phone book” for register-
ing businesses and the services they pro-
vide across the world, (for good or bad,
this “universality” is baked into the
UDDI name). This is the concept most
people know about, and the one that is
the most discussed, at least by the vari-
ous UDDI naysayers. It is also perhaps the
one least relevant to business, and just one
incarnation of the more important concept
behind UDDI: that of a generic services reg-
istry based on a set of open, standards-
based, data structures and a set of SOAP-
based APIs to programmatically register,
organize, and find services and their
descriptions.

Where UDDI is seeing its greatest adop-
tion and showing greatest value is inside the
enterprise. There, with some minor enhance-
ments, it can bring security and flexibility to

the process of publishing, discovering, and
subscribing to internal services. The alterna-
tive is a disorganized soup of services that are
published by local teams without any central
organization, security, or management. With
UDDI V3, the necessary functionality now
exists for UDDI to take its place as core enter-
prise integration infrastructure.

UDDI Basics
When UDDI was first released, the

concept of registries was by no means
new. Corporate IT departments had been
using naming and directory services for
some time and several vendors had com-
mercial registries on the market. The dif-
ference was that UDDI proposed an open
collaborative effort to produce a stan-
dards-based registry that was not con-
trolled by any vendor. Requirements for a
registry are well understood: a data
model for the metadata and a set of
CRUD operations on these structures.
The data model has to enforce ownership
and containment requirements; a logical,
consistent referencing system for the
containment relationships; and a classi-
fication taxonomy to simplify searching.
The CRUD API has to enforce security or
authentication for operations that
change data, and provide a query lan-
guage for searching and retrieving data.
The requirements that went into design-
ing UDDI are no different.

UDDI has been described in detail in
many articles and books but it would be
helpful for us as a baseline to go over its
structures and API. The UDDI data model
has four main ele-
ments: businessEntity,
b u s i n e s s S e r v i c e ,
bindingTemplate, and
tModel. Use of the
word “business” in
two of the elements
is unfortunate, but it
should not be a de-
terrent since the pat-
tern of registering and
querying entities and
the services they pr-

UDDI

Written by Toufic Boubez

U
DDI has been around for almost three years now. It has gone from an initial pro-

posal by three companies (Ariba, IBM, and Microsoft), to a consortium effort

(www.uddi.org) with a community of hundreds, and finally into the hands of the

OASIS standards body. Along the way, the original specification has gone through two addi-

tional revisions. Perhaps more important, with each new revision the business value of

UDDI has shifted from being a registry of public services to a central fixture in private EAI

and partner-integration efforts. 
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ovide is useful, regardless of the name of the
elements. Actually, with the proper XML
transformations, the UDDI data model can
be reused for a variety of purposes by
changing the names of the elements. 

The containment model is very simple:
business entities can contain a set of busi-
ness services; business services have bind-
ing templates that provide implementation
details for the various implementation fla-
vors of the business service (e.g., Web
browser–based or e-mail– based imple-
mentation of the same basic service); and
finally tModels provide the reference or
namespace mechanism used in the
description of how to access these services. 

The tModel concept is extremely
important in understanding UDDI. You
can think of it as a set of technical signa-
tures that are assigned to services to
facilitate searching and categorization. A
set of tModels has already been estab-
lished to represent some of the more
important technical concepts such as
HTTP or SOAP. As an example of how they
are used, consider a service that is acces-
sible through SOAP over SMTP: it would
be labeled, among other tModels, with
the SOAP and SMTP tModels. When
searching for a particular service to
access through SOAP over SMTP, the
search can be restricted to entries
labeled with those two tModels.

Another important use of the tModel is
as a namespace. An industry group, for
example, can create their own tModels to
designate business processes and services
that are provided by their members; in this
case, searches can be restricted to services

within that namespace by using the appro-
priate tModel as a qualifier.

The UDDI API has two subsets: an
authenticated Publishers’ API to save,
update, delete, and manage entries with
security token management; and an open
Inquiry API to find entries and get detailed
content from them. In addition to the data
model and the API, the UDDI specification
allows the use of taxonomies for organiz-
ing the entries space and searching
through it. Three taxonomies, for busi-
nesses, products and services, and geo-
graphic location, were originally specified.

UDDI V2: Becoming 
Enterprise Friendly 

The UDDI v2 specification provided some
additional flexibility in the UDDI usage
model, mainly in providing the capability to
add third-party taxonomies to the three that
were already part of the specification. This
provides enormous flexibility for organiza-
tions, whether private companies or consor-
tia, for example, to define their own tax-
onomies and overlay them over other tax-
onomies. Another important concept intro-
duced in v2 is that of business relationships
through so-called publisher assertions. This
allowed businesses (or organizations) to
indicate that they are related through a part-
nership or other affiliation. Along with the
additions to the data model, V2 introduced
some changes to the API to handle the new
data structures and relationships.

UDDI V3: Built for the
Enterprise

The original UDDI specification was

mainly concerned with enabling a set
of central universal registries and some
of the constraints reflect these con-
cerns. For example, the original specifi-
cation required operators to issue
unique identifiers for every registry
entry. These identifiers took the form of
UUIDs, and could only be generated by
the operators, in order to avoid clashes
and inconsistencies in the identifier
namespace. This is a perfectly accept-
able restriction in the case of one uni-
versal registry, but becomes unwork-

able when several independent registries
need to share information as is common
inside the extended enterprise. 

An example enterprise scenario facili-
tated by UDDI V3 but not its predeces-
sors occurs when Web services are being
developed internally and published to a
test registry. Once these services become
operational, they have to be migrated to
one or more operational registries, whether
internal or external. Once propagated,
the integrity of these registry entries
needs to be ensured against tampering,
since the single UBR, with its trusted
operators, is not being used. This sce-
nario touches on several important
requirements that were taken into
account for V3, namely the ability to
share entries between registries, while
maintaining the referential integrity of
the assigned keys; and the ability to sign
and certify registry entries. 

The V3 specification provides many
new features, but the significant ones are
geared towards making UDDI registries
into more of an enterprise-class IT infra-
structure by addressing some of the
issues above. These improvements can
be grouped under three main categories:

General extensions:
• Publisher-assigned keys: In versions 1

and 2, the role of assigning unique keys
for every entry in UDDI fell to the reg-
istry operators. While essential for the
integrity of the registry, this constraint
made copying entire entities from one
registry to another, while maintaining
the unique key, impossible. V3 does

Sean Rhody is the editor-in-chief of Web Services
Journal. He is a respected industry expert and a con-
sltant with a leading Internet service company. 

“An example enterprise scenario 
facilitated by UDDI V3 but not its 
predecessors occurs when Web 
services are being developed internally
and published to a test registry”
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away with that constraint, in order to
support multi-registry environments.
Using the Publishers’ API, publishers
can propose their own keys while pub-
lishing entries to new registries. This is
called entity promotion from one local
UDDI registry to another, and depend-
ing on its policies, a registry might not
accept the suggested keys. Of course
this creates its own complexities in
terms of referential integrity of the
keys. That’s why three new and impor-
tant concepts were introduced: support
for root and affiliate registries; support
for human-friendly URI-based keys;
and support for digitally signed entries.

• Federation of registries: In order to
support inter-registry data sharing
while avoiding key collision, V3 now
supports the concept of federated
UDDI nodes, with a root registry and a
set of affiliate registries. Publisher
assigned keys are now scoped only
within a hierarchy of UDDI nodes.
Data from within the hierarchy can be
freely moved around while conserving
the uniqueness quality of the keys.

• Human-friendly, URI-based keys: in
order to facilitate inter-registry data
copying, the restriction for generating
unique identifiers (UUIDs) for entries
was relaxed, and a new format of iden-
tifiers was introduced, similar to the
DNS format.

• Support for digital signatures:
Although the Publishers’ API (allowing
the creation, deletion, and editing of
entries) has been authenticated since
V1, entries can be misrepresented by
third parties, or errors introduced by
copying them to other registries now
that entries can be moved about within
a set of federated registries. V3 allows
entries to be signed digitally, for an
enhanced level of security and integri-
ty. Digitally signing an entry allows
users who receive the entry to be cer-
tain of its origin, and that it hasn’t been
tampered with.

• Support for policies: V3 registries now
support policies that outline authori-
zation models, audit policies, and con-
fidentiality policies, among others.

Information model extensions
• Improved WSDL support: Until V3, a

WSDL document had no special status in
describing a service. Through the intro-
duction of the useType attribute to the
accessPoint element, WSDL documents
can now be queried and retrieved directly.

• Added categorization capability for
the bindingTemplate element: Im-
plementation details can now be searched
using the same taxonomies used for busi-
nesses and services.

Extended discovery
• Support for complex queries to be con-

solidated into single queries through
the use of nested queries

• New and extensible find_qualifiers
with extended wildcard support

• Management of large results sets

So What’s Still Missing? 
Taking all these improvements into

consideration, the UDDI V3 specification
provides an infrastructure that, in keep-
ing with the spirit of UDDI, provides a
flexible and extensible framework for
Web services without actually specifying
the detailed scenarios. However, two
important issues have not been ad-
dressed by the specification. Consider
the scenario where an organization is
using a private UDDI registry to provide
internal services for its IT department,
and to provide a registry of interfaces for
trusted business partners for the purpos-
es of integration. This is probably the
most common use of UDDI today and for
the foreseeable future. For security and
functionality, such usage would have to
be through a proxied UDDI registry and
would impose two additional require-
ments on any UDDI implementation.

• Access control on the Inquiry API: In
keeping with the original intent of a
“universal” registry, the current Inquiry

API is completely open, and only the
Publishers’ API is authenticated. In the
scenario above, the organization will
require an authenticated Inquiry API to
control access to its registry, whether
the requests are coming from inside or
outside the firewall. This is a relatively
simple requirement that can be added
to the existing specification by adding
an access control layer to the imple-
mentation.

• Customization of the query returns to
the requester: Even an access con-
trolled UDDI registry is not completely
functional in the scenario above.
Typically, different departments will
have access to different services. And
even when they have access to the same
services, they might have different end-
points or they might expose different
interfaces. This is even truer in the case
of external partners. In these cases,
providing some access control to the
UDDI registry is only the first, and sim-
plest, step in proxying it in terms of
security. What is required is a mecha-
nism to present different results to the
same query based on the requester. For
example, as a result of the same binding
detail query, platinum-level partners
will get a WSDL that exposes a richer
interface on a particular service than
gold level partners, and might even
expose a different endpoint.

While these capabilities may seem
minor they represent the bedrock of creat-
ing a secure and flexible Web services
infrastructure. Without these capabilities
there is no way of controlling and person-
alizing access to the various services pub-
lished on the UDDI v3 registry, an impor-
tant aspect of current and future Web serv-
ices usage. The good news, however, is that
when combined with a Web services secu-
rity and personalization technology capa-
ble of proxying both WSDL and UDDI,
UDDI v3 can be employed by enterprises
to manage the entire service publishing
and subscription lifecycle at the center of
service oriented integration.

Sean Rhody is the editor-in-chief of Web Services
Journal. He is a respected industry expert and a con-
sltant with a leading Internet service company. 
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The OASIS Web Services Distributed
Management Technical Committee (WSDM
TC) was chartered in March 2003 to recom-
mend standards to address a problem that
has been developing for many years. But
with the widespread emergence of Web
services and service-oriented architecture
implementations in mainstream enterprise
IT environments, the distributed systems
management problem can no longer be
ignored. The WSDM TC is focusing on two

distinct tasks as it attempts to solve some
pressing distributed system management
problems.

The first activity area, called Manage-
ment Using Web Services (MUWS) address-
es the use of Web services technologies as
the foundation of a modern distributed sys-
tems management framework – including
using Web services to facilitate interactions
between managed resources and manage-
ment applications. The same characteristics

that make Web services successful for appli-
cation integration make them an excellent
choice for use in solving the management
integration problem – facilitating commu-
nications between managers and resources
across numerous vendors, platforms, tech-
nologies, and topologies.

In addition to the use of Web services in
the creation of a management framework,
WSDM is addressing the specific require-
ments for managing Web services like any
other IT resource. This activity is called
Management of Web Services (MOWS).
The manageability models that are being
developed for Web services will be exposed
using the techniques defined as part of the
MUWS task.

Web Services 
Accelerate a Problem 

For over two decades, there has been an
evolution underway in the architecture of
enterprise IT systems – a move away from
big, unwieldy monolithic systems toward
distributed architectures. Technologies such
as DCE, CORBA, and DCOM were attempts
to standardize mechanisms for software
system interoperability. Client/server archi-
tectures – two-tier, three-tier, and then n-
tier – were stepping stones along the path to
what is rapidly emerging as the dominant

T
he work being done in WSDM will lay a firm foundation for effective distributed sys-

tem management, both leveraging the unifying strengths of Web services in the solu-

tion itself and addressing the specific requirements for managing what are rapidly

becoming the universal glue in enterprise system design. 
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form of enterprise IT system design – the
service-oriented architecture (SOA).

The SOA is a distributed system made
up of software components that interact
by passing messages to discoverable serv-
ice access points. The SOA stresses inter-
operability, location transparency, and
loose coupling.

While most consider the SOA an evolu-
tionary step in the long road toward enter-
prise-scale distributed computing, the rate
of adoption of SOAs based on Web services
technologies is nothing short of revolution-
ary. This revolution is being fueled by the
unprecedented vendor support of Web serv-
ices standards. Web services deliver the
required messaging and discovery building
blocks for enterprise SOA deployments. 

As Web service–based SOAs spring up
across the enterprise landscape, they are
accelerating and exacerbating a systems
management challenge that has been
growing in urgency in parallel with the
development of enterprise-scale distrib-
uted computing. 

In a monolithic application (or tightly
coupled, client/server application), applica-
tion boundaries are relatively clear and
fixed. In an SOA environment, applications
cross system (and even organizational)
boundaries, they overlap, and they can
change over time (see Figure 1). 

Managing these applications is a serious
challenge – but an absolute requirement.
Failure or change of a single application
component can bring down numerous
interdependent enterprise applications.
The addition of new applications or compo-

nents can overload existing components,
causing unexpected degradation or failure
of seemingly unrelated systems. Application
performance depends on the combined
performance of cooperating components
and their interactions. 

Effective systems and application man-
agement in a Web service–based SOA re-
quires a management framework that is
consistent across an increasingly heteroge-
neous set of participating component sys-
tems, while supporting complex aggregate
(cross-component) management use cases,
like service-level agreement enforcement
and dynamic resource provisioning. 

The rapid emergence of Web services
and their acceleration of SOA adoption have
made this need urgent – resulting in the
charter of WSDM in March 2003.

Basic Structure and Components
Figure 2 highlights the basic structure

and components of today’s management
frameworks. This generic model will be used
to highlight the specific areas of manage-
ment being addressed by WSDM and how
they differ from traditional models.

At the bottom of the framework is a man-
aged system that contains a collection of
managed resources. A managed system typ-
ically contains multiple managed resources
– for example, CPU, memory, disks, software
components, and Web services. In an SOA, a
key management framework requirement is
the ability to understand the relationships
between managed resources both within
and across system boundaries. Manage-
ment systems today do a relatively poor 

job of building, maintaining, and leveraging
information about resource relationships –
particularly across managed system
boundaries. 

Next up the stack is the management
agent. This component models managed
resources and represents these resources
in interactions with a manager. The man-
ager always addresses and interacts with
the management agent. The agent then
interacts with managed resources. 

A management protocol is the commu-
nication channel between the manager
and the management agent. A manage-
ment protocol is usually a two-way com-
munication channel that allows the flow
of operation requests and responses (e.g.
get, set, and stop). It may use the same
channel for passing notifications of events
of interest. 

In the distributed systems management
context, it is increasingly important for man-
agement agents (and supporting manage-
ment protocols) to define and support active
capabilities versus traditional passive capa-
bilities. For example, rather than merely rais-
ing an alert when a given Web service is
unable to meet the performance require-
ments of a given service-level agreement, the
management framework should be able to
take corrective action. This action could take
the form of rerouting requests to a backup
service that is less heavily loaded, or provi-
sioning a new application server with an
instance of the software providing the service
if no backup is currently running and 
available. 

The manager is an application that
communicates with management agents
via management protocols, gathering
information about managed system and
managed resource status and perform-
ance, and supporting specific manage-
ment tasks (e.g., root cause failure analy-
sis, SLA monitoring and reporting, and
capacity planning). It is this set of sup-
ported tasks that should drive (and is driv-
ing in the case of WSDM) the require-
ments for the rest of the management
framework. 

Existing Standards and Solutions
Do Not Address the Problem

System and application management
considerations have always been secondary
to the creation and introduction of new sys-
tems and applications. FIGURE 1 Monolithic versus service-oriented application architecture
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Management standards and solutions typi-
cally trail the introduction of new approaches
to IT system design. Over time, the result has
been a proliferation of fractured, simplistic
management standards and proprietary solu-
tions that are usually targeted to solve point
management problems. These point solutions
have been specific to managed resources (e.g.,
storage, network infrastructure, software
applications), management problems (e.g.,
failure detection and analysis, performance
management, security policy enforcement), or
specific vendor or technology solutions (J2EE
application management, Windows server
management).

In a world of complex distributed systems,
these no longer suffice. To effectively manage a
distributed application there must be a uniform
mechanism for consistently managing its con-
stituent components; understanding and man-
aging component relationships; and managing
the resulting aggregate system as a whole. In
addition, emerging customer requirements for
autonomic computing capabilities require
management solutions to be far more active in
nature – solving problems, not just identifying
them. Management systems must be able to do
all of these things for applications and systems
across the enterprise, and across enterprise
boundaries.

WSDM addresses many of these tradition-
al management solution shortcomings (e.g.,
lack of integration across vendors and plat-
forms, end-to-end information collection,
agent dependency and passivity) through two
distinct focus areas as highlighted in Figure 3.

Management Using 
Web Services (MUWS)

WSDM MUWS activity focuses on defin-
ing how Web services architecture and tech-
nologies can be used to manage any IT
resource. In particular, MUWS will define how
to describe the manageability capabilities of
managed resources using WSDL documents.

An overarching requirement for MUWS
is that it must use existing Internet infra-
structure technologies and be compliant to
the Web Services Architecture developed by
the W3C WSA Working Group. Many current
MUWS contributors were original contribu-
tors to W3C WSA activities – where manage-
ment requirements and issues related to
Web services were initially laid out.

Web services technologies offer substan-
tial advantages in the context of distributed

systems management. They are language and
platform neutral. There is tremendous indus-
try momentum and support across a wide
variety of system offerings. They offer on-the-
wire interoperability and resource discovery
with extensibility, separation of interface and
implementation, and a rich metadata mecha-
nism. In short, they allow MUWS to concen-
trate on developing specifications for prob-
lems specific to distributed systems manage-
ment that require this set of infrastructure
capabilities, without reinventing them. 

There are two activities MUWS is not
engaging in. 

MUWS is not creating Web services tech-
nologies outside the scope of management.
Required platform technologies will be
obtained from the Web services community
in the form of existing standards, specifica-
tions, and best practices. Examples are

security, policy, and reliable messaging. 
MUWS is not creating a new model for rep-

resenting managed resources. Rather, the
requirement is that MUWS must be able to
work with multiple, existing, domain-specific
models. CIM from DTMF is the most promi-
nent, but not the exclusive, model for this
work. SNMP and OMI information models will
also be considered. The objective is to bind a
unifying layer on top of these various models
to facilitate consistent management in a het-
erogeneous distributed environment. This on-
the-wire unification of disparate resource
models is the real power of Web services in the
management context.

There is a variety of functionality re-
quirements that the MUWS recommenda-
tion must address, including (note that
these were preliminary as of July 2003):
• Conformance and consistency with other

e W S J  F e a t u r e

FIGURE 2 Traditional management framework components

FIGURE 3 WSDM activity in the traditional management framework context 
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management standards and existing
managed resource models As noted
above, MUWS will embrace and extend
the usefulness of, versus replace, existing
management models and frameworks.
MUWS will allow Web service-based
access to managed resources already
instrumented for existing management
technologies. This increases the number
of managers that can manage these
resources without requiring the managers
to support each management technology
independently. In particular, MUWS is
coordinating with DMTF, GGF, and the
W3C. The Distributed Management Task
Force (DMTF) offers management mod-
els (CIM) that will need to be described as
manageability interfaces in WSDL. The
Global Grid Forum (GGF) is working on
solving dynamic resource sharing and
provisioning problems. The GGF Open
Grid Services Infrastructure (OGSI)
defines how to represent and access IT
resources as stateful grid services. OGSI
also has the Common Manageability
Model (CMM) working group, which
focuses on representing manageability
using grid services. There is much synergy
and experience to be shared among
MUWS, OGSI and CMM. The WSDM TC is
working with other OASIS technical com-
mittees, including the security TC and
provisioning TC.

• Wide scope of manageable resource support :
MUWS will support the development of
manageability interfaces for hardware
and software resources, both physical and
logical. A wide variety of management
capabilities will be supported, including
life cycle state and control, monitoring,
and configuration management. Manage-
able resources can support these capabil-
ities selectively and incrementally.

• Distributed management: MUWS must
enable management of highly distributed
environments, including supporting
occasionally connected resources, re-
source aggregation, hierarchical man-
agers, and multiple managers.

• Variety of message exchange patterns:
Supporting both synchronous and asyn-
chronous communication methods, one-
way and two-way messages, and initia-
tion of communication from either man-
ager or managed resource (e.g. a manager
queries for information using request-

reply model, managed resource provides
one-way event notification).

• Discovery: MUWS manageable resources
will be described through WSDL and XML
Schema, making these resources discov-
erable like any other Web service.

• Secure:MUWS will enable secure commu-
nication between manager and managed
resources, and is being explicitly defined
to work across enterprise boundaries to
support cross-organization management
scenarios. One of the advantages of rely-
ing on Web services as a foundation is that
MUWS doesn’t need to explicitly solve
this problem. Rather, it can reference
security technologies and standards
already available for Web services. 

In addition to these functional require-
ments, MUWS must also enable interoper-
ability, extensibility, scalability, usability,
efficiency, and internationalization.

Management of 
Web Services (MOWS)

The WSDM MOWS activity is develop-
ing a model of a Web service as a manage-
able resource. The model requirements are
being primarily driven by a set of manage-
ment tasks that should be supported.
These management tasks are numerous
and include such varied activities as serv-
ice metering, auditing, billing, perform-
ance profiling, SLA management, problem
detection, root cause failure diagnosis,
service deployment, and life cycle man-
agement. These management functionali-
ty requirements are the ultimate drivers of
model requirements – they will highlight
what Web service characteristics and man-
agement methods must be exposed to a
manager. Explicit in MOWS is the require-
ment that it be described and accessible in
a way consistent with MUWS. 

Like MUWS activities, MOWS aims to build
on existing model frameworks (such as DMTF
CIM) in its definition of the management
model of a Web service, rather than reinventing
a general managed resource object model
scheme. 

In order to enable the expected manage-
ment application use cases, the MOWS
model will include (note: these were prelim-
inary as of July 2003): 
• Identification: Each modeled Web service

must have a unique identification,

including a notion of version.
• Life cycle/State: Expose the current state of

a service and permit lifecycle manage-
ment including the ability to start and
stop a service.

• Metrics: Must expose key operational met-
rics of a Web service, at the operation
level, including such metrics as response
time and throughput. 

• Configuration: Will support the ability to
make specific configuration changes to a
deployed Web service. 

• Relationships: Must permit the expression
of relationships between and among Web
services and other IT architectural ele-
ments and systems. 

• Types of resources: Clearly, Web services are
manageable resources in the MOWS
model, but additional considerations are
being made for modeling the scope in
which a given service is being leveraged –
individual, composite, part of a long-run-
ning business process.

• Extensibility: The model must be extensi-
ble and must permit discovery of sup-
ported management functionality in a
given model instantiation.

• Change description and notification: Will
support the description of versions of
Web services and notification of a change
or impending change to the service inter-
face or implementation.

Conclusion 
The adoption of Web services technologies

in the foundation of SOA implementations is
well underway in the enterprise. This architec-
tural approach to IT system design brings sub-
stantial and well-documented business bene-
fits. Consistant with historical behavior pat-
terns, management is a secondary considera-
tion in many of these implementations. 

But in this architectural iteration, the costs
associated with relegating management to the
back seat are substantially higher than they
have ever been. The nature of the SOA – com-
plex system interdependencies – tends to mag-
nify and spread system problems. What may
have been a contained issue in a monolithic
application environment, affecting a limited
set of systems or business processes, can be a
far-reaching and far more costly problem in an
SOA environment.

The initial fruits of these labors are due in
January 2004 as the Web Services Distributed
Management v1.0 Specification.
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W
ith Web services becoming more

prevalent in organizations, keep-

ing tabs on performance, analyz-

ing problems, and managing overall quality of

service is as important as ever. One tool that

provides a monitoring and analysis solution

specifically for Web services is SIFT 1.5 by

Service Integrity.

SIFT is designed to seamlessly integrate
with existing Web services to provide exten-
sive runtime statistics. At the time of this writ-
ing, the product was only available for appli-
cations built with Microsoft .NET; however,
versions that will monitor Java Web services
from various application-server vendors are
now available.

Application Architecture
There are three main components to the

SIFT application: Application Modules,
Stream Analyzer, and Stream Sensors. The
Application Modules provide administrators
with a GUI interface to collect, manipulate,
and analyze a wealth of performance-related
data for all available services. The Stream
Analyzer inspects XML data on the wire as it
passes from client to server. Finally, the
Stream Sensors are components installed
into IIS (and other application servers as
future versions are completed) that intercept
data necessary for the SIFT application.

Using SIFT
SIFT installation is straightforward and

easy. SIFT requires Microsoft Windows 2000
SP3 or Windows XP Pro SP1 or higher, 128 Mb
of RAM, 10 or more Mb of hard disk space for
logging, the .NET Framework 1.0 SP2, IIS
with ASP.NET support, and the Visual J#
Redistributable package 1.0. For the server
side, the installation procedure creates a new

Web service on the host machine that the
SIFT GUI communicates with. This service
hooks into IIS to collect runtime statistics on
all services running on the machine. The
client install provides the SIFT Console for
administrators to perform all analytical and
monitoring tasks. It should be noted that the
console need not reside on the machine that
is being monitored.

Setting Up
When the SIFT Console is launched, the

user is presented with an option to add
remote servers to monitor. Once a server
address is provided, a list of available Web
Services is presented. Any number of servic-
es may be selected for monitoring. For this
review, I’ve created a simple Web service to
be monitored that displays summary info
and line item data in a basic financial ledger.

Figure 1 shows the Services Group of the
SIFT Console that displays all configured
host machines. Under each machine, the list
of services to be monitored is shown and the
rules for generating the logs may be edited.

Logging rules define the file size, rollover
frequency, and archiving constraints; and the
fields to be captured. In addition to the set of
fields provided by SIFT, custom field specific
to the services monitored may be added. For
example, if an error condition is encountered
in business logic, an application-specific
error message might be sent to the calling
client. A custom field may be defined in SIFT
to locate elements within generated error
messages to track the frequency of the busi-
ness error. Once the services to be monitored
and all logging rules have been set up, SIFT is
ready to go in its default state.

Collecting Data
The Dashboard group in the SIFT Console

provides graphing capabilities for viewing
archived and real-time performance infor-

mation. By default, SIFT monitors a host’s
average response time, the amount of traffic,
and the total operations for all hosts. Graphs
and charts may be organized into individual
dashboards to group related information
cleanly.

Custom graphs provide greater insight
into the executing services. SIFT provides a
wizard interface to construct graphs from
any of the logging fields configured in the
Services group. Data may be presented in
either a time-based or metric versus metric
graph. Time-based graphs present data as a
line chart while metric versus metric graphs
may be line charts, pie charts or bar graphs
(see Figure 2).

Within each chart, up to eight series may
be created, each assigned to a unique vari-
able in the log file. In the metrics versus met-
rics charts, data represented by each variable
may be aggregated using a standard set of
functions including Sum, Average, Count,
Maximum, Minimum, and Standard De-
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viation. Data may be further focused by
adding filters to the values in the log
fields graphed. Values may be constrained
by the top 10 or top 25, or a Regular Ex-
pression; or they may be broken up into
numeric ranges to produce a histogram.
Once the charts are set up, they may be
toggled to collect live data at a config-
urable interval or to look at a set of frozen
historical data.

Reporting and Analysis
SIFT provides three types of reports that

may be generated for statistical analysis:
• Performance: Indicates the number of

requests the system serviced and the
response times for those requests

• Traffic: Presents the number of bytes
transferred to and from one or more hosts

• Usage: Reports on the total number of
hits a particular Web service received

Each report may be configured to look at a
specific time interval. 

Events and Notification
In addition to providing analytical and

performance monitoring capabilities, SIFT
includes functionality to create and send
SNMP traps. Created in the Events group,
Alerts may be configured to send SNMP
traps based on constraints established for
metrics within a service log. They may be set
up for four metrics: 
• Average response time: The average re-

sponse times for all requests over a minute
• Error rate: The percentage of the total

number of requests over a minute that
produced an error

• Operation count: The number of opera-
tions that occurred over a minute

• Total bytes transferred: The total amount
of data transferred over a minute

Setting up an alert involves establishing
the minimum and maximum value thresh-
olds for a log metric and the number of
consecutive violations against those
thresholds. To assist the administrator in
determining the appropriate constraints
for an alert, SIFT provides a graphical rep-
resentation of historical data. Highlighted
in the display are the boundaries of the
alert’s data thresholds. As the minimum
and maximum values are adjusted, the dis-
play updates the highlighted range and dis-
plays the total number of alerts that would
be generated from the current settings.
Once the minimum and maximum

values are set, the count of consecutive
violations must be specified. When com-
plete, SIFT will create and send SNMP traps
whenever the monitored Web service exe-
cutes outside of the boundaries configured
in the Alert item.

Summary
Web services continue to permeate

throughout organizations to expose busi-
ness logic to client systems. More and
more services are being exposed across
multiple physical systems, thus enhanc-
ing the need for effective monitoring and
analysis. Service Integrity’s SIFT provides
a strong analytical tool geared specifically
to Web services to assist administrators in
this task.

FIGURE 1 SIFT Console – Services Group

FIGURE 2 Left-side graph:Time based sowing total errors and total operations. Right-side graph: Metric versus 
metric showing errors versus operations



Background
Avnet Computer Marketing (Avnet CM)

markets enterprise technology products
from the world’s premier computer manu-
facturers and software suppliers.
Customers include value-added resellers
(VARs) and enterprise customers, and
Avnet CM provides them with marketing
support, pricing strategies, and supplier-
relationship management. Avnet CM is an
operating group of Avnet, Inc. (NYSE:AVT),
a Phoenix, Ariz.-based Fortune 500 com-
pany. Avnet is a technology marketing and

services provider, and one of the world’s
largest distributors of electronic compo-
nents and computer products from indus-
try leading manufacturers.

The Challenge
Avnet CM manages Avnet’s Hall-Mark

e-business portal that allows customers
and suppliers to configure and place
orders, retrieve real-time pricing and

availability information for products, and
view their order status.

To provide customers and suppliers
with a broad range of online services,
Avnet CM needed to connect the portal to
various back-end systems using a variety
of protocols and file formats. “Main-
taining this growing number of propri-
etary interfaces became untenable and
prevented us from being able to respond
quickly to new market opportunities,”
said Bud Alexander, vice president of
Enterprise Integrated Solutions. He want-
ed to build a responsive IT infrastructure
that allowed him to
• Reduce the cost of development and

maintenance by consolidating and stan-
dardizing internal system interfaces,
and 

• Speed time to market by maximizing
interface reuse.

The Solution
Alexander’s strategy was to wrap applica-

tions with business-oriented WSDL inter-
faces, creating common business services,
and then to pull data from multiple applica-
tions into one “Business Service Hub.” (This is
one of the usage patterns identified in the first
article of this series, “Patterns in Web Services
Projects”; WSJ, Vol. 3, issue 5). The goal was to
consolidate interfaces and reduce the num-
ber of connections among systems. The
architecture was required to maximize the
potential for reuse, and the services had to be
accessible from anywhere using
any technology.

With this framework in place,
Alexander hoped to reduce sys-
tem integration
maintenance by
combining and re-
using connections
among systems.
Such a model would
speed integration by
reusing Web service
components that
were already built.

The Architecture
Three integrat-
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Web Services in the Real World

Written by Michael Blank

W
eb services are moving from the

latest buzzword to a mature and

accepted technology. Mainstream

companies such as Eastman Chemical, Wells

Fargo, and NEC have begun deploying signifi-

cant Web Services-Based Integration (WSBI)

projects. Avnet Computer Marketing (Avnet

CM) is one of many companies also betting

heavily on Web services. This month, “Web

Services in the Real World” describes Avnet

CM’s strategic foray into WSBI (see sidebar).

We’ll explore their business objectives, why

they chose Web services for some parts of

their architecture (and not others), and the

results they achieved.
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Customer: Avnet Computer Marketing is an operating
group of Avnet, Inc. (NYSE:AVT), a Phoenix, Ariz.-based Fortune
500 company. Avnet is a technology marketing and services
provider and one of the world’s largest distributors of electronic
components and computer products from industry leading
manufacturers.

Challenge: Consolidate and standardize application inter-
faces; implement a service-oriented integration architecture to
speed time to market.

Solution: Avnet’s e-business portal allows customers and
suppliers to configure and place orders, retrieve real-time pric-
ing & availability information, and view their order status. Web
Services-Based Integration (WSBI) feeds the portal with data
from various back-end systems.

Why Web Services: Avnet chose WSBI primarily 
for three reasons:

•  Simplicity
•  Reusability
•  Abstraction

Key Business Benefits: By using WSBI, Avnet 
benefits from:

•  Reduced development and maintenance cost
•  IT agility
•  Faster time to market

Avnet CM turns to Web Services



Sean Rhody is the editor-in-chief of Web Services
Journal. He is a respected industry expert and a con-
sltant with a leading Internet service company. 
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ed portal applications, each developed and
maintained by separate teams, provide the
following capabilities to Avnet’s sales force,
customers, and suppliers:
• Quote to Order: Intranet application used

by Avnet sales to provide customers with
product quotations and to expeditiously
convert them to orders

• Channel Connection: Customer portal that
lets Avnet’s authenticated VARs and cus-
tomers retrieve real-time order status,
leads, sales, credit history, and key per-
formance information

• Customer management: Internal portal
that allows customer service representa-
tives to centrally view and update cus-
tomers’ account information

Avnet CM implemented the Business
Service Hub with a Web services–based inte-
gration platform (see Figure 1). The portal
applications communicate with this integra-

FIGURE 1 Business Service Hub architecture
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tion platform via SOAP to access data from the
following back-end systems: 
• The IMS mainframe processes orders

and performs other sales order manage-
ment functions;

• The operational data store (ODS) con-
solidates customer data to create a single
view of the customer. The ODS is exposed
as a simple set of Web services that aggre-
gates information from a CRM system,
database, mainframe, and external data
from suppliers and manufacturers (using
RosettaNet and EDI).

The architecture also includes trading
partner gateways for processing orders.
Avnet CM currently supports RosettaNet
and EDI transactions, and is planning to
add a SOAP gateway in the future.

Why Web Services?
Avnet CM used Web services between

the portal and the integration platform for
the following reasons:
• Simplicity: Even nonprogrammers are

able to assemble Web service–based inte-
gration solutions using the integration
platform tools. According to Alexander,
“Users do not need expertise in SOAP or
WSDL, so I don’t need to hire senior mes-
saging experts to develop integration
services. I could put anyone on my inte-
gration team, no matter what their expe-
rience level, onto Web services projects.”
In addition, the portal’s application serv-
er can readily consume SOAP messages.
This made the integration easier, faster,
and cheaper.

• Abstraction: The portal team is organiza-
tionally separate from the IT team, which
owns the back-end systems. The IT team
wanted to make it easy for the portal
team (and others in the future) to access
information without having to know
about the complexities and data formats
of the back-office. “The portal content
team can focus on the presentation layer
and need not be proficient in databases,
mainframes, and CRM systems. They
simply call a Web service using whatever
technology they already know,” says
Alexander. The contract between the
teams is the WSDL interface.

• Reusability: Reuse was critical. Other
teams needed to access the same capa-
bilities. Once a connection has been
made and exposed as a Web service, it’s
easy to connect other applications. 

• Performance and reliability: Even though
Avnet CM processes a high volume of
orders from their web site, they found
performance to be satisfactory. Alex-
ander adds that they have never lost a
single order.

These reasons for using Web services are
consistent with why other companies said they
chose Web services for integration (see “Why
Web Services Work”; WSJ, Vol. 3, issue 7).
Interestingly, Alexander did not use Web serv-
ices for the entire project. Specifically, his team
did not use Web services between the integra-
tion layer and the mainframe and CRM sys-
tems. Instead, they used adapters and native
APIs. Here’s why:
• Back-end ownership: Alexander’s group

is responsible for the back-end systems
they are integrating with. This means they
had the necessary domain expertise, had
direct access to these systems, and could
control the technology to access these
systems. Web services, on the other hand,
are better at facilitating the integration
between different organizations because
they provide an abstraction layer, define a
contract (the WSDL interface) between
the groups, and let each group use what-
ever technology they want to access the
interface.

• Lack of SOAP support: The mainframe’s
SOAP support was inadequate. The CRM
systems actually consisted of four sepa-
rate applications, and not every one of
these had native SOAP support. On the
other hand, the four systems all support-
ed APIs and adapters.

• Performance and reliability requirements
could not be satisfied with Web services:
Each service consisted of a complex set of
transactions on the back end that required
transactional integrity, which was managed
by the integration platform.

• No reuse required: The mainframe and
CRM APIs were never meant to be accessed
directly. Thus, reusing the APIs directly was
not a requirement. They were instead rolled

up into composite applications that were
exposed to the outside world as a simpler
set of Web services that were meant for
reuse.

The Results
With Web services connecting several

back-end systems with their portal appli-
cations, Avnet CM realized the following
benefits:
• Reduced cost of maintaining and

extending the integration architecture by
consolidating the interfaces and stan-
dardizing on Web services. Avnet CM has
been able to successfully retire their pro-
prietary interfaces (custom XML, FTP,
and IP sockets) in favor of Web services. 

• Faster time to market with improved IT
agility. New projects are now measured
in days instead of weeks. Previously, inte-
grating the quote-to-order application
with the IMS mainframe required
approximately six weeks. But, because
the Web service was already built, con-
necting the order entry e-business sys-
tem took only one day.

What’s Next
In the future, Avnet CM will extend the

Web services framework to its customers
and suppliers. “Web services continue to
be central to our IT strategy. The invest-
ment in our Web serviced-based integra-
tion platform allows us to take advantage
of our IT investments and to deliver
greater value for the company,” con-
cludes Alexander.

Conclusion
Companies like Avnet CM prove that

Web services are maturing as an accept-
ed technology. At the same time, it’s clear
that Web services are not the silver bullet
to solving complex integration prob-
lems, either. The trick is figuring out
when to use Web services, and when not
to. Based on the ROI realized by Avnet
and other customers profiled in this col-
umn, Web services, and the service-ori-
ented architectures that support them,
are increasingly becoming a key compo-
nent of any successful company’s inte-
gration strategy.
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Now, XML and Web services standards
can offer lower cost options for enterprise
integration, and have helped to promote
the emergence of a new class of integration
tool, the Enterprise Service Bus (ESB). Over
the last year the ESB has emerged as a
“middle way” between these two approach-
es, providing a developer-friendly integra-
tion platform, open to all the latest Java
standards and components, without sacri-
ficing the benefits of a packaged approach
to integration.

This article goes behind the scenes to

look at why an ESB can be a useful part of
your integration toolbox, and looks at some
of the key features and qualities that an ESB
built using Java technology must have to ful-
fill its promise as a capable and cost-effec-
tive XML integration engine.

Growing Demand for Integration
Over the last decade and a half, the inte-

gration market has grown from a few low-
level file-transfer and screen-scraping prod-
ucts to a massive software industry. Message-
oriented middleware; extract, transform

and load (ETL) tools; and EAI integration
brokers have emerged, driven by the inex-
orable spread of the relational database and
packaged business applications. 

At first, business applications addressed
individual functions in the organization –
accounting, manufacturing, and payroll, for
example. But it didn’t take long for IT
departments to appreciate the benefits of
sharing information between these separate
systems. Programs were written to transfer
key information, at first on a monthly or
weekly basis. Moore’s law – which has
increased the speed and decreased the cost
of computing power – has accelerated that
process to hourly and even real time. The
“zero latency enterprise” has arrived.

More and more, today’s businesses need
agility – they want to be able to modify sys-
tems quickly and cost-effectively by simply
changing how a few components interoper-
ate, rather than by building or buying whole
new systems. Most of that demand is tacti-
cal, with rapid project timescales and lower
project costs; return on investment in
months rather than years is the order of the
day. And now, even small businesses can
afford well-integrated computer applica-
tions – something that was a costly luxury
even for large organizations 20 years ago.

The economics of integration product
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written by Nigel Thomas & Warren Buckley

I
n the past there seemed to be two more or less exclusive routes to integration: “roll your

own” or buy an EAI product. Typically, developers would choose the first option for maxi-

mum flexibility, while project managers preferred the second, for consistency and security.
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development have also changed. Application
vendors are increasingly conforming to
standards like Web services and the Java
Connector Architecture (JCA); a small
industry has grown up to offer adapters to
so-called “Enterprise Information Systems”
(EIS; the generic term for applications and
databases). Removing the burden of EIS
adapter development has moved the focus
towards the EAI vendors’ traditional weak
spots: transformation, developer-friendly
programmatic processing (in Java, for
example), and integration to external tech-
nologies. This has opened the integration
market to more nimble newcomers, and has
led to the emergence of the so-called
Enterprise Service Bus category of products.

What Is an ESB?
There is no standard definition of

exactly what features an ESB should sup-
port, but there is wide agreement over the
general outline. An ESB will offer most of
the following:
• Event-driven, document-oriented process-

ing model: Based on XML standards it
delivers an asynchronous service-orient-
ed architecture

• Content-based routing and filtering 
• Complex transformation capability
• Support for several standard interfaces:

From a list including COM, CICS, .NET,
JMS, JCA, JDBC, and, of course, Web serv-
ices 

• Distributed operation and management:
Rather than a centralized integration hub

Service-Oriented Architecture
Perhaps the oldest “new thing” in the

equation is the service-oriented architec-
ture. First conceived alongside technolo-
gies like DCE and CORBA, service-oriented
architecture separates the core of an appli-
cation into a series of fairly coarse-grained
components – chunks of business logic
that provide “services” to client programs.
These services can be shared between
presentation (GUI) and integration appli-
cations (for example, as steps in a business
process).

Processes communicate only through
documented interface “contracts,” which
reinforce the design principles of modular-
ity and encapsulation. Hiding the details of
how each module works – and tying down
its specification – makes it easier for exter-
nal developers to reuse the component. 

A particular class of service-oriented
architecture uses complete documents –
business messages if you like – to trigger
each step in an overall business transac-
tion. That’s because there may be no single
database that the process steps can all
share. This style of interaction can be
called “document-centric processing,” to
distinguish it from the database-centric
model commonly used to build internal
systems such as ERP and CRM. The docu-
ment – the message passed from system to
system – contains all necessary data items,
and takes the same role as input parame-
ters in a well-structured function call.
Indeed, it is more flexible; because the doc-
ument encapsulates all necessary data,
there is no need for each step to know
which specific data items are needed by the
next step.

Using message-oriented middleware,
it’s easy to plug services together. And
because it’s easier, that makes it cheaper
too. Interfaces tend to be simpler and
cleaner. An enterprise can assemble sys-
tems from best-of-breed pieces, which may
be hosted in different departments or even
companies. There is a clear separation of
concerns; components – each of which can
be owned, developed, and deployed
autonomously – can be separately scaled,
replicated, or replaced. Different services
can have different development life cycles,
languages, and platforms. An enterprise
can mix and match its 30-year-old main-
frame systems – using IBM WebSphere MQ
to kick off CICS transactions – with
J2EE/Unix, Windows/.NET, and any other
legacy processing (see Figure 1).

Easier integration also promotes more
frequent reuse rather than redevelopment
of components. When millions of dollars are
invested in software assets, the last thing a
business wants is to trash them just because

it doesn’t match their current preferred plat-
form. 

Content-Based 
Filtering and Routing

A key requirement of any integration
platform is to identify which data to process
and where it needs to be sent. Selection
rules – typically specified using XPATH –
identify the key sections of an XML docu-
ment. These sections can be extracted and
routed to processing components, and the
results delivered to the next processing
stage, based on its content. For example: 

/order/item[price>10.80]

will select all order items with a price
greater than 10.80, while

/order/[count(item)=1]

selects all orders that are for just a single item.

FIGURE 1 Relying on open standards the 
Enterprise Service Bus allows a wide 
range of deployed software 
components to be integrated

“XML and Web services standards can
offer lower cost options for enterprise 
integration, and have helped to promote
the emergence of a new class of 
integration tool”
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There’s real value in exposing these
selection rules as configuration metadata
rather than simply hiding them in code.
Business requirements are changing faster
than applications can be created and modi-
fied. Rules offer a way of encapsulating the
business semantics and promoting them to
the surface, where they are much easier and
cheaper to manage.

Transformation Capability
As it moves from system to system,

data needs to be validated, translated,
and enriched by calculations or lookups.
These operations may be performed by
the ESB itself, or they may be delegated
to external systems (by synchronous or
asynchronous calls). The ESB offers an
environment in which these actions can
be processed independently (and con-
currently) using “actions,” which are pro-
cessing rules written in a range of script-
ing or declarative languages. XSLT is one
common approach. But although XSLT
engines are easily available at no cost,
the engines can be rather slow and XSLT
itself struggles to achieve the kind of
complex transformations needed for
application integration. ESB vendors
need to add their own more powerful
transformation engines so that docu-
ments can be processed swiftly and effi-
ciently and then reassembled into one or
more output documents that can be rout-
ed – based on their content – to the next
step in an orchestrated sequence.

One important transformation capa-
bility is “any to XML” – translating legacy
formats (EDI, structured files, and rela-
tional data) into XML for processing and
onward transmission, and from XML back
to legacy formats where required. Because
of its semantic power, XML provides an
excellent interchange and internal pro-
cessing format even for non-XML inputs
and outputs. The ESB executes these syn-
tactic transformations at the edge – as
documents enter and leave the engine –
ensuring that a single technology can be
used for core processing. 

Support for Standard Interfaces
Of course, the ESB will support Web

services interfaces, together with JMS for
enterprise messaging, JCA for applica-
tions, and JDBC for databases. Widely

adopted “industry standards” – propri-
etary interfaces like IBM WebSphere MQ
messaging and CICS transaction moni-
tor, and Microsoft’s MSMQ messaging,
for example – may also be supported.
Increasingly, applications and services
will communicate pragmatically, based
on widely used protocols such as POP3/
SMTP and instant messaging, as well as
HTTP, SOAP, and MOM. This makes it
easier to manage and share infrastruc-
ture between applications and humans.

Once any middleware (such as a
MOM) has been deployed, it can be hard
to replace or upgrade. That’s why so
many organizations have two or more
existing middleware products deployed,
and why it is such a big mistake to tie an
ESB to any single vendor’s MOM. An ESB
needs to adapt to the realities of today’s
businesses: bridging between multiple
MOMs, as well as bridging between
asynchronous (messaging) and synchro-
nous (RPC – Remote Procedure Call)
domains. An ESB is there to support and
integrate whatever is already in use, not
to replace it. 

Distributed Operation and
Management

Early integration products tended to
follow a hub-and-spoke architecture – a
straightforward approach that simplifies
integration topology and centralizes con-
figuration and management. In a batch
environment, the slight risk of failure
could be insured against by operating a
standby hub for cold failover. 

As software pervades the modern
business, and interchange frequency
increases, the centralized approach is no
longer tenable and the costs of interrup-
tion are too great. Businesses need dis-
tributed networks with no single point of
failure – to optimize network traffic, to
provide alternate routes in case of failure,
and to distribute the processing load.
Offering services closer to participating
applications – where possible – spreads
the processing load as well as reducing
network bandwidth utilization. 

Of course this complicates system
management, so it must be possible to
manage today’s globally distributed ESB
from a single operational console, and to
adjust its configuration without bringing

down the entire integration network.
Downtime must be kept to a minimum –
remember that “five nines” (99.999%)
availability allows for just five minutes
for downtime per year, and even four
nines leaves less than an hour.  

What’s in It for Developers?
Developers have often disliked inte-

gration products, preferring to use
frameworks of their own devising. The
main reasons given for this are:
• Original cost of licenses and training:

Understandable when products were
inflexible, and product licenses came
in at six- or even seven-figure num-
bers.

• Inflexibility of the purchased product:
Sometimes it seems you have to spend
as much time working around the
product as working with it.

• Poor interoperation with other devel-
opment and management infrastruc-
ture: When all your deliverables must
go through development and testing
into production configurations, you
need a product that’s open to develop-
ment environments and automated
configuration management.

However, there are long-term impli-
cations in adopting a “roll your own” pol-
icy. Will the organization be able to sup-
port the framework going forward? Use
of a product can deliver significant pro-
ductivity gains, reducing development
time and cost by allowing the developer
to focus on business logic rather than
framework building or infrastructure
coding, so that he or she  needs only to
write a fraction of the code normally
required. Moreover, the code is fully
open and transferable and no new skills
are required, enabling rapid adoption
and return on investment. Now that
license costs have fallen, and products
are much easier to work with, there’s
really no excuse for taking this kind of
risk.

Existing developers and business
users can rapidly deliver new solutions
with minimum disruption to existing sys-
tems and maximum leveraging of exist-
ing assets and skills. XML-based ESB
products can complement and readily
integrate with familiar IDEs and configu-
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ration management systems; this is
much less intrusive on the development
process.

Challenges for XML Processing
Architectures

One perceived impediment to the
exponential uptake of XML is that it can
deliver a rather verbose representation of
a chunk of data. Mushrooming quantities
of data being exchanged present a serious
challenge to corporate infrastructure.
This is not caused just by the addition of
all those “human readable” tags. XML
succeeds precisely because its structure
is so flexible and extensible. Just as the
introduction of the relational model
made it easy to add new tables and
columns to a database, so XML’s syntactic
power allows organizations to refine and
specialize XML Schemas to handle all of
their specific information needs. If nec-
essary, entire document sub-trees can be
added onto a standard schema without
breaking third-party functionality. By
encapsulating all contextual information
needed by a series of business processes,
XML encourages the development of
loosely coupled, “document-oriented”
processing. New systems are easier to
plug in as messages can be extended to
include all required data – there’s no
need for a multiplicity of calls back and
forth for additional items. 

First-generation XML integration pilots
successfully demonstrated the potential
of the technology, but they are under
increasing strain as the quantity, size,
and complexity of XML documents con-
tinues to grow. XML cannot be adopted
for core systems until these problems are

recognized and addressed. Among the
causes of poor scalability are:
• Whole document parsing: You need to

parse entire documents just to extract
a snippet of content for routing and fil-
tering. As documents get bigger, this
results in increasing latency.

• Multiple scanning: Documents are
often re-parsed at every stage in a busi-
ness flow, with the same document
being scanned several times by
parsers, XSLT routines, conversion to
object networks, etc. This is exception-
ally resource intensive, with a major
impact on performance and through-
put. Working around this problem by
passing documents as object networks
just tightly couples every step to the
chosen representation, aggravating the
cost of development and maintenance. 

• Single-threaded execution: A process-
ing step cannot start until the previous
step is completed; latency increases as
everything daisy-chains at the pace of
the slowest step.

• Cut and paste development: Dealing
with multiple nonidentical sources
results in identical elements of pro-
cessing being replicated into many
processing steps; XSLT processing is
hard to modularize. The number of
similar transformations adds hugely to
the development and maintenance
costs, and impedes new business
development by lengthening time to
market.

Routes to Scalability
What is needed is a processing architec-

ture that helps the architect/developer
organize:

• Document streaming: Ensures that
XML documents are processed as each
element arrives, thereby ensuring very
low latency; this approach handles
large messages as efficiently small
ones.

• Selective Processing: Dramatic per-
formance improvements come by pro-
cessing (and handing around) only rel-
evant fragments rather than the entire
XML document.

• Multithreading: The engine manages
pipelining of sequential steps, parallel
execution of independent steps, and
load balancing of identical steps while
processing these multiple XML frag-
ments (see Figure 2).

• Single scanning: Extracting all interest-
ing document fragments in one pass up
front, rather than repeatedly re-reading
the same document structure.

A broker that can manage these tech-
niques without requiring expert coding and
configuration massively reduces the risks of
project failure and consequent business
damage caused by inadequate perform-
ance. Core applications, previously out of
bounds by reason of data volume and com-
plexity, can now be confidently addressed.

Conclusion
There has been a tectonic shift away

from complex, proprietary, centralized,
and costly integration brokers toward
more lightweight, distributed, standards-
based and inexpensive enterprise service
bus technology; this has been driven by
the adoption of open standards like XML,
Web services, and J2EE. 

The ESB offers a powerful and extensi-
ble integration platform that supports
your development aims without forcing
you to adopt proprietary technology,
retrain your staff, or radically change your
development methodology. By leveraging
the substantial community investment in
XML and other technologies, ESBs can
equal or better the capabilities of earlier
integration brokers at a far lower cost,
bringing integration capabilities to small-
er businesses and more marginal proj-
ects. Easy adoption of familiar technolo-
gies further reduces the cost of uptake
and helps maximize return on investment
for any size of business. 

FIGURE 2 Multithreading
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Transactions are a common,
everyday occurrence in our lives.
When you buy something at the
grocery store, transfer funds be-
tween bank accounts, or simply
make a phone call you are executing
a transaction. In general terms, a
transaction involves one or more
changes in state. For example, pur-
chasing groceries involves many
state changes. You debit your credit
card while the grocery store reduces
their inventory. Together, these
changes represent a transaction.
The together part is important since
you wouldn’t want to pay unless you
actually got to take the groceries
home. So, we can define a transac-
tion as a group of state changes (or
activities) that must be completed
as a unit – all activities succeed or
fail together.

ACID Transactions
Database management systems

are most commonly associated with
transactions. A transaction in a rela-
tional DBMS allows changes to any
number of tables to be treated as 
a single, atomic action. This is
achieved by locking rows until all
changes have been made success-
fully or until an error occurs, which
causes all changes to be rolled back,
to their previous state. Database
transactions are typically referred to
as ACID transactions as an acronym
for the guarantees made – Atomic,
Consistent, Isolated, Durable. You
can find a detailed explanation in
most database reference material.

Databases aren’t the only sys-
tems that implement transactions.
Enterprise systems, including parts
of J2EE such as EJBs and JMS, use

ACID transactions. The Java Trans-
action API (JTA) and Java Trans-
action Service (JTS) implement
them. Client/server systems also
require transactions but add the
special wrinkle that the activities
and state changes that compose the
transaction span multiple ma-
chines, networks, and enterprises.
Like transactions in a database, dis-
tributed transactions are ACID
transactions where resources are
locked until all activities complete
successfully. 

Business Processes and
Transactions

The Internet has changed the
way businesses exchange informa-
tion. New technologies like XML
and Web services provide the data
format and communication infra-
structure that enable business
partners to easily exchange data.
Businesses use these new tech-
nologies within a broader integra-
tion framework, like BEA’s Web-
Logic Integration 8.1, to build
sophisticated applications that
execute a complex choreography
between business partners. These
applications are referred to as busi-
ness processes.

Business processes use transac-
tions to ensure that all activities
complete as a unit. But because
activities in a business process uti-
lize resources from many business
partners and can execute for hours,
days, or longer, the transactions
must be managed differently.
Consider a purchasing business
process. It might solicit quotes,
reserve inventory, issue purchase
orders, confirm receipt of items,

and transfer funds. For scenarios
like this, using a single ACID trans-
action for the entire business
process is impractical. Business
processes require a new kind of
transaction.

Long-running transactions avoid
locks on non-local resources, use
compensation to handle failures,
potentially aggregate smaller ACID
transactions, and typically use a
coordinator to complete or abort
the transaction. In contrast to roll-
back in ACID transactions, com-
pensation restores the original state,
or an equivalent, and is business-
specific. The compensating action
for making a hotel reservation is
canceling that reservation, possibly
with a penalty. 

A number of protocols have
been specified for long-running
transactions using Web services
within business processes. WS-
Transaction with WS-Coordination,
OASIS Business Transaction Pro-
cessing, and WS-CAF are examples.
These protocols use a coordinator
to mediate the successful comple-
tion or use of compensation in a
long-running transaction.

The Future
Efforts to standardize business

processes like Process Definition
for Java (JSR 207) and OASIS’
WSBPEL will drive the creation and
acceptance of standards for long-
running transactions and compen-
sation. Working with long-running
transactions, these technologies
will expand a business’s ability to
share and execute business
processes with and among its trad-
ing partners.
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Applications composed of services allow
companies to modify business processes
more easily and deliver new, composite
software solutions faster and cheaper. But
there is a more important element: when
successfully managed as a broad architec-
tural initiative, services can chip away the
complexity of existing software systems. 

The simplification of software systems is
critical to business agility because it allows
the transfer of resources from costly soft-
ware maintenance to discretionary projects
that will make a bigger difference to a com-
pany’s future. 

When combined with sound principles
of governance, and undergirded with a com-
mitment to manage the delivery of “service-
as-product,” the migration to SOA can
streamline an entire software portfolio,
enterprise-wide. It fundamentally changes
the cost structure of IT.

Unlike other cost-reduction approaches
that, for example, shift expenses to another
quarter, the adoption of SOA can lead to
enduring benefits valued in the hundreds of
millions of dollars for large corporations or
networks of closely aligned trading partners.

But SOA Is Easier 
Said Than Done

SOA requires a conscious and careful bal-
ance between long-term structural agility and
more immediate and localized time-to-market
pressures. These concerns have long been at
odds within most organizations.

In many respects, the challenges of ser-
vice-oriented architecture resemble chal-
lenges already met under the guise of main-
frame or ASP models of computing, EAI, ERP,
or earlier architectures that attempted to drive

standards throughout IT. Similar challenges
surface whenever the needs of multiple
constituents must be met, or priorities must
be balanced between individual business
needs and the common good. 

Our mainframe colleagues (and more
recently ASP operators) are accustomed to
balancing the needs of multiple customers.
However, development, production, and
life-cycle management tended to be cen-
tralized. With SOA, these functions are more
often distributed. Every team providing
services, regardless of its location or compe-
tency level, has an implied obligation to
manage its services as “living assets” on
which other teams rely. Some do it better
than others.

The act of publishing and consuming Web
services alone won’t make an organization
more agile. Without additional effort and new
coordinating skills
on the part of IT
management, SOA
will deteriorate into
just another in-
complete technical
strategy, further
complicating the
software legacy for
years to come. 

The successful
exploitation of a
service-oriented
architecture requires
a level of inter-team
collaboration that
has very little to do
with shared white-
boards and instant
messaging. It’s all
about jointly man-
aging dependencies
and objectively trad-
ing off one set of
interests against
another.

Although a ser-
vice-based archi-
tecture results in
a looser coupling
between compo-
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attractive vehicle for attaining

greater business agility. It has the

potential to dramatically improve productivi-

ty and increase shareholder value with a

comparatively modest (though far from dis-

missible) incremental investment in infor-

mation technology.
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nents of applications, the architecture also
creates new, tighter interdependencies
between the organizations that produce,
consume, and manage services. 

Service consumers must increasingly
rely on providers to deliver an acceptable
Quality of Service. While Web service
management solutions are emerging
(just as MSPs did to manage the Internet
operations of the ’90s), Quality of Service
remains difficult to uniformly guarantee.
Modern development tools enable virtu-
ally any project team or business unit to
set up a Web service and register it in
UDDI, with no commitment to manage it
responsibly for use by other teams, or
even a declaration of any intention to
maintain it. Management of this expo-
sure is still largely up to central IT. 

Compounding that, Web services offer a
level of abstraction and interoperability that
companies find very attractive for EAI, and
the number of systems exposed as services
for integration purposes is likely to explode.
The danger is that services will be handled
as individual touch-points for application
integration, outside any unified strategy,
thereby increasing complexity. 

As a manager in one large telco lament-
ed, “We’ve had too much enterprise applica-
tion integration and not enough enterprise
integration architecture.”  Services, if not
managed as part of an overall architecture,
present similar risks.

Investing in SOA 
Implementing SOA is akin to fighting

terrorism – it requires a blend of high
decentralization in the field; cooperation
among loosely coupled agencies; and
tight, centralized command.

Executives who are serious about
leveraging SOA for business agility must
invest accordingly. Not just in Web ser-
vice technology, but also in organization-
al solutions that give service providers
and consumers the necessary support,
allow architecture to exercise its authori-
ty, and preserve the autonomy of individ-
ual business units to meet profitability
goals. 

One way to supply this broad coordi-
nation is to establish a “service compe-
tency center” (SCC). Enterprise architec-
ture is a likely candidate, or perhaps
some other high-ranking IT group that

reports to the executive team. Once
formed, the SCC facilitates the enter-
prise-spanning collaboration that SOA
demands, and documents the resulting
business agility (see Figure 1).

Consolidate to Save 
First and foremost, it is the SCC’s respon-

sibility to secure a new baseline of enter-
prise agility by reducing complexity in exist-
ing software systems. A well-defined archi-
tecture that supports the organization’s
strategic goals provides the means. The
architecture identifies the core set of servic-
es required to execute the strategy.  

Service reuse is the primary means of
consolidation. Each time one team uses a
service provided by another (instead of
building from scratch), the savings is
two-fold: duplicate development costs –
valued anywhere between $10,000 and
$10 million – are avoided, and as much
(or more) is saved in future maintenance. 

The popularity of the waiver process in
some companies suggests that architecture
has had trouble making similar Total Cost of
Ownership reductions stick in the face of
individual business imperatives. With serv-
ices, the focus begins to shift away from bat-
tles over physical architecture and platform
vendors to negotiations around service
management. 

The SCC leverages internal architec-
ture and design reviews to put pressure
on project teams to use services, but it
must provide assurance of ongoing ser-
vice availability, support, and respon-
siveness to change requests or project
teams will quickly defect.

Managing Corporate Assets 
This brings us to the second responsibil-

ity of the SCC: to ensure that the supply and
ongoing stewardship of core services deliver
maximum value to the enterprise at mini-
mum cost over time. 

As an extension of Project Portfolio
Management, SCC activities may include:
• Anticipating and monitoring demand for

services
• Defining the right mix of services to

meet demand 

FIGURE 1 A competency center coordinates and supports service producer, provider, and consumer teams, while
maintaining the goal to simplify the service-oriented architecture
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• Establishing corporate priorities for
service delivery

• Provisioning services from internal or
external sources

Services developed internally are corporate
assets, and must be managed accordingly.
These assets are valuable only to the degree
that they remain in production, and continue
to meet the changing needs of consumers.
Interruptions or unanticipated changes to a
service can be devastating to its consumers. It
is in everyone’s best interest that services,
together with all of their revisions, are man-
aged responsibly throughout their entire life
cycle, from acquisition to retirement.

Business units underwriting the original
development of a service are often unpre-
pared for this. Managing a service for other
groups incurs new costs, and loyalties are
divided. Once a service is delivered, busi-
nesses may move on to other projects.
Meanwhile, new service consumers with
additional requests are left hanging.

Garden-variety IT organizations sim-
ply don’t have the business knowledge or
skill set to manage a service as an asset.
The SCC may choose to perform an own-
ership function, at least temporarily,
until service owners can be identified.
But this has its drawbacks, too. 

The migration to SOA requires policies
for service ownership as well as contin-
gency plans for when ownership must
shift away from the original service pro-
ducer. The initial justification for a serv-
ice should include such plans, or perhaps
the service should not be approved for
use by other teams. This places the busi-
ness case for services front and center
over the course of their lifetime. 

A more commercial appreciation of serv-
ices as products can smooth the transition

to SOA. But this model also involves a shift
in how teams measure success.

Weighing the Priorities 
Wherever possible, the SCC should

help software teams make a successful
transition from software developer to
service provider. At the highly distrib-
uted, free-enterprise end of the SOA
spectrum, service producers continue to
manage their own business cases for the
services they provide.

Not to be underestimated are prac-
tices borrowed from the vendor commu-
nity, such as software product manage-
ment and marketing communications
techniques for defining and releasing
services as products and promoting them
to potential consumers. This includes
requirements management.

As more services are delivered and the ser-
vice architecture matures, service consumers
inevitably develop conflicting requirements
for service enhancements. While the SCC
should expect service providers to act as com-
mercial entities, serving the greatest consumer
needs on a business-priority basis, the SCC
should be prepared to resolve debates. Other-
wise, consumers will take enhancements into
their own hands and fragment the service
architecture. 

The SCC is uniquely qualified to nego-
tiate between conflicting interests –
especially if it can bring quantitative data
to light – and relay the priorities of the
executive team.

The SCC can ensure that a compre-
hensive measurement strategy is in place
to:
• Recognize service providers as busi-

ness entities, and find a basis on which
to reward them for contributions to
overall business agility

• Track the value of services to consum-
ing parties (including the initial cost
avoided, the opportunity value of hav-
ing the service available, and the ongo-
ing maintenance costs saved)

• Collect data on the underlying operat-
ing costs of an SOA

• Assess the net value of each service, in
the aggregate, to all consumers 

• Objectively model alternatives for
service management 

The SCC must make visible and quan-
tifiable the basis by which tradeoffs are
made between longer-term consolida-
tion goals and business expediency. All
too often the justification for a project
includes the initial development cost but
ignores the future costs of maintaining
that software in production. Projecting
the reduction of annual maintenance
costs achieved by consolidating software
systems around a core set of services, and
then demonstrating the actual savings
once the services are in place, is one way
to keep SOA agility goals in focus.

Conclusion
SOA can be viewed as a business

enablement strategy in which an organi-
zation’s core competencies are articulat-
ed in software systems and then carefully
managed as software assets to maximize
the return to the business, both in terms
of cost reduction and capitalization on
new opportunities.

However, a combination of familiar
disciplines (e.g., service-level manage-
ment and architectural review processes)
with relatively new ideas (e.g., portfolio
management and asset-centric perspec-
tives on software) must be brought to
bear in order for SOA to deliver the prom-
ised business agility. 

The key concept of treating services as
assets ensures that software is recog-
nized, valued, and managed to maximize
its business value. Though the manage-
ment challenges can be daunting, the
prospective quantifiable benefits of
greater business agility through SOA eas-
ily justify the effort. 

“Services developed internally are 
corporate assets, and must be managed
accordingly”



We can separate these into technical chal-
lenges and service portfolio challenges. The
top three technical challenges are: 
1. Lack of security controls at the protocol
level 

A fundamental prerequisite for business
process integration is the definition of a “trust-
ed environment.”  For example, given an activ-
ity within a process flow, only a limited num-
ber of roles are identified as “allowed to exe-
cute.” That means that the system should be
able to correctly identify the user attempting to
perform an activity (authentication) and ascer-
tain that he or she has valid access rights to do
so (authorization). This is true whether the
user is a person or a computer system (e.g.,
Web service). We want to guarantee the integri-
ty and confidentiality of any message
exchanged, keeping an audit trail of who did
what and when. The SOAP, WSDL, and UDDI
protocols are inherently unsecure and have
not addressed these basic requirements. A
BPM solution that accepts a SOAP message
with instructions for executing a task has no
direct knowledge of who initiated the request
or the corresponding authorization level.
These services must be provided by the enter-
prise architecture.

Organizations like OASIS and WS-I are
defining security extensions to SOAP. These
standards, however, need to converge and gain
industry-wide adoption before a “trusted envi-
ronment” can be created outside the firewall.

2. Lack of transaction management capa-
bilities 

Current mainstream Web services stan-
dards do not provide a mechanism for
handling synchronization across multiple
enterprise applications. For example,
transactions cannot be committed or
rolled back as atomic units if they span
multiple services. OASIS Business Trans-
action Protocol and Web Services Coor-
dination+Transaction are examples of
standards that are slowly gaining traction.
Still, they need to converge and be widely
adopted to allow the creation of low-cost,
true-enterprise integration solutions.

3. Lack of a universal data definition 
Web services rely on XML Schemas for

standardizing data formats. Despite some
industry-specific efforts, there are no univer-
sal standards for canonical representation of
data. Companies therefore create their own
data formats (for example, DTD/XSD) to
exchange data via Web services. This pre-
cludes true B2B integration, as the formats
from different companies require shared
understanding and translation, making it
expensive to deploy and maintain.

While custom vendor products exist that
repair the lack of security, transaction manage-
ment, and agreed-upon data semantics, archi-
tecture can be thought out to converge toward
solidifying standards. 

The second set of issues that companies
must address often appears once infrastruc-
ture technology solutions are solved. These are
more long-term issues and can be classified as
services portfolio challenges. 

The three main services portfolio chal-
lenges are:
1. Unstructured Proliferation of Services 

Different frameworks, tools, and coding

standards are currently proliferating in busi-
ness. Applications are wrapped and exposed
for explorating the Web services potential
rather than for business purposes. Most of
these services will not, however, be inserted
into BPM and therefore will not be particularly
useful for exploiting business value. In general,
if Web services proliferate without a manage-
ment framework, the services they offer will in
turn end up being overly complex, low per-
forming, and unmanageable. 

2. Lack of Architectural Layering of Services 
Web services and BPM favor, but do not

guarantee, an appropriate level of ab-
straction, which is essential in architecting a
service-oriented architecture (SOA). Struc-
turing process models and services along
separate client, presentation, business, inte-
gration, and resource levels of abstraction
requires more up-front planning and longer
implementation. It is, however, the only
assurance that repeatable and lasting solu-
tions are the results
of those efforts.

3. Lack of Business
Prioritization 
Web services solu-

tions tend to be devel-
oped in a silo, which is
usually in an applica-
tion or departmental
context. The same is
sometimes true for
BPM applications,
which focus on a
functional “hub” such
as CRM. The pre-
ferred approach is to
prioritize Web ser-
vices–enabled BPM
solutions as part of
the overall enterprise
IT portfolio. 

Identifying and
overcoming challen-
ges is the first leg on
the Web services BPM
journey. A clear road-
map will be necessary
to successfully reach
the desired destina-
tion. 
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In a previous article (Web Services
Journal, Vol. 3, issue 7), we looked at
business process management (BPM)

driven by Web services and the opportunity
it presents for new types of business solu-
tions. The potential impact of Web services
and BPM is great, but as companies look to
harness that power, they must identify and
overcome numerous challenges. 
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Unfortunately, to date, our efforts to
improve the productivity of this increas-
ingly important segment of the organiza-
tion have been less than spectacular. As
is pointed out in a recent study by the
Center for High Performance and its par-
ent company Hudson Highland Group
Inc. (“Unlock Corporate Performance:
America’s Knowledge Workers Provide
The Key”) a “performance crisis” has hit
Corporate America, hindering its ability
to shake off the effects of the sluggish
economy and return to sustainable
growth. 

For organizations to achieve peak per-
formance, they will need to dramatically
change the way in which their informa-
tion systems are built. Fortunately, we
are rapidly approaching a breakthrough

in the way applications are developed
and managed that will facilitate this
change. A number of individual factors,
including the proliferation of Web servic-
es, are working together to create this
breakthrough.

The Tipping Point
In his book The Tipping Point,

Malcolm Gladwell searches for catalysts
that precipitate a “tipping point” – that
moment in time when the boiling point is
reached. This concept holds that small
changes will have little or no effect on a
system until a critical mass is reached.
Then one final small change “tips” the
system and a large effect is observed.

One example of this phenomenon is
the establishment of e-mail as a primary
means of doing business. Although per-
sonal computers in business had been
around in various forms since the early
1980s, they were not seen as primary
means of communication. In order for
that to change, several factors had to
occur: PC prices had to come down low
enough to place them on every desktop;
users had to become more comfortable
with their use to incorporate them into
their daily routines; network technology
had to improve to the point where inter-
nal connections extended throughout the
organization; a public network (the
Internet) had to be established to allow
external point-to-point communication;

and easy-to-use e-mail software had to
be created. The tipping point came when
e-mail software was on enough desktops
to drive further adoption. Suddenly, if
you didn’t have e-mail you were out of
touch, and unable to conduct business
the way the rest of the world was con-
ducting it. 

Today, technology has become so
ingrained in the daily life of business
users that their requests for automated
solutions far outstrip IT’s ability to deliv-
er them all. One of the consequences of
this is that many users have resorted to
creating their own solutions using desk-
top tools (for example, creating macros
in spreadsheets to perform repetitive cal-
culations). The problem with this is that
these systems are isolated from the rest
of the organization, and the tools used to
build them are often ill-suited to the task
at hand. But we are moving toward a tip-
ping point, and the change will be swift
and sudden. Key drivers toward this
point are Web services and service-ori-
ented architectures (SOAs). These new
concepts will enable solutions developed
by and for a single business user to be
easily extended to others in the organiza-
tion. All that is needed to reach the tip-
ping point is the right tool built on these
concepts – a personal service builder
(PSB).

The impact of PSBs will be profound.
Before spreadsheets came along, for
example, financial analysts had to get IT
to develop a system for them in order to
automate their work. Today, the thought
of outsourcing a spreadsheet to the IT
department seems absurd. The same will
be true of many new kinds of systems
that will be developed by users
using PSBs.

From IT
Department 
to IT-Savvy
Organization

One of the keys
to the tipping point
being reached is
the willingness and
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growing ability of business users to comput-
erize their own part of the business. This is
rapidly leading to what can be called the “IT-
savvy” organization. In this new organization,
responsibility for IT will go from being solely the
domain of the IT department to being a
responsibility shared by (nearly) everyone
within the organization. 

This idea is a radical departure from the
current norm, where practically all develop-
ment projects are controlled by IT. Just the
thought of giving users the ability to develop
applications, no matter how small, outside
the umbrella of IT is enough to give CIOs
nightmares. Indeed, because (unlike spread-
sheets, for example) the applications devel-
oped by users will become part of the orga-
nization’s portfolio (they won’t remain iso-
lated on desktops), there needs to be an
overall platform, controlled by IT, that
assures compliance with standards and
security. In addition, IT has a critical role to
play in providing PSBs secure and easy
access to the information contained in lega-
cy applications.

Why the IT-Savvy 
Organization is Necessary

Creating an IT-savvy organization
addresses one of the great conundrums of
the current IT landscape: the mandate to do
more with fewer resources. Since organiza-
tions began to prioritize cost containment
over innovation, IT budgets have been
shrinking. Yet there has been a marked
increase in demand for new applications,
both large and small. Getting business users
involved in automating their own job func-
tions frees IT resources for the more com-
plex, detailed work that affects larger num-
bers of users. Essentially, this concept
extends the IT department to include the
whole company. Users have the need and
the desire, and given the right tools they
have the ability. Let’s look at each of these
factors in more detail.

The Need
Nicholas Carr’s famous (or infamous,

depending on your point of view) article
in the Harvard Business Review, “IT
Doesn’t Matter,” claimed that IT is no

longer viewed as a business advantage,
but instead has become more of a com-
modity in the way electricity has. While
many photons have been burned arguing
both sides of the case, the one core truth
behind it is that having technology alone
is not enough. It’s not a question of
whether your company’s business func-
tions are computerized and your com-
petitors’ are not.

The big difference now is the time
frame for development. When technology
was seen as a strategic advantage, organ-
izations were willing to invest huge
amounts of resources and wait months to
roll out a major initiative. They felt the
long-term payoff was worth the short-
term wait. Today, with IT being viewed as
a means to cost savings rather than com-
petitive advantage, those time frames
have been compressed. Business users
want the advantages technology can offer
now, not six months from now.

Complicating this scenario is the fact
that in recent years 75% of new applica-
tion projects have come in over-budget
or later than projected, with many appli-
cations scrapped before they are de-
ployed. There are many reasons for it,
including users changing their require-
ments in mid-stream and general shifts
in the business landscape such as the
increase in globalization. 

As the pace continues to increase, the
old methods of developing applications
to address the whole of the business from
end to end become increasingly difficult
to justify. There is an undeniable need to
change the way technology is developed
and rolled out in order to keep pace with
the way business now operates.

The Desire and the Ability
When computers were first introduced

into the workplace, they were viewed as
mysterious and intimidating by many
business users. Those users learned the
functionality by rote, and never strayed
from what they’d been taught. It’s hard to
believe now, but I can remember when
programmers had fun with user naivete by
telling them not to drop the disk drives
because the data would fall off! Users
could be kept in line by telling them they
could wipe out the entire organization’s
records with a single incorrect command
(and in some cases they probably could).
The users back then were therefore cer-
tainly reluctant to experiment or discover
new capabilities on their own.

The current generation of business
users has no such qualms. The older
group has been using computers as part of
their jobs for the past 20 years, and now
give them no more thought than they do
the telephone or copier. Younger workers
are even more comfortable with them,
having never known a time without com-
puters, and having played with digital toys
since the age of three. Many learned basic
programming skills in high school or even
middle school, and manipulated func-
tions in applications even before that. 

In their jobs, both groups use comput-
ers to create database queries, set up
spreadsheets to perform complex calcula-
tions across multiple worksheets, and do
multiple other tasks on a daily basis with-
out any experience with Java, Visual Basic,
or other programming languages. At
home, they create Web sites for their per-
sonal interests, despite the fact that they
know nothing about HTML. 

They do all of these things by choice –
and because they now have the ability.
Consider the database query. A few years
ago, setting up a database query would
have required submitting a request to IT

“Business is not a static entity, but 
rather a series of constantly occurring 
and evolving events”
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and waiting a week to two weeks for an IT
staffer to code it. Now they use intuitive
tools to create the query themselves and are
able to obtain the results immediately. The
technology has advanced to the point where
they’re able to create these applications for
themselves, without IT intervention. 

Moving the Concept Forward
The next logical step is to create an envi-

ronment where the services created by users
can become part of a larger enterprise
“application.” That’s what PSBs are designed
to do. They give business users the ability to
create services that solve their immediate
needs, yet may be combined with services
from other users to address larger issues.
Think of those Russian nesting dolls. The
smallest is an individual service. The largest
is the enterprise’s IT system. Services creat-
ed with PSBs are able to cascade in the same
way to create both of those layers, and all

the layers in between.
So what exactly is a PSB? One way to

think of it is as a development environ-
ment that lets business users create sim-
ple applications with techniques such as
mind mapping instead of writing code –
or depending on IT to write the code.
Those business users know their jobs
very well. They know what they need to
do it better. But unless they’ve taken pro-
gramming courses, they’ve lacked the
knowledge of how to translate their ideas
into something practical. Now, business
users simply need to understand the
logic – A follows B follows C – and then
map it out with the PSB. The rest hap-
pens behind the scenes. 

As opposed to today’s monolithic and
inflexible applications, the new PSB-
based model is designed to match the
way business operates. Business is not a
static entity, but rather a series of con-

stantly occurring and evolving events.
Today’s events may continue, or they
may be replaced by other events. With
the PSB-based model, users are able to
react immediately to changes in their
business environment and develop new
services as the need arises. Placing these
services into an SOA controlled by IT
allows those new services to be shared
easily with others. Once the standards
are in place, the organization can be-
come more agile, thus gaining a true
business advantage over slower-reacting
competitors. At this point, IT has again
become an advantage – not for its own
sake, but for what it enables business
users to do. 

Unlocking the Potential
PSBs are one key to unlocking the

potential of business users to create a
more effective, more efficient corporation
that the Hudson Highland Group details in
their report, because PSBs do for business
development what programs such as
Microsoft Front Page did for Web site
building. They provide the tools that allow
business users to create many of the serv-
ices they need without coding or worrying
about technical infrastructure. Business
users are thus able to apply their knowl-
edge to solve many of the challenges fac-
ing the organization – including the perva-
sive need to reduce costs – while relieving
IT of the burden of supporting numerous
smaller user requests. As a result, IT is free
to focus on bigger picture issues that affect
the entire organization.

We are at the tipping point for the next
revolution in IT; SOA-based PSBs will
push us over the edge. As they grow in
use, they will dramatically change our
perceptions of IT. Cycle times will be
reduced or even eliminated in some
cases, replaced by an ongoing interest in
development. Entire systems will change
over, but will do so on an ad hoc basis,
much as the river remains constant but
the water within it changes. In the end,
PSBs will help us realize the vision of the
high performance corporation, and cre-
ate a new era in IT. 

Sean Rhody is the editor-in-chief of Web Services
Journal. He is a respected industry expert and a con-
sltant with a leading Internet service company. 

“Business users want the advantages
technology can offer now, not six months
from now”
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Rhody: Let’s start with a high-level overview of WS-I and, if
you can, highlight key members, new members, and what your
broad mission statement is.

Glover: As far as key members are concerned, I’d have to say
every member is a key member. 

The mission statement is really easy. As emerging standards, par-
ticularly Web services standards, are adopted by the marketplace,
and as it is discovered that there are interoperability issues related
to the use of those standards, WS-I will produce profiles and sup-
porting materials that address those interoperability issues and
resolve them. That is, in a nutshell, what we do. 

We started in February 2002 and have been under way for about
a year and a half. We started by focusing on what was commonly
perceived to be the bedrock for Web services – SOAP for transport,
WSDL for definition of Web services, and UDDI for discovery. Those
three documents – we can call them specifications or standards; I
leave the distinction up to braver hearts than mine – have been
available for some time from a variety of sources. Of course they are
all in either W3C or OASIS. They have been adopted by a number of
platform, tool, and application vendors, and there were well-under-
stood interoperability issues related to using them, singly or togeth-
er, to produce Web services.

WS-I’s first job was to look at those three standards, identify the
interoperability issues, and come up with recommendations on
how to resolve them. That is, in fact, what we are preparing to do.
We have the Basic Profile version 1.0 in working group approval
draft status now [Note: the Basic Profile has since been released],
and that document is the WS-I position on how to address the
interoperability issues related to the use of those standards in Web
services. That’s what we’ve focused on for the past year. It’s the first

profile we’ve produced, so we’ve been learning as we go. In addi-
tion to producing the profile, we’ve produced a number of pieces
of supporting material.

First, we’ve been producing testing tools that help people ana-
lyze services and artifacts related to them, such as UDDI descrip-
tions and WSDL documents, to verify that those services and sup-
porting documents conform with the Basic Profile. Those tools will
be rolled out, we hope, this year. They are going into their approval
cycles now. 

In addition, we’ve produced a set of sample applications that
developers can look at to help them understand what a conformant
set of Web services looks like. In fact, we have a showcase of close to
12 companies that have implemented part or all of the sample
application and put it out on the Internet on servers, together with
an interface that lets you exercise those Web services and prove to
yourself that when someone has, in fact, implemented interopera-
ble Web services they can be mixed and matched. You can, for
instance, one day start using the Microsoft implementation service,
and the next day shift to the BEA or the Sun or the IBM implemen-
tation of that service, and because their interfaces were developed
using a common standard and all adhere to the Basic Pofile, it does-
n’t matter which one you use; they will all work in the application.
So we’ve got the profile, we’ve got the tools, we’ve got the sample
applications, and there are a few more documents that wrap around
them that help describe them a bit more, but that’s the root of what
WS-I does. 

Looking ahead a bit, what’s next? There is, I believe, consensus in
the trade press and among the Web services community that secu-
rity is the next thing we need to solve. We now have the Basic
Security Working Group under way, and that group is developing a
profile that addresses security. It hopes to have a preliminary draft
available this summer but beyond that, of course, these things take
as long as they take. We hope to have a draft profile before the end
of the year; that’s the goal of the working group. Once that’s avail-
able, we’ll be better able to estimate when the profile will be final.
That’s the next big deal for WS-I, dealing with security. 
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There’s also an effort under way now to take the Basic Profile and
figure out how we can add attachment support to it because a num-
ber of our members have indicated that that is something they
want. It’s not as close to completion as Basic Profile 1.0, but the
working group has a draft that they’re kicking around internally.
They’re not satisfied that they’ve solved all of the technical issues
yet, which is why it has not yet entered the public eye. 

Anything past security becomes more speculative. There are a
couple of things that we look at before we start work. We look to see
that a standard had been accepted by the industry – that’s a very
nebulous term, but in general it means that a standard has been
implemented by the vendors; it’s being used; it’s demonstrably
something that the industry thinks is important. 

The second hurdle we have to go over is that there need to be
interoperability issues related to the use of the standard. SOAP was
widely implemented in the middleware that most of us rely on. It
was being used by people who develop Web services. There were
obviously interoperability problems with it, so that’s an example of
a model. We expect to go through the same cycle when we look at
what the next set of issues we deal with is. We can conjecture, and
we did in fact in the roadmap we used when we launched WS-I. We
pointed to things like reliable messaging, workflow, choreography,
business rules, as things that some of us thought would probably
come up as the next sets of issues for the Web services community
to deal with. And we pretty much still think those are things we’ll
need to address down the road. However, we’re not there yet. Until
there are accepted standards that address those topical areas, and
until it’s clear that interoperability issues exist, those simply aren’t
topics that WS-I is going to take up and start developing profiles to
deal with. 

Rhody: Obviously SOAP, UDDI, and WSDL have seen a lot of
attention. Will you continue on those, like the attachments, or are
more coming up?

Glover: Where the Basic Profile is concerned, we’re going to get
1.0 out the door and then we’re going to deal with attachments. I’m
fairly confident that that is something we’ll focus on this year. Again,
speculating for a minute, you can look at what’s going on with the
basic definition of Web services. Inside W3C right now there is work
going on on SOAP 1.2, there’s work going on on WSDL 1.2. Within
OASIS, there’s work going on on UDDI 3.0, and all those are follow-
on standards to the standards that are in the Basic Profile. It’s rea-
sonable to suggest that as those standards are rolled out by various
owning organizations, there will be industry uptake. Once we see
that SOAP 1.2 is supported by platform and tools vendors, and
incorporated into Web services, it’s reasonable to expect, again, that
despite the wonderful job that standards developers have done,
there will be interoperability issues. If that’s the case, it’s reasonable
to think that that may be a set of work that WS-I takes on somewhere
down the road. But again, we’re going to wait. SOAP 1.2, WSDL 1.2,
aren’t out in “rec” form from W3C yet, and OASIS hasn’t released
UDDI 3 as a recognized standard yet. We’ll wait for that first. We’ll
also wait to see the various vendors incorporate those standards
into their products, and we’ll wait to see WS-I members come back
and say, “I’ve tried to build Web services incorporating SOAP 1.2, or
WSDL 1.2, or UDDI 3.0, or all of the above, and here are the inter-

operability problems I need help with.” Once we get a growing set of
interoperability problems identified by our members, that’s what
will prompt us to say it’s time to write a profile. 

Rhody:That makes sense. Do you see pretty much all of your
work as front loaded by other standards bodies, or is anything
coming directly from WS-I?

Glover: No, WS-I’s job primarily is to do follow-up work. There is
some work we do that is not initiated solely by the standards groups.
We’ve discussed what prompts us to make a profile. Stepping away
from that for a moment, we’re spending an increasing amount of
time with the WS-I membership to identify the Web services usage
patterns they’re seeing in their applications. And of course we’re try-
ing to cultivate the membership so we get a representative cross-
section of the industry. We’ll sit down with our membership and say,
“How are you using Web services? What are the usage patterns you
see emerging, the interoperability problems that you’re seeing?”
That is totally WS-I driven. We’re trying to get a better sense, within
the organization, of how the technology is being employed, what
the problems are, so we can be proactive and go out from the WS-I
to say, “Here are the issues we see that need to be resolved.” Not sim-
ply as a response to analyzing existing standards, but at some point
down the road, “Here are the usage patterns that users might like to
implement; here are the reasons they can’t.”

I think the two concepts that describe the work the WS-I is doing
are 1) implementers forum, and (2) standards integrator. One of the
things we’ve been doing is developing effective relationships with
W3C, OASIS, and IETF. Our primary focus has been on the organi-
zations that own the standards that represent our profiles, and I
think that will continue. But we’re also working with industry verti-
cal groups and other groups that are trying to be consumers of our
work, or are trying to contribute their requirements and shape what
we do. Focusing for a minute on feedback, however, obviously the
first and clearest feedback mechanism is as we release draft and
final versions of our profile. We’re encouraging the organizations
that own the standards we’re referencing to review the profile, look
at the interoperability issues we found, and insofar as it’s possible,
incorporate our recommendations in whatever form they feel is
appropriate into follow-on versions of their standard. 

This gets a little convoluted because we’re working the other way
as well. If you look at the clauses and basic profile that deal with
SOAP, you’ll find that many of our clauses are closely aligned with
the work that went into SOAP 1.2 within W3C. We attempted, as we
developed the profile, to minimize the costs associated with moving
from a Web service that was built based on SOAP 1.1 and the Basic
Profile into SOAP 1.2. The differences between the two technical
definitions are as small as we can make them, but at the same time
there are some differences. We’re sending the profile back to W3C
and encouraging them to read it, and if they see comments in it they
think are good ones, we’re encouraging them to weave our recom-
mendations into future versions of the SOAP stack, or the WSDL
stack, or the UDDI stack, or down the road into WS-Security. There’s
going to be some stuff in the profile that they simply can’t find a
home for because in addition to commenting directly on the stan-
dards, we also comment on how two or more standards should be
used together. Because we’re taking a view that’s different from a
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single standards developer view, some of this will just be hard to
incorporate directly into a standard. It’s probably down the road
that you’ll see the majority of the content of our profile. It will be,
“How do you deal with boundary conditions between SOAP and
WSDL; between SOAP, WSDL, and UDDI?”

Rhody: I think I understand the deliverables process. What
about the organization itself? Can you speak about the recent
board of directors election, and any formal relationships you have
with other standards bodies?

Astor: The WS-I was created about a year and a half ago and
there was a lot of inertia that I think had to be gotten over by the
people who created the organ-
ization. Once momentum was
established, it was important
to start looking around and
ask, “Okay, now that we have
something here, is it the right
something and what might
need to be changed? What do
our members think; what does
the public think?” There have
been several changes, and my
presence on this call is cer-
tainly one of them. Back in
late 2002, due to interest from
the rest of the community in participating on the board of directors,
which was previously open only to founding members, an election
was held and two additional board members were elected, Sun
Microsystems and webMethods. It was in that process that I got
onto the board, and I now chair the WS-I marketing committee. 

In terms of other organizations, it became clear some time ago
that, aside from the original nine founding and contributing mem-
bers, there was another category of people that are important to our
organization as well. Those are other standards organizations, not
just the W3C and OASIS, but also many of the vertical standards
groups like RosettaNet, Cydex, UCCNet, and others, such as ACORD
in insurance. Assuming that the membership agrees, there will be a
new category of associate membership established that will be for
organizational-type members to join the group as well. 

Rhody: That would be like system integrators, consultan-
cies, etc.?

Astor: No, more like RosettaNet, ACORD, and groups like that.
We’re talking primarily about non-profit organizations that don’t
have much money. 

Glover: We have an established mechanism for bringing com-
panies in. It doesn’t matter if they are a services company like
Accenture or a middleware company like BEA. This new provision
will allow industry verticals or standards organizations such as W3C
and OASIS to participate without paying dues. Primarily, these
organizations are not accustomed to paying dues and are not set up
for that sort of financial exchange. Many of them run on very small
budgets. It’s also a mechanism that we could use to bring academ-
ics in if there were specific cases where we felt that was necessary. 

Rhody: That makes a lot of sense.

Astor: Another change is that the board has created several sub-
groups – we call them board committees – to deal with various
issues. For example, the marketing committee, or the liaison com-
mittee. There was a lot of interest from the membership in partici-
pating in those committees so we’ve created a policy where when-
ever possible we open up those committees. The marketing com-
mittee is the first one that is open not just to board members but to
contributing members as well. We are now in the process of bring-
ing new members into the marketing committee. 

The theme that I noticed about WS-I that I think is evident is that
it has always been an inclusive organization. Certainly, I have found
it so since I joined and got involved. But its policies are being broad-

ened to be even more inviting
to nonboard companies to
participate in new and inter-
esting ways.

Another interesting thing
that happened recently that
got an enormous amount of
energy is that a special inter-
est group for Japan was creat-
ed. There are 15 participating
member companies now in
Japan who are actively trans-
lating all of the WS-I deliver-
ables and evangelizing and

promoting WS-I there. And many of the things that Tom alluded to,
such as SOAP with Attachments and security, are all driven by the
membership. So the changes going on at WS-I are extraordinarily
member driven. That is why we can’t tell now what we will be work-
ing on in six months. As Tom said, if SOAP 1.2 makes it in the mar-
ketplace, terrific, and in all likelihood it will be a candidate for a pro-
file, but it’s really driven by the members and their concerns. 

Rhody: That all makes sense to me, but this is the first chance
we’ve had to talk with anyone from the WS-I in depth. I’d like to
get an idea of the “state of the union.” Where do you think the
next big things will be in Web services, not necessarily things
WS-I will focus on immediately, but what is driving the industry.

Glover: First, I think you want to talk to the various vendors
because you’re asking about a space where I believe there will be a
difference of opinion. And the difference won’t be so much over the
technical areas where we have work to do. It will be over timing, over
prioritizing, and of course at this point there will be a difference of
opinion over which standard – or which effort that might produce
standards – will prevail in certain areas. If you look at reliable mes-
saging, there’s more than one effort underway right now to produce
an RM spec. If you look at workflow, there’s no consensus on a stan-
dard for workflow. If you look at business rules, same thing. These
areas are still, to some extent, hotbeds of research and discovery and
discussion, which is really good news. Some people look at the fact
that there is more than one effort to produce a reliable messaging
spec and shake their heads and say, “This is a bad thing; why can’t
we settle on one?” 

I guess I look at it and say, “Obviously this work is important; oth-
erwise there wouldn’t be so many people engaged.” A little bit of
debate early in the cycle is a good thing because it lets us look at var-

“the changes going on at WS-I
are extraordinarily member 
driven. That is why we can’t tell
now what we will be working 
on in six months” —Andy Astor
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ious ways of solving reliable messaging, or business rules or securi-
ty for that matter. It lets us explore different pathways for a while.
The reality is that at some point we have to make up our minds and
I think that’s happening. Five years ago we didn’t have SOAP and we
do now. Five years ago we didn’t have WSDL and we do now. We did-
n’t have UDDI and we do now. WS-Security I’d say, and this is a per-
sonal opinion, is emerging as one of the key specs for Web services
security and that’s happening because the industry is coming to
consensus on it. I really believe that in a couple years you’re going to
see that Web services is the next area where the industry says we
have to get this sorted out. Let’s come to an agreement on which
specification or specifications we’re going to base our reliable mes-
saging implementations on.
And frankly, this is where WS-I
comes into play. 

I think people join WS-I
for pretty much one reason –
they have decided that we
need interoperable Web
services. It’s important to all
of us for different reasons,
depending on who you’re
looking at. Some of us are
producing middleware;
some of us are producing
tools; some of us are con-
suming technology. We have
heterogeneous IT environ-
ments; we’re tired of not
being able to integrate appli-
cations without a custom solution. We see Web services as a
technology that will help us do application integration more
quickly and for less money. 

These are all good reasons for why people have joined WS-I.
We all believe we have to settle on specifications that are
deployed industry-wide in a common way. And that’s really what
WS-I is all about – it’s a growing community of companies say-
ing this is important to us; we want Web services to become a
viable technology. The only way it will become viable is if we
have a common understanding of how to interpret these speci-
fications. That’s what we’re here to do. That’s the really good
news, and I think that over the next couple of years you’re going
to see WS-I members starting to say, “Okay, this is the next nut
we have to crack. Now it’s security. Let’s all sit down and talk
about our security problem.” 

That conversation is ongoing. We have Basic Security going
on right now. If you look at what the Basic Security Profile is
based on, you’ll know a number of things about it. Security
tokens are important for the security community. We’ve listed
some token types that we are going to address. There’s already
a healthy discussion under way on whether that list of token
types is sufficient. Maybe it is, maybe it isn’t. It may be very
possible that even as we defined the Basic Security working
group’s charter we did so over the types of tokens that should
be included. SAML was one that didn’t make it into the version
1 charter. It’s very possible that we’re going to incorporate
SAML into a subsequent iteration of that profile and that’s just

part of the conversation that’s going on. When SAML settles
down, and we understand whether or not it’s important, we’ll
make a decision on whether we have to do something with it. 

One of the challenges we have is in making sure we have this
conversation going. It’s obvious through the conversation we’ve
had so far that it’s really important, so WS-I has to pull into the
organization the companies that represent what’s going on in
terms of the Web services user community. Particularly, we have
to pull in the companies that are technology consumers using
Web services, not just the companies that are using platforms or
writing tools, and this is a real challenge. If you look at W3C, at
OASIS, typically the companies that participate in standards

development are the hard-
core technology companies
that produce platforms,
that produce middleware,
that produce the compo-
nent solutions that people
use. Not the companies that
rely on those solutions. In
fact, when you look at
groups like the Liberty
Alliance, one of the things
they have said is that unlike
many standards efforts,
they have a lot of technolo-
gy consumers in their
ranks. The WS-I needs that,
and that’s a challenge that
we’ve got – trying to grow

within our membership an ever-larger percentage of technology
consumers that can come in – like United Airlines and a number
of others – and say “Right, we don’t build the middleware; we
don’t write the tools; we use this stuff. Let us tell you the prob-
lems we’re having.” We’re succeeding, thanks to the work that
this group is doing. Of course, the work that the liaison team
does is key here too because these companies often participate
in organizations such as ACORD, such as OMA; organizations
that cater to the problems particular to their industry. We’ve
spent a lot of time talking to the finance community, to health
care, to any number of other organizations, saying “Tell us what
your particular needs are – what it is you’re trying to do that you
think is unique to you. Looking down through your industry at
your basic infrastructure requirements, what do you need?” 

Rhody: I have one last question. If you had to say one thing to our
readers about what’s going on, the relevance of the work you’re doing,
what would you tell them?

Glover: Participate. If Web services is going to become a
technology that helps us all do what we want to do, namely
application integration, it’s going to take a lot of us participat-
ing in this effort. Whereas there is probably a limited section of
the industry that is interested in writing the next SOAP spec,
there is a much greater segment of the industry that has some-
thing valuable to say about what they need from Web services
if the technology is going to go partway toward meeting their
needs. And we need to hear from them. 

“If Web services is going to
become a technology that
helps us all do what we want
to do, namely application
integration, it’s going to take
a lot of us participating in
this effort” —Tom Glover
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What do you do if you want to try several
Web services before deciding whether to inte-
grate them with your IT environment, and you
don’t have the time to write a client for each?
And what is the best way to handle verbose
results that make it difficult to extract the infor-
mation that is meaningful to your company? 

Although some companies let you down-
load free tools to invoke Web services, they gen-
erally don’t give you much understanding of
how a request is generated and usually won’t go
beyond showing you a raw response. You may
want to roll up your sleeves and explore the
many standards and APIs such as SAAJ and
XSLT that are available to see how you can

invoke Web services and generate useful
reports. During this process you can begin
building a framework for integrating Web ser-
vices into your environment.  

In this article we’ll describe how to develop a
generic tool that allows you to select the WSDL
file of any Web service, provide the required
input when prompted, run the Web service to
view the result, and construct a report contain-
ing only the data of interest to you. Our generic
tool, which we will call WSClient for the purpos-
es of this discussion, uses industry standards
and readily available Java APIs such as WSDL4J,
SAAJ, Castor, JDOM, and XSLT.

WSClient Overview 
Our WSClient will allow us to select a WSDL

file, regardless of whether it resides on our local
machine, a private intranet, or the Internet.
After loading and analyzing the file, WSClient
will display the available operations – such as

GetFundQuote, GetHistorical-
Quote, and so on. For each
defined operation, WSClient
will display the structure of the
corresponding input and out-
put messages. 

When we select an opera-
tion, our tool will create a
dummy XML message that
conforms to the operation
schema. We can then fill in
the input values and click the
Execute button to run the
Web service. WSClient will

then send a SOAP message to invoke the
Web service and display the response,
which will be a valid result or a SOAP fault
describing a failure. 

Let’s look at how we’ll load the WSDL file,
create sample XML input, invoke the Web
service through SOAP, and generate a report
from the response. 

WSDL Parsing and Analysis
WSDL (Web Services Description Lang-

uage) defines an XML grammar that is used
to describe Web services. WSDL separates
the abstract definitions of messages and
endpoints from their concrete data formats
and deployments.

WSDL describes Web services by providing
the details of the communication requirements
necessary for a client to invoke the Web service.
Specifically, WSDL is an XML model that
describes the messages that need to be
exchanged between a client and a service
provider. Additionally, WSDL describes how
and where a Web service is invoked.

A WSDL document uses the elements
shown in Table 1 for defining a Web service.

Each element will be used to supply the
information we need to invoke a Web service.
WSClient will use IBM’s Web Services Des-
cription Language for Java Toolkit (WSDL4J) to
programmatically analyze the structure of the
WSDL and identify the operations available for
consumption. WSDL4J is the open source refer-
ence implementation of the Java APIs for WSDL
(JWSDL) being developed under the Java Com-
munity Process.

Our demonstration Web service is
named “XigniteQuotes” and is available
to the public from Xignite, Inc. The
XigniteQuotes Web service returns a full
month of historical quotes for any U.S.
Equity. ( You can
view the WSDL for
this Web service at
www.xignite.com/
xquotes.asmx?WS
DL.) WSClient will be
able to read this
service description
to get the details
required to consume
this Web service.
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TABLE 1: Defining a Web Service 

WSDL Element What the Element Describes

Types Describes the data types used by a Web 
service using a type system such as XML schema.

Message The abstract format of a particular message that a Web 
service sends or receives

Operation The abstract description of an action supported by a
Web service.

Port Type A named abstract collection of operations.
Binding Concretely defines the protocol and data format 

specification for a specific port type.
Port A single endpoint defined by a combination of a binding 

and a network location
Service A collection of ports that a Web service provides
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Finding the Services 
and Operations

Our tool defines a class named Com-
ponentBuilder that uses WSDL4J, the Castor
Schema Object Model, and JDOM to analyze
and compose an in-memory model of the Web
service. The ComponentBuilder class creates an
instance of WSDL4J’s WSDLReader interface to
load the WSDL definition. The WSDLReader
interface defines the necessary methods for us
to turn any WSDL into an in-memory model of
a service description. We pass to the
readWSDL() method the URI of our WSDL doc-
ument and receive an instance of the Definition
interface.

The Definition interface defines the meth-
ods we need to begin analyzing the WSDL defi-
nition and makes it possible to programmati-
cally discover the defined services, their opera-
tions, the data types, and the service’s endpoint
URI.

Now that we have an in-memory definition
of the WSDL document, we ask for the services
that are defined. The Definition interface’s
getServices() method returns a collection of
Service instances that our tool will iterate. Each
Service instance will contain a group of related
ports, and each port is represented as an
instance of the Port interface. From the Port
instance we can discover the binding referred to
by the defined port. A binding is represented as
an instance of the Binding interface, which
gives us information on the binding operations
that are represented as instances of the
BindingOperation interface (see Listing 1; due
to space limitations, the code for the article can
be found online at www.sys-con.com/webserv
ices/sourcec.cfm).

Finding the Parts
Using the BindingOperation we can find

details about the concrete implementation of
an abstract operation defined in WSDL. Our
tool currently supports only SOAP operations.
WSDL4J’s support for extensions to WSDL
include the ExtensibilityElement interface.
WSDL4J defines the SOAPOperation as a type of
ExtensibilityElement to give us the information
we need about the concrete implementation.
From the SOAPOperation instance we can
determine the encoding style and the SOAP
action URI if one is defined. 

The defined operation is represented as an
instance of the Operation interface that is
obtained by calling the BindingOperation’s
getOperation() method. The message structures
of the operation’s input and output are accessi-
ble as Message objects. Message definitions are
obtained by calling the getMessage() method
defined on the Input and Output interfaces.

The Message interface defines a method
named getParts() to retrieve the SOAP parts that
have been defined for this message. A message
part is represented as an instance of the Part
interface. The Part interface defines methods
for retrieving a part’s name, element name, and
data type name (see Listing 2).

We can use this information to get the asso-
ciated schema for each message part. This
allows us to construct the request message to be
sent to the Web service and to process the
response generated by the invocation. 

Creating Sample XML Input
Now that we know our message parts, we

can create sample XML to use as request data
when invoking the Web service. The Definition
interface defines a method called getTypes()
that we call to get the instance of the Types
interface. The WSDL4J Types interface repre-
sents the <types> element defined in a WSDL
document. We read the schema defined by the
types element into an in-memory model using
the Castor API.

In our sample WSDL document our
<types> element contains the schema
shown in Listing 3.

For each complex message part, we will refer
to this schema to build an XML message that
will be passed as part of the SOAP message sent
during the Web service invocation. If we expect
that the response part will be of a complex type
we can refer to the type defined in the schema
to process the response message. 

The WSClient’s ComponentBuilder class
defines a method named buildMessageText()
that takes as its input a WSDL4J Message
instance. From the Message object we can
obtain the list of parts that define the message.
The parts are iterated and sample input text is
built for the message parts. For each part
processed we check to see if there is a complex
type defined for it in our Castor Schema Object
Model.

For each message part, we generate an ini-
tial XML instance that can be used to invoke the
Web service. For example, our demonstration
Web service takes as the request message the
element named “GetQuotesHistorical”. Using
the element defined in the schema above an
appropriate input message would be:

<GetQuotesHistorical

xmlns="http://www.xignite.com/services/">

<Symbol>SUNW</Symbol>

<Month>12</Month>

<Year>2002</Year>

</GetQuotesHistorical>

This generated message is then saved to our
OperationInfo instance and is then used as the
initial message to be sent when we invoke the
service (see Listing 4).

SOAP Invocation
WSClient uses the Java SAAJ API to

invoke the Web service. SAAJ provides a
flexible, yet fairly straightforward, way to
consume a Web service. During our WSDL
analysis we captured the elements neces-
sary  to make a Web service invocation
using SAAJ.

The sequence of consuming a Web service
from our SAAJ client will be:
1. Create a connection
2. Create the message
3. Add message content
4. Send the message to the destination
5. Process the response

Creating a Connection 
and Message 

We create the connection by calling the
SOAPConnectionFactory’s newInstance()
method. We then create a new SOAP-
Message instance using SAAJ’s Message-
Factory class. The SOAPMessage instance
created by the SAAJ factory comes initial-
ized with a pre-defined SOAPPart that con-
tains a SOAPEnvelope (see Listing 5). 

In addition, the SOAPEnvelope comes
prebuilt with an empty SOAPHeader and
SOAPBody. The SOAPHeader is optional.
Our example doesn’t pass a SOAPHeader,
so we will remove it from the envelope
when building the request.

Sean Rhody is the editor-in-chief of Web Services
Journal. He is a respected industry expert and a con-
sltant with a leading Internet service company. 
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Adding Content
We add content to the SOAPBody using

SOAPElement instances added as child ele-
ments. We add to the SOAPBody a SOAP-
Element that contains the name of the service
we are calling. Parts defined for the input mes-
sage are then added as child SOAPElements
(see Listing 6).

Invoking the Web Service
The request content is obtained from the

sample input message that was built during
WSDL analysis. This initial value could be dis-
played and edited by the user using a GUI-
based tool and then used to populate the
request message.

Once we’ve added the request content to
the SOAPBody we can invoke the service.
The final steps are to create the SOAPAction
header and a URLEndpoint that points to
the service’s target URL. We give the
Connection instance our populated
SOAPMessage and the URLEndpoint and
invoke the Connection’s call() method. The

call() method returns the XML response as a
SOAPMessage (see Listing 7).

Making Sense Out 
of the Response 

Web service responses can be very verbose
and may contain extraneous data that makes
it difficult to find what you are looking for.
Even though XML documents are very struc-
tured, they are best suited for machines. Most
people find it far easier to view an HTML
report. A portion of the response from the
XigniteQuotes service is shown in Listing 8.

It is important to note that users do not
have to write this script themselves. Using a
generic XSLT script, the tool automatically
generates the script for this particular Web
service from the WSDL file. This generic script
knows how to traverse a WSDL file and extract
the structure of the response message. It is
aware of the XML Schema elements such as
ComplexType, Sequence, All, Group,
minOccurs, maxOccurs, etc. Using this infor-
mation it infers when to display items as text

fields and when to create tables.
The reporting process can be summarized

as follows:
1. WSDL file for Web service + Generic XSLT

Script = XSLT script for the Web service
2. Web service response in XML + XSLT script

for the Web service = HTML report

The generic script processes the entire
response and presents it in an HTML for-
mat, which may turn out to be very verbose.
Because of this the tool displays the schema
of the response, so users can visually select
the elements of interest. This will generate a
smaller XSLT script that will extract only the
pertinent information from the response
and present it as a report.

The generic script can be extended using
richer XSLT semantics and formatting
objects. This will enable us to transform the
response into any format, including HTML,
PDF, Word, or another XML document (see
Figure 1).

Conclusion
Although our sample client is written

using the Java language and Java-based
APIs, a similar application can be written
using tools and APIs available in Microsoft’s
.NET environment. The fact that WSDL
doesn’t force a particular programming
model is actually one of the beauties of Web
services.

WSClient is a useful mechanism for try-
ing Web services. As we have seen you can
use it to invoke any Web service and gener-
ate easy-to-read reports based on the
response. 

Our tool also can be used as a first step
towards integrating Web services. Users
can create a named scenario by specifying
a WSDL file, the input XML (which is con-
figurable), and an optional XSLT script.
Through an API, the tool can be program-
matically instructed to run the scenario
identified by its name and return the
result. This localizes the complexity of
dealing with Web services in the tool and
encapsulates the complexity from the
invoking program. If used properly, this
tool can help you make the transition
from tentative evaluation of Web services
to their complete adoption.

Sean Rhody is the editor-in-chief of Web Services
Journal. He is a respected industry expert and a con-
sltant with a leading Internet service company. 

FIGURE 1 The HTML report shows the relevant data in tabular form
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Kamiak Corporation Releases
Omniopera Viewer 1.0

(Sheridan, WY) – Kamiak Corporation, which

publishes tools for developing Web services, has

announced the release of

Omniopera Viewer, an Internet

browser plug-in that allows users to view WSDL

and XML Schema documents in a clear and concise

format, but does not require them to have expertise

in XML. Users can view a top-level summary of a

document, and can drill down to see details.

Kamiak Corporation has also announced the

release of Omniopera WS 1.5, their WSDL and XML

Schema editor, providing improved support for vali-

dation of WSDL and XML Schema documents.

www.omniopera.com

HP to Acquire Talking Blocks
(Palo Alto, CA) – HP has signed a definitive agreement

to acquire Talking Blocks, a service-oriented architecture

and Web services management software company. This

acquisition furthers the HP Adaptive Enterprise

strategy to help enterprises measure, archi-

tect, and manage change by creating a tighter linkage

between business and IT. Talking Blocks’ standards-based

service-oriented architecture helps companies integrate

disparate internal systems and the systems of external

business partners as well as manage Web services’ use in

highly flexible environments.

The Talking Blocks’ technology will also enable HP

to quickly deliver a proven, feature-rich Web services

management platform that will support the recently

released HP Web Services Management Framework.

www.hp.com/go/adaptive

CheckFree i-Solutions Announces i-
Series 5 with Enhanced Capabilities

(Atlanta) – CheckFree i-Solutions, provider of e-

billing and e-statement applications and part of

CheckFree Corporation,

has released the newest

version of its flagship software platform, CheckFree

i-Series 5. With i-Series, organizations can deliver

dynamic, interactive invoice, bill, and/or statement

content to business customers and consumers from

a single, integrated platform.

The new platform delivers greater scalability,

performance, and throughput than previous i-Series

software platforms.

www.checkfree.com

MyAmberPoint.com Provides
Knowledge Base and Forum for
Community Discussion

(Oakland, CA) – AmberPoint, Inc., has

announced its newest support offering,

MyAmberPoint.com, a personalized service, discus-

sion, and technical support portal designed to give

customers all the resources they

need to successfully implement

AmberPoint’s management solutions and gain

greater value from their Web services systems.

AmberPoint’s Customer Experience Group of con-

sultants, trainers, and support technicians will

manage and monitor the password-protected

MyAmberPoint.com portal.

www.amberpoint.com

Roving Planet Introduces WLAN
Management Platform 

(Boulder, CO) – Roving Planet has announced Central

Site Director v2.1, its latest enterprise WLAN manage-

ment, control, and integration platform. The platform

includes the first Web services

framework and XML-based applica-

tion program interfaces (APIs), enabling IT managers to

quickly and easily leverage existing systems and appli-

cations to administer changes to WLAN policies for

bandwidth and security management.

www.rovingplanet.com

Mindreef Releases SOAPscope 2.0 
(Boston, MA) – Mindreef, Inc., has announced

the availability of Mindreef

SOAPscope 2.0, the industry’s first

Web services diagnostics system. This emerging

product category addresses the challenges of iso-

lating and solving problems of applications built

with Web services throughout the development,

testing, and management process. SOAPscope 2.0

focuses on the interfaces between Web services,

described in a WSDL document. It makes WSDL

approachable by automating the steps people use

when solving Web services problems.

Mindreef SOAPscope 2.0 is priced at $99 and is

available immediately for download at 

www.mindreef.com

Altova Enhances Its Line of XML
Development Tools

(Beverly, MA) – Altova Inc., producer of XML-

SPY, the world’s leading XML development environ-

ment, has released the new Altova 2004 XML

development tools product

line, designed to meet the

needs of software developers who are building

advanced XML and Web services applications. The

new Altova 2004 product line consists of complete

updates to existing products, XMLSPY 2004,

AUTHENTIC 2004, and STYLEVISION 2004, and

introduces MAPFORCE 2004, a visual data mapping

tool with code generation capabilities, essential for

XML and database integration projects.

Altova’s MAPFORCE 2004 is a visual data 

integration tool that auto-generates custom data 

mapping code in multiple output languages, such

as XSLT and Java, to enable programmatic XML-

to-XML or database-to-XML data transformations.

It provides a two-step, XML-based approach to

enterprise data integration that ensures compati-

bility and interoperability across different plat-

forms, servers, programming languages, and 

database environments.

www.altova.com/download
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RosettaNet Moves Ahead
RosettaNet is a consortium of information technology, 
electronic components, semiconductor manufacturing and
telecommunications companies working on their own and with
other organizations to create and implement open e-business
process standards. We’ll look at what they’re doing, and why Web 
services will work for them.

ACORD: Leading the Insurance Pack
ACORD is a nonprofit insurance association whose mission is
to facilitate the development and use of standards for the
insurance and related financial services industries. This article
looks at how the insurance industry is using Web services to 
meet its goals.

FpML: Moving Money Around the World
The International Swaps and Derivatives Association is the
global trade association that represents participants in the 
privately negotiated derivatives industry, a business covering 
swaps and options across all asset classes. One of its most 
notable achievements has been the formation of a standardized 
document architecture, which has greatly facilitated market evolution.

And…

Production Web Services: The Critical Need
for Monitoring and Analysis
Web services are becoming the technology of choice today for
solving pressing point-to-point integration needs because of
the inherent benefits of the approach.  Foremost among these
benefits are cost reductions, business agility, and component reuse,
which we examine here.

Using Web Services for Business – 
Delivering the Message
If a solution to problems has been developed in a standards
group, then not only will you probably have the leading experts
in the world involved, but they are more likely to develop a very
good way of solving the problem. In short you should have a "better 
solution."
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W ithin the IT industry, we’re seeing a steady shift from an

RPC (remote procedure call) integration style to asyn-

chronous, document-based integration. More and more

developers are realizing that asynchronous services are core

to a new, loosely coupled and message-driven architecture. In

practice, while most developers and architects I work with are

sold on the value of an asynchronous architecture, it intro-

duces a steep learning curve that makes it more difficult for

them to take the next step. Having seen the good, the bad, and

the ugly sides of many integration projects, I’ll try here to pass

on some experiences on the benefits, common hurdles, and

best practices of implementing asynchronous services and

the systems that support them.

The main benefits that are enabled by asynchronous 

services and the associated loosely coupled, message-based

architecture are:

• Reliability: A synchronous integration style results in brittle

applications where the weakest link in a chain impacts an

entire application or business process. Reliable integration

requires asynchronous interactions.

• Scalability: Message-oriented middleware vendors and

developers have shown that queues provide for maximum

throughput and efficiency when connecting systems with

different processing and availability capacities. The same

approach can be taken with all integration projects by

leveraging asynchronous services.

• Long-running services: Integration projects frequently bring

the greatest value when automating business processes

that involve both manual processes and automated sys-

tems. Any service that supports or requires manual inter-

vention must have an asynchronous interface due to the

time it will likely need to complete.

Taking a real-world example, a developer needs to build a

bidding service and wants the benefits of an asynchronous,

message-driven architecture. What are the problems he or she

might run into?

• Designing an asynchronous interface: The goal is to think

about the interface to the service as a message-driven/doc-

ument style interface. The first step is to use XML Schema

to describe the documents that will be passed into and out

of the service. Similarly, the output of the service should not

be thought of as a return value and exception(s) but rather

as callback messages. In the XML Web services world,

WSDL and PartnerLinkTypes (which specify conversational

callback messages) are particularly helpful.

• Coordinating reliable/asynchronous conversations: Asyn-

chronous, conversational architectures with a service can

be highly reliable but introduce some new sproblems that

are typically not issues for synchronous, RPC-style integra-

tion. For example, when it is time to send a callback mes-

sage to the client of a service, what address should it be

called back at, and how should the callback message be cor-

related with the initiation message? The WS-Addressing

specification, promoted by the same software vendors

behind the BPEL specification, provides a standard answer

to these questions, or a custom solution could be crafted

using content-based correlation. Another problem sur-

rounds the reliable delivery of messages over less fault-tol-

erant protocols like HTTP. A well-behaved asynchronous

service should both support a reliable message delivery

standard (such as WS-ReliableMessaging) to enable once-

and-only-once guaranteed delivery of messages as well as

idempotence (the characteristic that sending the same mes-

sage multiple times has the same effect as sending it once).

• Managing transactional integrity: In an asynchronous world,

services will need to support compensating transactions

(also known as long-running transactions) rather than the

traditional XA model of locking transactions. This means

that services should implement pairs of operations (doXXX

and undoXXX) so that a client of the service, or a transac-

tion manager, as standards like WS-Transaction take hold,

will be able to cancel a fully “committed” operation if nec-

essary. A related facet of this problem is that of exception

management and task services. In an  asynchronous envi-

ronment, people and manual tasks can be inserted in the

workflow of a service or business process when appropri-

ate. Frequently this enables support of existing manual

processes for exception cases when automating a flow, and

speeds adoption (and thus ROI) of the automated system.

As you can see, there are many standards (BPEL4WS, SOAP,

WSDL, WS-Addressing, WS-Transaction, etc.) that assist in

implementing asynchronous architectures. These standards

provide a framework for an asynchronous architecture and

bring significant value in both the design and implementation

phases of an integration project by supporting asynchronous

interactions as first-class citizens. But all of these standards and

technology are the second step – the first step is for developers

and architects to learn to be more comfortable designing asyn-

chronous, loosely coupled services and systems.

Edwin Khodabakchian
Edwin Khodabakchian is the CEO
of Collaxa. Previously, he was the
CTO of the AOL eCommerce divi-
sion where he took an active part
in the Merchant Integration,
Shopping Search, Wallet and AOL
6.0 products. Before the acquisi-
tion of Netscape by AOL, Edwin
was the chief architect of the
Netscape/iPlanet Business Process
Manager, a product he drove
from inception to release.
edwink@collaxa.com
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