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Editorial

Does it matter that we have naming 
conventions or is this simply grist to the 
marketing mill? Actually we think it does 
matter, not because it causes us all to stop 
and think about the meaning of life and 
everything, rather it provides an important 
benchmark against which we can assess 
a wide variety of matters ranging from 
platform and tool support to application 
architecture and configuration policies.  

The use of Service Orientation as a 
naming convention causes one to 
consider whether this is analogous to 
Object Orientation. In some respects there 
are useful parallels to be drawn. When it 
was young OO was a new approach to 
building software systems that was based 
on objects, messages and classes. David 
Taylor summarized this by saying that “it 
is possible to be conversant in “object-
speak” using no more than ten basic terms: 
object, method, message, class, subclass, 
instance, inheritance, encapsulation, 
abstraction and polymorphism.”

Service Orientation is in many ways very 
similar to OO. We can say that SO is the 

provision, consumption and life cycle 
management of business and technical 
services which are self describing and 
loosely coupled, implemented in a 
technology neutral manner. We might 
also suggest that it is possible to be 
conversant in “service speak” using 
no more than ten basic terms: service, 
interface, description, service contract, 
service provider, service consumer, loose 
coupling, service reuse, abstraction and 
orchestration.”

In this month’s CBDI Journal there is CBDI Journal there is CBDI Journal
much evidence to support the evolution 
of SO. We report on various developments 
from Microsoft, IBM and CA which will 
eventually deliver SO platforms; we 
assess the new WebLogic tools which 
make service a first order artifact; and we 
comment on how widely used Architecture 
Frameworks need to change to support 
SO. Exciting times indeed.

David Sprott CBDI, December 2003

First we had Web Services. Then we realized that Web Services 
were simply a technology, and we needed architecture to manage 
the loose coupling of pretty much everything. For a time SOA 
was top of the toy box. Then we started to see Service Oriented 
Programming and Service Oriented Design. All very sensible, even 
if it is a bottom-up process of discovery. Of course the logical 
conclusion to this long running process is that we are progressively 
establishing a comprehensive approach to architecture, modeling, 
design, programming, deployment, interoperability etc that is 
service oriented. We have been talking about service orientation for 
a little while now, and we now see others doing likewise.

In this month’s CBDI 
Journal there is much 

evidence to support the 
evolution of SO

www.cbdiforum.com
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Service Oriented 
Platform Strategies

It is now clear that model based approaches are going to be 
foundational technologies in the near future, driven by the 
requirements of SOA and the utility computing. But this is not your 
father’s model based development! The industry is responding to 
real business pressures to deliver productivity across the entire life 
cycle, and to enable incremental, finer grained deployment. In this 
report we examine the underlying reasons for this key technology 
trend and discuss how this relates to the MDA standards initiative. 
We explain how IBM and Microsoft are making real progress in this 
area, and show how new application of the model based approach 
will deliver the Service Oriented Platform.

Introduction
From around 1985 through 1992 the software industry was gripped in a 
frenzy of excitement about development productivity, and how dramatic 
improvements could be achieved through automation of development 
using Computer Assisted Software Engineering tools or CASE, comprising 
modeling tools and code generators. There was a big industry push led by 
notable companies such as Knowledgeware and Texas Instruments, strongly 
supported by IBM that developed a grand plan under the name AD/Cycle1, 
for an open architecture integrating the life cycle from requirements to 
application operation.

More recently the OMG has been promoting Model Driven Architecture 
(MDA), which might be seen as a modernization of CASE concepts – for 
more details see our report on New Age Model Based Development Tools2. 
MDA has provided a more practical approach to model based development, 
and there is widespread support for the broad concept, although there is less 
support for the specifics of the MDA approach.

Today there is strong demand for automation and productivity improvement 
but the requirements are much broader than purely development driven 
productivity. The core requirement driving the industry is the need to create 
agile information services that are highly responsive to change in both 
functionality and life cycle economics.

Market Trend Report

“Those that cannot 
remember the past are 

condemned to repeat it” 
George Santayana, 1905

11 AD/Cycle strategy and architecture, IBM Systems Journal, Volume 29, No 2, 1990IBM Systems Journal, Volume 29, No 2, 1990IBM Systems Journal
http://www.research.ibm.com/journal/sj/292/ibmsj2902C.pdf
2 CBDI Report – New Age Model Based Development Tools, February 2003
http://www.cbdiforum.com/secure/interact/2003-02/newage.php3

By David Sprott
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Drivers of Model Based Strategy
Over the past year we have been bombarded by 
industry marketing about agile systems, and one of the 
main messages has been about utility or on-demand 
computing. Now the reality today is that this is mostly 
smoke and mirrors. Today utility/on-demand is a 
euphemism for outsourcing. This provides some cost 
benefits, but the real goal of utility/on-demand is to be 
able to dynamically reallocate and reconfigure resources 
according to need. And this promises to deliver genuine 
adaptability. To create adaptable environments and 
applications we need automation, and to drive automation 
we need smaller units of functionality together with 
information that allows us to manage and control the 
process. Service Orientation takes us down the path of 
incremental change, where the service becomes the unit 
of deployment; automation avoids the huge complexity 
that will be inherent in an environment with a very large 
number of variables.

The Service Oriented Platform Architecture
As we have said right at the outset, this is not a new idea. 
Back ten years ago IBM and others thought they could 
create an architecture and a set of tools that would allow 

them to implement a repository that provided common and 
shared meta data across the entire life cycle. Hence the 
name AD/Cycle. Today we see things a little more clearly. 
The platforms of tomorrow will be service oriented, they 
will be implemented as collaborations of federating tools 
that offer and consume services based on contracts that 
determine the schema and behavioral obligations.

The service oriented platform provides all the same 
benefits that make it attractive for use in business 
applications – loose coupled, federated, reusing existing 
assets, deployed incrementally and so on. The degree 
to which a platform is standardized will of course be 
an extremely important selection criterion, and we 
will discuss this further as we consider the two major 
platforms below.

The inherently federated approach of SOA, and the extent 
to which a vendor enables this for collaborating third 
parties is a crucial aspect of the new age platforms.

IBM Platform Strategy
IBM has the most complex of platforms, for example 
they have over 130 WebSphere branded products. Much 
of the portfolio has been acquired and has continued to 
be managed as five largely independent silos. To date 
IBM has even made a virtue of the separate silos by 
emphasizing the different brands, however this is all set 
to change.

From an overall perspective IBM now indicates that the 
five brands will soon disappear, to be replaced with a 
focus on integrated middleware. Whilst there is more 
than a small amount of marketing in this intent, we 
understand that IBM is also embracing SOA concepts 
in its platform. IBM platform architects recognize they 
have a classic case where perhaps their only option 
moving forward from today’s complexity, is to establish 
a network of collaborating services that comply with 

“The next step is in the use of knowledge. General 
Motors learned this in the 1980’s when it spent 30 

billion dollars on “robots” without much reduction in 
employment costs or much improvement in quality. 
The essence of automated production is a system 

organized around information. But once that system 
has been designed, the need for manual work soon 
goes down dramatically.” Peter F Drucker, The New 

Realities, Heinemann 1989

Service Oriented Platform Strategies continued . . .

Smaller Service Oriented units of deployment Incremental development, change and deployment

Shared meta data between the business process, service design, 
configuration and deployment tasks

Automation of life cycle that enables rapid change of the 
smaller units of functionality with improved quality control and 
management

Table 1: Key Drivers
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agreed schemas. IBM is pretty realistic about where 
they are in this process – they believe they have the 
architectural principles and policies in place, but they 
are really at the very start of the transformation.

The approach they are taking is an evolutionary one, 
discovering the services as they are needed, designing 
them mostly to suit the purpose as it is understood 
today. This puzzled me more than a little; I wasn’t 
expecting a top down approach, but I did expect to 
see some semblance of a technical utility service bus, 
as well as some of the key services identified. However 
IBM report that their experience is it’s VERY hard to get 
a stable interface definition. They are finding that over 
time the interface becomes much more specialized as 
the functionality grows, then performance demands 
force the service to be subdivided. Consequently this is 
driving them down the rather more tactical route.

Eclipse Based Meta Data

An important part of the IBM SOA work is their Eclipse 
project and specifically the Eclipse Modeling Framework 
project (EMF) 3, a meta data modeling framework which 

they are developing with their partners. EMF provides 
the framework and the meta model for interoperability 
between other EMF compliant tools. IBM is keen 
to stress that the Eclipse project is an open source 
project between IBM and its partners, and they are 
committed to take relevant meta models to appropriate 
standards bodies. For example the business process 
meta model has already been submitted to the OMG 
for standardization. IBM does accept there will be 
areas which will not be relevant for standardization, for 
example the meta models underlying IBM proprietary 
tools and platforms.

The place of MDA and UML

IBM spokespersons stress that they are very supportive 
of UML and MDA. However they see MDA as a collection 
of ideas and very general concepts and expect to move 
faster than the OMG’s MDA project. CBDI has much 
sympathy with this view. Like IBM we question the 
precision of concepts such as the Platform Independent 
Model (PIM) and the relevance and benefits of 
standardization of platform transformations.

Figure 1: Example Platform Components collaborating in a Service Oriented Platform 

3 Eclipse Modeling Framework http://www.eclipse.org/tools/index.html



6 CBDI JOURNAL © CBDI Forum Limited, December 2003

IBM expects to see areas of innovation in modeling; like 
Microsoft (see more on this below) they expect to be 
using Domain Specific Languages (DSLs) and will use 
existing standards where they are appropriate.

Run Time Aware Tools

The move to SOA and model based thinking is also 
going to have a big impact on the IBM tools strategy. 
In a predictable but significant move IBM has now 
consolidated the development product groups for 
modeling, design and development tools. They are now 
focusing very strongly on run time aware design tools.

We have been puzzled over the past few months over the 
relative positioning (and therefore strategy) between RRD 
and XDE. What is now being made clear is that RRD is a 
business analyst tool, based on attribute based design and 
delivery using a narrow set of patterns and behaviors. RRD 
today is still essentially the NeuArchitect product acquired 
from NewVis; the immediate plans are to implement this 
on Eclipse and the new WebSphere runtime also in the 
works which raises the level of abstraction of the platform, 
analogous to the .NET framework.

XDE will be moved forward to implement new modeling 
views, with a heavy emphasis on integrated design to 
deployment views, The integration of the WSAD and 
Rational tools products was clearly a major priority to 
allow this to happen, and we can expect considerable 
optimization, interoperable use of RRD and XDE within a 
project, and almost certainly new branding.

Microsoft Platform Strategy

A Meta Model of the Entire System

The best place to start is with Microsoft’s System 
Definition Model (SDM). This is a meta model of the 
artifacts in the broader environment that are created and 
maintained by application development tools, operating 
systems, applications, hardware, and management 
tools. Essentially the SDM is a blueprint of an entire 
system. The definitions contain all information necessary 
to deploy and operate a distributed system, including 
required resources, configuration, operational features, 
policies, etc.

The Microsoft approach will allow the basic structure 
of a service and system to be created by architects, 

designers and developers, and to be progressively 
populated by operations staff and service managers. 
We note by the way that in “Whidbey” the next version 
of Visual Studio, Service and Contract are first class 
artifacts. We understand that the SDM will be put into the 
public domain, to be published sometime during 2004 
as part of the VSIP (Visual Studio Integration Program) 
expressly to assist partners to achieve tight integration 
of a wide range of tools using the meta data.

Modeling and UML

By no small coincidence, over the past year it has been 
very obvious that Microsoft has been moving away from 
UML support. Whether this was initially a direct response 
to the IBM acquisition of Rational is unclear, but as the 
story unfolds it becomes obvious that Microsoft is 
embarked on a more radical strategy than simply coming 
up with its own modeling tools.

Now many will appreciate that Microsoft and its 
developer community is nothing if not code centric in 
its approach, and the likelihood of them adopting Model 
Driven Architecture as defined by the OMG is improbable 
at best. Microsoft is now demonstrating visual tools that 
use model like interfaces to facilitate population of the 
meta data, and integration with the code. Under the 
code name “Whitehorse” the tools allow a developer to 
specify the elements of a distributed system – services, 
endpoints, relationships, databases, subsystems etc, in 
a way that captures the basic elements and structure 
of a system, and serves as a skeleton on which other 
information can be added. For example logical and 
physical resources, deployment, instrumentation and 
configuration status, policies and more, not just in 
development but throughout the life of a system.

All of these information types are first class development 
artifacts which are tightly integrated with the code. The 
“Whitbey” demonstrations show how Visual Studio 
provides code and model windows with tight integration 
between the two views. What’s happening here is that 
what we have previously referred to as modeling, you 
know that “optional” activity, is now becoming an integral 
part of developers normal practice.

Microsoft plans to deliver a whole range of “modeling” 
tools. They have demonstrated their system/service 
structure and deployment environment tools, and there 
are more in the works. In the Microsoft environment 

Service Oriented Platform Strategies continued . . .
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there’s no reason why UML should not continue to be 
used in its problem understanding role. Where UML is 
going to be directly challenged is in its roles of supporting 
precise specification and code generation. So there’s no 
reason why Rational should not continue to support UML 
modelers in creating use cases and structure charts as a 
precursor to implementing on the .NET platform, but any 
close integration will need a major effort on the part of 
Rational to integrate with the Microsoft meta model. And 
many of the basic models will of course be provided by 
Microsoft, part of the platform and already fully integrated 
into the development and operational platforms.

Domain Specific Languages

Over the past couple of years there 
has been much academic interest in 
Domain Specific Languages (DSL). 
The basic idea is that we should create 
a number of small, usually declarative 
languages that are purpose designed 
for a particular problem domain.

Consider for example the domain of 
distributed service design. I think we 
all appreciate this area is going to get 
very complex. The architect/designer 
has to take into account a whole range 
is issues such as process mapping, 
message flow, sequence, database integrity, security, 
existing behaviors and so on. The aim of a DSL will be 
to define language abstractions that express solutions 
for these problem areas, which of course hide potentially 
massive complexity in the underlying framework. Now 
with suitable graphic representation the developer can 
choose a structure that implements well understood 
patterns that have been previously tried and tested 
across many implementations.

Conclusions
Both IBM and Microsoft recognize that their platforms 
must become inherently service oriented. To do this 
the platforms need to be information based, with 
comprehensive meta data schemas that enable 
automation of life cycle management of key artifacts. 

As a result Microsoft is encroaching on modeling space 
that it has traditionally left for its partners and there’s 
a huge amount of innovation starting in the modeling 
area. Whilst UML won’t go away, it will very soon be 
complemented by a range of other much more specific 
tools and techniques at the more precise specification 
level.

Microsoft is likely to deliver much faster than IBM; the first 
Whitehorse tools will ship in Beta next year. In contrast 
IBM has a hugely more complex problem to solve and 
will take much more time, not least because of its 
commitment to and requirement for standardization. But 

the problem that IBM is aiming to solve 
is also an order of magnitude more 
difficult because they are planning to 
establish a meta data driven life cycle 
for the entire range of heterogeneous 
technologies and platforms that they 
customers utilize – and that means not 
just IBM platforms.

For typical enterprises and utility 
companies (which of course includes 
IBM) with implementations spanning 
the entire history of IT – this is a 
crucial part of the picture of delivering 
agile system and services. IBM’s 
commitment to standardization is 

going to be a powerful argument in this area. The big 
question for IBM is whether they can deliver on their 
vision better than they did with AD/Cycle? If they adhere 
to a rigorous SOA, which enables incremental delivery, 
we will have more confidence in the outcome.

In contrast Microsoft has a somewhat simpler level of 
problem to address. They will be able to deliver solutions 
quite rapidly, although these solutions will address a 
more simple class of problem.

But what’s really encouraging is that both the major 
players that have been driving the industry down the 
direction towards Web Services, are now using the 
Service Oriented technology and architecture in a manner 
that will be of huge benefit to all their customers.

The platforms of 
tomorrow will be 
implemented as 
collaborations of 

federating tools that offer 
and consume services 

based on contracts
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BEA WebLogic Workshop

BEA and IBM are vying for market leadership in the Enterprise J2EE 
server space, both with very powerful application servers that support 
Web Services. Many CBDI members have a combination of the two 
and often are looking to SOAP to provide interoperability with .NET. 
There are many benchmarks available to compare performance and 
scalability of J2EE capabilities so in this report we focus on ease of 
use and Web Services support. In particular we were interested to see 
how far they had got with implementing message level security.

By Jonathan Stephenson

Product Report

Introduction
WebLogic Workshop is an integrated development environment designed 
specifically for the WebLogic server platform. Rumored to have been partly 
designed by developers who left the .NET Visual Studio team it certainly 
looks and feels familiar to anyone used to Visual Studio or Borland’s Jbuilder 
– products which have set the standards for drag and drop programming. 
When products such as Visual Basic came to the market their biggest 
impact was to mix the UI ideas of drawing packages with those of code 
editors. As we become more used to Object Orientation and adopt the Java 
programming model the visualization of classes becomes even more natural. 
Development for the Web makes the page layout capabilities of Workshop 
even more compelling and should do away with the need to buy separate 
HTML layout tools. What we were really impressed with however, was the 
way that the Workshop designers have supported the more difficult service 
capabilities such as asynchronous callbacks and conversational modes.

Before we drill down on our areas of interest, the general checklist of Before we drill down on our areas of interest, the general checklist of 
capabilities:

Developer Edition

• Web Services

• Web Applications based on Struts (as Page Flows), HTML, JSP

• XML-based applications using XML-Beans, custom mapping and 
XQuery

• EJBs

• Asynchronous and Synchronous beans

• Custom Controls

Platform Edition

• Portals

• Business Processes using process designerBusiness Processes using process designer
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• Integration applications based on PD4J and 
Java adapter patterns

Installation and Task List

We installed WebLogic 8.1 platform edition on a standard 
laptop with 256M RAM. This was very straightforward 
and there were no surprises or configuration steps. 
With this memory configuration we soon found that the 
performance was being affected by disk swapping and a 
quick upgrade to 512M fixed any sluggishness.

We decided to test the ease of use and Web Services by 
carrying out the following tasks without consulting the 
user guide!

• Create web service

• Consume the web service from WebLogic

• Consume the web service from .NET Studio

• Secure the Web Service using simple 
Username/password token

• Consume the secured service from .NET

Graphical Programming
Workshop represents controls in the graphical designer 
as if they were a type of Lego building block. You can see 
the inputs and outputs and attributes for the control can 
be inspected and updated in the attributes palette. Figure 
1 shows our first efforts at the usual Hello World service. 
A tab toggles you into the code view – where we generally 
found very little code. Components in this context are really 
doing what components should, hiding implementation 
detail. When a component is added to a project a wizard 
usually guides you through the basic set up – but at some 
point you have to get serious and cut some code. The 
code editor is everything you expect nowadays supplying 
instant syntax checks in color and context sensitive popup 
menus for choosing object properties.

Applications in Workshop are composed of multiple 
Projects, which is not completely obvious at first, and 
Project names become part of the URLs used to access 
the web application, so if you launch into your first 
project by calling it ‘FredsTest’ don’t be surprised when 
the URL is:

http://acme.com:7001/FredsTest/login.jsp

Creating Web Services
The Java standards for Web Services have lagged behind 
some of the leaders in the field and BEA was certainly out 
there with a good Web Services development platform 
before most. It is not surprising therefore that their 
system for marking up Java classes is unique to them. 
When the Microsoft .NET team invented the notation for 
[WebMethod] code attributes they had the advantage 
of owning the platform and the ‘standard’. BEA had 
to work with the Java language and chose to use the 
documentation syntax to write in the code attributes, for 
example:

/**
* @jws:ws-security-service
* @common:security roles-
allowed=”managers”
* @common:target-namespace 
namespace=’CBDI’

*/

Fortunately, the graphical tools handle this aspect of 
writing a service.

To get started we created a new Application and set up 
the directories using the simple wizard. Then looked for 
an easy way to build a Web Service. The File menu New
option includes the Web Service option which creates a 
.JWS file. This is a Java file where any class you add is 
treated as a container of Web Service methods.

Figure 1: Graphical Controls in Workshop: Our Service, and Service consuming another service
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Having created our CBDIHello service as shown in Figure 
1 we added a class by selecting the File>New>Class 
option and then added a method by selecting the ‘Add 
method’ option from the Insert menu. After naming the 
method we finally had to switch to the Source view to 
add the parameters, see Figure 2.

Running the Web Service from within Workshop is a 
single click on the Go button; this compiles and deploys 
the service to the development server and the test 
browser opens the extremely helpful service specific 
documentation page. From the help page for the service 
you can test and trace the calls to 
your service and also link to the 
consumer proxies. The developers 
building the service consuming 
application may of course be 
running on another J2EE platform 
and from the service help page they 
have everything needed to build a 
client application; a particularly nice 
feature we thought.

Consuming Web Services
Consuming Web Services is just as 
straight forward as creating them. 
There is a readymade control, which 
you insert into the project from the 
Insert Menu.

Once this is selected the wizard 
offers you a pretty comprehensive 
set of options, including a chance 

to point to a WSDL file or UDDI 
search. Note that the WebLogic 
platform comes complete with a 
UDDI registry and tools to browse 
and search both the private and 
public servers. We thought the 
option to make create a service 
factory was a particularly thoughtful 
use of patterns.

Security
Having got that far without any 
serious work we needed to push a 
little harder into new territory. Note 
the BEA security implementation 

is a fully supported product whereas Microsoft and IBM 
continue to ship products that are designated trial or 
technology preview. Of course this does mean that the 
IBM and Microsoft products are still free. IBM’s latest 
Eclipse-based WSDK goes some way towards making the 
security options usable but require you to really dig for help 
configuring the obscure deployment descriptor security 
options. Here’s what we found in WebLogic:

Security policies are XML files which can be linked to a 
service by entering the file name in the attribute inspector 
(see Figure 5).

BEA WebLogic Workshop continued . . .

Figure 2: Source Code View of our Hello Service

Figure 3: Web Service Help Page
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The Policy file is well documented.

Policies can currently include the following options:

1. Require Username/Password token. This 
is used to authenticate the user against the 
server’s user directory

2. Require a signature using X509 token

3. Require encryption using the server’s public 
X509 key

4. Corresponding options for SOAP responses

For example:

<wsSecurityIn>
<token tokenType=”username”/>

</wsSecurityIn>
<wsSecurityOut>
<userNameToken>
<userName>user1</userName>
<password type=”TEXT”>password1</
password>

</userNameToken>
</wsSecurityOut>
<wsSecurityIn>

<signatureRequired>true</
signatureRequired>

</wsSecurityIn>

Signing keys are loaded from the usual Java keystore 
which is specified from the policy file using the 
<keyStore> tag.

We found the example policy files for WS-Security 
were enough to get us started but we would have 
appreciated some examples using X509 certificates. The 
documentation of SOAP message security is the best we 
have seen and the server process is as follows:

1. Incoming SOAP is processed 
by removing the security header.

2. If encrypted the private key is 
read from the keystore and used to 
decipher the message.

3. If signed, the client certificate is 
extracted and the signature verified 
using the public key.

4. The certificate is checked 
against the user directory to see 
whether it maps to a Server user.

5. The Username token is 
extracted and the username and 
password used to log in as that 
user.

6. Since the rest of the 
invocation is now made with this 
authenticated identity, role-based 
security option is also applied.

7. The saved client certificate is 
used to encrypt the response if 
required.

Figure 4: Insert Menu

Figure 5: Web Service Control Wizard
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8. The policy stored in the WSDL is checked to 
ensure that all conditions are met.

This level of documentation is by far the best we have seen.

Transport Security and PKI Setup
Although it is often said that transport level security 
using X509 is simpler to set up, we actually see the 
same challenges as with message level security. The 
important issue is that service consumers must be in 
possession of private signing keys before any service 
calls are made. Apart from the administrative overheads 
of key distribution and management, the client code may 
not be running within a J2EE container, so the developer 
has to write code to open the keystore, read the key and 
apply the keys to the HTTPS objects.

As with the rest of this report we were impressed by 
the level of detail in the developer documentation. This 

included example code both using the WebLogic libraries 
and the standard Java JARs.

Interoperability
The last test we set ourselves was to check the 
interoperability with a .NET client. At this point we had 
not made any effort to select SOAP encoding options or 
styles for our Web Service. Previous experience with other 
servers had always shown that you have to select specific 
SOAP styles to get this to work. We built a simple .NET 
form and were immediately successful in calling our CBDI 
Hello service. BEA has kindly made the DOCUMENT/ 
LITERAL/ WRAPPED SOAP style the default.

Now we added the Username/Password WS-Security 
header to see if things were really so good! Alas, nothing 
would coax WebLogic (even version 8.1 SP2) to accept 
our security header. A double check of the documentation 
confirmed that the WS-Security is based on an OASIS 
draft from 2002 and no one at BEA was prepared to give 
us any clue as to when it would be updated.

Conclusions
Overall we found this an extremely easy to use and 
productive platform for Web Services. Building and 
consuming services could not be realistically any 
easier. The graphical representation of components 
and services makes it very easy to get started; we 
wonder how practical it would be when the designer 
gets cluttered with a large number of components. Like 
UML diagrams, they look great when there are enough 
to fit on a screen but then become a jumble as the reality 
of large-scale development hits home. For a service 
oriented development, broken down into manageable 
projects, we could see the graphical approach working 
well, and experts can always switch to code view.

Documentation of the WS-Security implementation is 
excellent and again this is very easy to use. There is no 
tooling for creating policy files so Workshop doesn’t go 
as far as say .NET WSE where you can point and click 
your way to a set of security policies.

The only disappointment was that we couldn’t get the 
end-to-end security working with .NET, but we should 
not point fingers at either vendor until WS-I complete 
their work on WS-Security profiles.

BEA WebLogic Workshop continued . . .

Figure 6: Attribute inspector showing security attributes
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Microsoft “Indigo”
Driving the Evolution of Web Services

If “Longhorn” is next generation of Microsoft Windows, then “Indigo” 
is the next generation Web Services. In this report we present not 
only an overview of what “Indigo” is and the benefits it offers, but 
also the sort of connected application scenarios we might expect to 
see once “Longhorn” is in place.

By Lawrence Wilkes “Longhorn”
At their 2003 Professional Developers Conference (PDC), Microsoft unveiled 
plans for the next generation of Windows, codenamed “Longhorn”. The first 
operating system based on the .NET Framework, “Longhorn” is a much 
more significant upgrade than the shift from Windows 9x to XP which 
was launched at the last PDC. It remains to be seen whether it will have 
as significant an impact on the marketplace as Windows 95, as Bill Gates 
predicts. However, it clearly offers very attractive functionality for both end-
consumers and business users alike and offers a platform upon which some 
highly sophisticated applications can be built.

This report focuses on “Indigo”, one of the so called “pillars” of “Longhorn”. 
As illustrated in Figure 1, these pillars consist of

• Avalon: Enabling a rich, multi-media UI far beyond our experience 
of using Windows today.

• WinFS: A type-aware file system that provides a view of information 
that can transcend the folder/file structure and application specific 
containers used today that inhibit our ability to locate and relate 
information.

• “Indigo”: Service-Oriented technologies for building connected 
systems.

• Fundamentals: Provides the manageability and security that 
underpins the rest of “Longhorn”.

• WinFX: a set of APIs for writing “Longhorn” applications.

“Indigo”
Today there is a plethora of ways in which systems and system components 
can be connected. Even within a single platform, Microsoft is not alone in 
having introduced numerous alternative technologies over the years that 
essentially provide the same function of enabling pieces of software to talk to 
each other. Web Services is the latest, though most promising in this line.

Market Trend Report
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Fortunately, Web Services are being introduced at 
the same time as a shift towards Service Orientation 
that promises to provide developers with an abstract 
and uniform way of handling a variety of underlying 
communications technologies, both new and old.

In the vision of the future that CBDI shares with Microsoft, 
everything can be considered a Service. Even when not 
using Web Service protocols, ideally there should be 
consistent model of a Service and its behavior.

“Indigo” is Microsoft’s infrastructure to enable this 
vision, which it describes as “a set of .NET technologies 
for building and running connected systems”. We can 
expand this with some further high level statements. For 
example “Indigo”:

• Provides a unified “Service Oriented” 
programming model for a variety of .NET 
connectivity technologies and scenarios.

• Like .NET, it provides developers a level of 
abstraction above the low level Web Service 
protocols and transport technologies.

• Enables more complex Web Service behavior to 
be implemented with support for transactions 
and reliable messaging via emerging Web 
Service protocol standards.

• Is not focused on any one connectivity 
scenario, style of communications or transport 
technology.

• Uses .NET Common Language 
Runtime (CLR) for language 
independence.

• Provides a migration path for, 
and interoperability with many 
existing relevant .NET technologies.

“Indigo” Architecture
As illustrated in Figure 2, the 
“Indigo” architecture consists of the 
following main elements:

Connector

The Connector provides the run-
time connectivity and is based on 
the following concepts

• Messages are pieces of data in SOAP 
envelopes.

• Services are where Messages are delivered. A 
Service is the code hidden behind the port.

• Ports are a named location in network space 
that provide the base URI for all the services it 
hosts. Ports are the endpoints for Messages.

• Channels allow Messages to flow through a 
Port to the Service. They provide a messaging 
pattern for the Service, such as reliable and/or 
asynchronous messaging, etc. Or for a specific 
transport technology.

Hosting Environments

The Hosting Environment is where the “Indigo” 
framework and Services can be loaded. A number 
of existing Windows hosting mechanisms have been 
adapted for “Indigo”. For example, a Service could be 
loaded as a DLL. Looking forward ASP.NET appears 
the richest functionality for managing Services with for 
example the capability to load Services on demand in 
response to Messages arriving.

Message Services

Provide functionality to all Services with for example, 
Messaging Services common to messaging applications 

Microsoft “Indigo”  continued . . .

Figure 1: The Pillars of “Longhorn”
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such as queuing and routing, or System Services 
required for transactional systems. Also included is 
a comprehensive Security model for Federation and 
Identity using WS-Security.

Service Model

The top layer of Figure 2 is the Service Oriented model 
that enables developers to declaratively specify the data 
structure and behavior of Services. It supports both 
Message and Method based approaches. This will be the 
prime access point into “Indigo” for Service developers 
and system assemblers.

Service Orientation, and Service Oriented Programming 
are terms you are likely to see increasingly used by 
Microsoft in the context of using “Indigo”. This might be 
a little confusing because “Indigo” is still presented as 
a class library and can be programmed using your OO 
language of choice. What is really meant by this is that,

1. the Service Model will enable complex service 
behavior to be programmed declaratively, and 
not programmed in object code.

2. the approach to assembling systems and/or 
sub-components of them, will be Service rather 
than Object based.

The emphasis on Service Orientation shouldn’t be seen 
as a replacement for Object Orientation, but rather 
complementary. Microsoft believes that OO will remain 
the predominant way in which the implementation of a 
Service is designed and constructed.

Benefits of “Indigo”
The benefits of “Indigo” can be seen from a number of 
perspectives:

Developer Productivity. Most obviously, the first is Developer Productivity. Most obviously, the first is Developer Productivity
straightforward developer productivity. Whilst many 
tools have simplified the delivery of basic Web Service 
protocols such as SOAP/WSDL and removed the need 
for developers to code the XML structures, “Indigo” 
takes this to the next step with:

1. generation of further emerging protocols 
supporting transactions, reliable messaging 



Figure 2: “Indigo” Architecture
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and security – with more to follow by the time 
“Indigo” is a released product.

2. more beneficially perhaps, simplifying delivery 
of the potentially complex Service behavior 
that uses these protocols – such as the use of 
Channels noted above.

Programming distributed transactions has never been 
trivial. Careful design will still be required but “Indigo” 
will remove the need for developers to deal with much of 
the low level mechanics.

The Services concept is embedded in the platform. 
One of the things we found commonly misunderstood in 
the early days of .NET (and probably still) is that it is the 
.NET Framework that automates the 
delivery of Web Service protocols, not 
some wizard in the developer tools. 
You could build all the SOAP and 
WSDL protocols for your Web Service 
with one line in Notepad as easily as in 
Visual Studio. “Indigo” builds on that 
with the next steps outlined above.

As if to reinforce this, presenters at 
PDC often went to great lengths to 
demonstrate building “Longhorn” 
applications using the oldest and 
most obscure text editors they could 
find. Of course the Visual Studio team went to similar 
lengths to demonstrate just how much more productive 
“Whidbey” (the next generation of Visual Studio) would 
be in comparison. But the point was made – the real 
power is in the platform, not just in the tools.

For Web Services, Microsoft delivered a clear head 
start with the .NET Framework over Java, which is only 
now catching up in terms of embedding the necessary 
capability into the platform. “Indigo” repeats this for the 
next generation of Web Service protocols and complex 
Service behavior.

A further important advantage is that Microsoft has 
delivered the .NET Framework in a number of editions 
that spans everything from high-end servers to mobile 
phones which will be repeated with “Indigo”.

Enabling Advanced Web Service Scenarios. In itself, 
“Indigo” doesn’t enable new uses of Web Services that 

couldn’t be done without it. However the power it offers 
developers will clearly encourage and drive them to 
broaden their use of Web Services because it becomes 
so much easier to do so.

Moreover, the combination of a reliable, secure platform 
and mobility will enable customers to use Web Services 
to deliver distributed applications they would not have 
considered before. If Microsoft delivers on the promise 
of Trustworthy Computing as part of “Longhorn” then 
PCs and all manner of devices (portable or not) can 
be treated as peers in a distributed network. The .NET 
Compact Framework already enables the humble PDA to 
provide, and not just consume Web Services.

A reliable, secure, mobile platform can offer radically 
different distributed architectures to 
those in use today where anything 
that is not behind the locked doors 
of the computer room is considered 
unsafe and only worthy of being used 
as a client to present information. It 
is going to be a peer-to-peer world 
where rich, powerful yet small 
devices can communicate with each 
other using Web Services without 
needing a server to intermediate.

For example, the question we posed 
back in December 2000, “Will Web Services Revolutionize 
Data Distribution?”1, and the scenario we outlined in that 
report can clearly be enabled with such capabilities in 
place.

This takes us back to the original vision of Web Services 
that was painted at the time of the .NET launch. Many 
will remember the videos that Microsoft showed, which 
were very end-consumer and device centric. At the time, 
they were dismissed as being as being a little far fetched 
and focus was switched instead to the prime use of Web 
Services for EAI and B2B, which it must be said better 
reflected user’s immediate needs.

Yet Microsoft is clearly moving step by step towards 
that original vision. In the 2005/6 timeframe, match 
“Longhorn” with the wide availability of broadband and 
high-speed always-on mobile communications (both of 
which will be almost ubiquitous in some areas by then) 
and that vision will be reality.

Microsoft “Indigo”  continued . . .

Microsoft makes Web 
Services the basic core 

capability for connectivity 
regardless of what or 

where the endpoints are.

11 Will Web Services Revolutionize Data Distribution, Lawrence Wilkes, CBDI Journal, December 2003,CBDI Journal, December 2003,CBDI Journal
http://www.cbdiforum.com/secure/interact/2000-12/rev_data_dist.php3
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The other Pillars of “Longhorn” will become important 
here. The rich multi-media experience of Avalon and 
the power of WinFS will combine with “Indigo” to drive 
demand for smart, rich clients/devices, which should of 
course maintain Microsoft’s market dominance.

Another sense of déjà vu at PDC was created by a 
demonstration given by Amazon. They are well known 
for their market leading use of Web Services, and in 
the demo Amazon married this to Avalon and WinFS 
to show how they believed they could improve the 
shopping experience through the use of “Longhorn”. 
Given Amazon’s traditional choice of technology this 
was something of a coup for Microsoft.

The sense of déjà vu was emphasized by their 
implementation of Hailstorm/.NET MyServices like 
functionality included in the application by Amazon. 
It makes so much more sense for an organization like 
Amazon to deliver this than it ever did for Microsoft. Not 
surprisingly this aspect of the demo passed by without 
much comment, but it reinforced that there were many 
aspects of the original .NET vision that are going to 
become reality.

Reducing the Pain of Migration
If there was a downside to Microsoft’s introduction of 
the .NET Framework, it was that they didn’t do a very 
good job of helping users take their existing software 
assets forward. This might have been attributed to 
the framework itself, or simply Microsoft’s inability to 
provide a better roadmap for developers to migrate to 
.NET. Consequently, their competitors whilst having 
to acknowledge that .NET was a powerful platform, 
managed to portray it as requiring a “rip and replace” 
approach that wasn’t what budget constrained users 
wanted to hear.

Whatever the reason, Microsoft does not seem to be 
repeating this mistake with “Indigo”. They have clearly 
done significant work to enable appropriate Microsoft 
technologies that users will have used to build existing 
connected applications such as COM+, ASP.NET and 
MSMQ to work with “Indigo” and take advantage of the 
features it brings with the minimal amount of effort.

This is apparent in the “Indigo” framework itself, 

migration mechanisms and just plain good advice that 
provides a much more comprehensive roadmap to 
adoption of a new technology than one normally expects 
from Microsoft.

A further important factor is that “Indigo” is not just 
applicable to “Longhorn”, and will also be made available 
to Windows XP and Windows Server 2003.

Conclusions
Though we were highly impressed with “Indigo”, there 
are of course some notes of caution

1. As we have discussed extensively recently2, 
business agility is not enabled just by the 
adoption of Web Services at deployment. 
Loose coupling needs to be considered across 
the whole lifecycle not just at run-time. Agility 
needs to be comprehended in analysis and 
design of the system and the Services, not just 
in the use of protocols. Software modularity is 
still as important as SOA.

2. The absolutely critical factor in building 
confidence in the use of smart clients/devices 
in complex Web Service scenarios is the 
delivery of Trustworthy Computing which 
Microsoft must get right.

3. Having completed early-adoption Web Service 
projects, many organizations will be investing 
heavily in Web Services before “Longhorn” and 
“Indigo” are delivered. Microsoft customers 
should pay close attention to migration strategies 
and ensure the software they build now is as 
compatible with “Longhorn” as possible.

That “Indigo” is one of the four main pillars of “Longhorn” 
demonstrates just how important Web Services has 
become. No longer a bolt on for esoteric distributed 
applications, or confined to high-end server-to-server 
integration, Microsoft will make Web Services the core 
capability for connectivity regardless of what or where 
the endpoints are. “Indigo” does such a good job of 
hiding and encapsulating the protocols and Service 
behavior that many developers in future will not really 
think about the fact they are using Web Service. It will 
just be the way applications are built

22 Component Based Service Engineering, CBDI Journal, Richard Veryard, Nov 2003, CBDI Journal, Richard Veryard, Nov 2003, CBDI Journal http://www.cbdiforum.com/secure/interact/2003-11/comp_based_srv_
eng.php3
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Service Oriented 
Architecture Frameworks
Considering SOA Support in TOGAF 8, Zachman and Others

In some ways Service Oriented Architecture is an evolutionary 
approach, in others it is quite radical. As your organization starts to 
think seriously about SOA, you might naturally turn to established 
architecture frameworks such as TOGAF and Zachman. In this 
report we assess their support for service orientation and provide 
guidance on where these frameworks might be helpful, and critically 
– where they are plain dangerous.

By Richard Veryard Introduction
The importance of IT architecture is broadly accepted across the IT industry 
and beyond. Many IT practitioners have the word “architect” in their job 
title. The US Clinger-Cohen Act (1996) mandates that all IT evaluation and 
acquisition within US Government shall be properly architected. But just what 
does properly architected mean in today’s service oriented world?

And can architects turn to established sources of architectural advice such 
as the Open Group or Zachman and expect to find practice guidance that is 
service oriented?

Framework processes
Since the mid-1990s, there has been a strong focus on IT architecture within 
US government. This has been promoted through support for a number 
of industry bodies, including the Open Group and the SEI, and has been 
given legislative support by the Clinger-Cohen act, passed in 1996, which 
mandates that all IT expenditure within US Government must have an explicit 
enterprise architecture.

For many years, we have seen a number of architectural frameworks 
and reference models – ranging from the Zachman framework to the 
ODP reference model. These provide ways of separating concerns 
architecturally, and provide ways of classifying architectural deliverables. 
But these frameworks alone do not deliver a complete architectural 
practice, since they do not provide guidance on the architectural process. 
TOGAF (the Open Group Architectural Framework) is now presented as 
such a process.

Best Practice Report
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The process lays out a standard task structure, with 
definitions of inputs, considerations and outputs for each 
stage of architectural work.

TOGAF was initially based on some work that came out 
of the US Department of Defense. For many years, it has 
been focused on technical architecture. However, with 
TOGAF version 8, which was published in December 
2002, TOGAF now encompasses business architecture as 
well as data architecture and applications architecture.

According to Chris Greenslade, chair of the TOGAF 
architecture forum, this has led to a greatly expanded 

interest in TOGAF, and he reports a 
huge level of demand for training and 
other support. However, the adoption 
of TOGAF by a major organization 
can never be an overnight process, 
and he doesn’t expect the benefits of 
TOGAF to emerge much before the 
end of 2004.

TOGAF has links to requirements 
engineering, project management, 
change management and IT 
governance. However there are 
opportunities to amplify these 
links in future versions. TOGAF 9 is 
currently under discussion.

Roll-Out
For obvious reasons, architectural 
work operates on a much longer 
time cycle than other development 
work. Thus TOGAF 8 is slowly going 
through a process of dissemination, 
evaluation and acceptance. To date, 
practical activity among TOGAF 
users has been largely focused on 
implementing TOGAF 7. A handful 
of very large organizations are 
currently evaluating TOGAF 8. In 
the short term, acceptance is likely 
to be slow. Popkin does not expect 
that more than 10% of its enterprise 
architecture customers will start 
to adopt TOGAF 8 during 2004. It 
may take 3–4 years before we can 
see significant results and more 
widespread adoption.

Modelling Notations
The primary modeling languages proposed within 
TOGAF for business modeling and system modeling 
are BPMN (for activity models) and UML (for use cases 
and class models). Thus services are equated with use 
cases. The trouble with these languages is that they are 
not designed for architects, and they are not very good 
at supporting architectural concerns, such as the degree 
of coupling in a complex system.

Figure 1: TOGAF task structure (source: Open Group)
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In recent years, a number of researchers have proposed 
a separate class of modeling languages, known 
as Architecture Description Languages (ADLs) for 
expressing the concerns of architects and for supporting 
architectural reasoning1. But as yet none of these have 
come to much.

Tool Support
TOGAF 7 is officially supported by 
System Architect from Popkin and by 
Metis from Computas. Popkin hopes 
that their tool support for TOGAF 8 will 
be approved early in the New Year.

Obviously the bare minimum here is 
support for UML and BPMN. But people 
who buy a tool because it supports 
TOGAF will expect more than this.

When people talk about a tool 
“supporting” a framework or process, I 
always want to know how rigorous and 
prescriptive this support is. Sometimes 
“tool support” simply means that the 
tool can handle all the notations and 
produce all the deliverables – but you 
have to provide the discipline and the links yourself. 
Sometimes “tool support” means that the tool forces you 
to perform tasks in the prescribed sequence, and to link 
the various deliverables in the prescribed manner.

Different organizations typically go for differing levels 
of rigor, and so the ideal is to have a tool that can be 
configured by the Chief Architect to provide the level 
of rigor that is suitable for a given organization. In the 
case of System Architect, this flexibility is offered though 
the Framework Manager module, which presents the 
methodology to the developer. The Chief Architect 
configures the modeling environment, using role-based 
access control.

Architects make substantial use of matrixes, mapping 
one set of objects (e.g. locations) against another (e.g. 
user roles). If you have these objects stored in a relational 
repository, with the mappings stored as associations 
between them, then you should be able to generate 
such matrixes automatically, from the direct or indirect 

(derived) associations between them. However, one still 
often sees architects manipulating these matrixes by 
hand, or using cumbersome Excel macros.

Given the importance of cohesion and coupling to a 
good architecture, these matrixes are often vital to 
support affinity or interaction clustering, and to make the 
clusters visible. Indeed, architects would benefit from 
an intelligent tool that could perform a simple clustering 

algorithm and present a first-cut 
decomposition of high-level services 
and business components. (In the 
past, there were development tools 
that did this.)

TOGAF and Services
TOGAF 8 makes frequent reference 
to services, and does provide some 
support for the identification and 
acquisition of services. The focus here 
is on simply describing an IT solution 
as a collection of services, and then 
designing the implementation of the 
IT solution from services. Legacy 
systems are also described as 
collections of services. These are 

good steps towards service-oriented design. Some 
examples of the service focus are shown in Table 1.

The issue with the TOGAF approach is that the service 
is simply a replacement for artifacts such as “functions” 
or “components”. There is no hint that services may 
have different architectural behaviors, driven by the 
fundamentals of loose coupling at all levels. Neither is 
there any mention of the provider/consumer ecosystem 
and economy, both intra and inter system boundaries. Or 
the potential for change in data distribution techniques 
resulting from service interoperability.

Developments in Architecture
Software architecture practice has always been in a state 
of constant change because of constantly changing 
technologies. A good place to start with requirements 
for an architectural framework is to understand how the 
technology change impacts upon architecture.

11 The SEI has a useful summary of the state of play with ADLs. http://www.sei.cmd.edu/str/descriptions/adl_body.html

The service-oriented 
approach suggests we 
think of building blocks 

in terms of services, 
and concentrate on 

defining (negotiating) 
services and service 

level agreements 
between them.

Service Oriented Architecture Frameworks continued . . .
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As a result of these shifts, activities that used to be 
regarded as strategic and mission-critical no longer seem 
quite so important – especially when emerging standards 
makes it easier and cheaper both to connect and to 
migrate across heterogeneous platforms. IT procurement 
used to be a strategic long-term commitment, demanding 
detailed investigation of the financial stability of the 
supplier, and accurate projection of future costs. It is 
now shifting to a tactical medium-term (or even short-

term) commitment, since IT users are more able to switch 
loyalties as the cost advantages shift.

What is now strategic is the nature and landscape of the 
service economy. If we want an on-demand business, or 
an on-demand government, this almost certainly involves 
collaboration between multiple organizations.

In an environment where people are making the transition 
from an old architectural approach to a new architectural 

RESOURCE

TOGAF Foundation Architecture
An architecture of generic services and functions that provides a 
foundation on which specific architectures and architectural building 
blocks can be built.

TOGAF Standards Information Base 
(SIB) 

A database of open industry standards that can be used to define 
the particular services and components required in the products 
purchased to implement the developed architecture.

TOGAF Technical Reference Model 
(TRM)

Provides a model and taxonomy of generic platform services

TASK/STEP

Create a baseline description in the 
TOGAF format

The objective of this step is to convert the description of the existing 
system into services terminology, to facilitate moving from product 
documentation to a service oriented description.

Select services portfolio per building 
block

The services portfolios are combinations of basic services from the 
service categories in the TOGAF Technical Reference Model that do 
not conflict. The combination of services are again tested to ensure 
support for the applications.

DELIVERABLES

Target Business Architecture
Includes model of Business Services, with specification of Service 
Level Agreement

Information Systems Architecture
Common Applications services view – both those being consumed, 
and those being produced for others to consume.

METHOD/
TECHNIQUE

Architectural Building Block (ABB)

Applying the ABB method introduces application space into the 
architectural process. This is the means of linking services, which 
address functionality that must be considered on an enterprise basis, 
with applications, which may or may not address global functionality.

Service Clustering
Produce affinity groupings of functionality using TOGAF TRM service 
groupings (or your business’ foundation architecture)

Table 1: Services in TOGAF
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SOA PRINCIPLE DESCRIPTION TOGAF

Service Value Each service represents a unit of value. TOGAF discusses the value of individual 
components. It is concerned with demonstrating 
the value of architectural and project work, and in 
preserving any value inherent in existing systems. 
However, it does not talk about the creation and 
management of value at the service level.

Service Integrity The service represents a meaningful “whole” on 
the consumer side.
(Note that the consumer’s view of what counts as 
a “whole” service is more important here than the 
producer’s view. For example, an eGovernment 
service should a represent a meaningful “whole” 
from the citizen perspective, not from the Civil 
Service perspective.)

Models of a business process are done from 
the perspective of the service provider. There is 
no model of the market environment or service 
ecology that would enable a consumer-side notion 
of service integrity.

Loose Coupling Asynchronous, open connections between 
components/services

Loose coupling is only discussed with reference to 
the use of certain design patterns. It is not treated 
as major architectural concern. 

Differentiated Service Services where functionality, quality or cost may 
vary with circumstances, including identity and 
context.

Management of diversity is an important theme 
with SOA, and it is certainly something the 
architect will want to be on top of.
In TOGAF, diversity is regarded as a problem 
at the technical level, and is not seriously 
discussed at higher levels, except in the context 
of internationalization. This means the TOGAF 
architect is not properly equipped for the On-
Demand business, where diversity of demand is a 
key characteristic of the requirements.

Multiple Provision Alternative services or service implementations 
may compete in a market or pseudo-market. This 
is the Multiple Provision pattern.
(To the extent that this pattern generates genuine 
choice for consumers, it shifts power from 
providers to consumers and has important political 
implications.)

Not mentioned.

Distributed Intelligence SOA assumes not merely that the functionality 
is distributed, but the intelligence governing the 
functionality is also distributed.

Decentralization is mentioned in a security and 
authorization context.

Service Oriented Architecture Frameworks continued . . .
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approach, an architectural framework needs to do two 
things. Firstly, it needs to support the new architectural 
approach fully. Secondly, it needs to support the 
architectural aspects of the transition – so that for 
example as an organization makes the architectural 
transition from tight coupling to loose coupling, and 
from design-time binding to run-time dynamic binding, 
the framework allows architects to manage this transition 
properly.

Towards Distributed Service Architecture
Whilst Web Services represent a direct evolution from 
distributed object technology, the service-oriented 
architecture introduces decoupling at many levels and 
in multiple dimensions – including at the business level, 
at the application level, at the data level, and/or at the 
technology level. Of course, decoupling means that 
distribution at one level should be entirely independent 
of distribution at any other level.

The old-style IT practitioner always regarded distribution 
as a source of complexity, and instinctively preferred 
non-distributed solutions wherever possible. The 
Service-Oriented Architecture turns this attitude on its 
head. The whole point is to distribute functionality across 
a network of services.

The well-known Zachman framework for IT deliverables 
has a column for Network, but historically this has 
generally been regarded as referring to geographical 
location. Zachman himself calls this column “Where” – the 
other columns being Data (“What”), Function (“How”), 
People (“Who”), Time (“When”) and Motivation (“Why”).

But in a fully service-oriented economy, we must 
abstract away from geographical location. Web Services 
and related technologies allow the geographical 
location (and other physical locators) to be completely 

transparent. Instead, we can now interpret “Where” 
as referring to locations within an abstract topology or 
network. In the service-oriented business we regard the 
enterprise as a (possibly federated) network of services. 
It is not geographical distance that matters any more, but 
commercial and semantic distance.

This was always a key vision of open distributed 
processing. The ODP reference model2 regards all 
systems as distributed, and (once full transparency 
has been achieved) it no longer matters whether 
this distribution is between objects and components 
on the same physical hardware device, or between 
services traded between separate commercial 
entities. (RM-ODP explicitly addresses the strategic 
opportunities and challenges of loose coupling, and 
doesn’t deserve the short and misleading dismissal it 
gets from TOGAF.)

This radically alters the nature of architectural interest 
in location. On the one hand, the architect simply has 
to assure himself that the technologies are in place to 
deliver the required transparencies – and then many of 
the geographical aspects of distribution will be taken care 
of automatically by the technology. Clearly, this is largely 
a matter for technical architecture. But this doesn’t mean 
the enterprise architect can now pretend that distribution 
has gone away. Instead, he can now focus on distribution 
at the business, component and information levels – and 
this may provide the opportunity to deliver enhanced 
levels of business/IT alignment and adaptability.

As indicated in Table 4 the TOGAF framework 
uses a conventional interpretation of the Zachman 
Framework. In comparison, we can show how the CBDI 
approach to SOA can be mapped onto a much more 
abstract business-level interpretation of the Zachman 
Framework.

Model-Based Management Using system models seamlessly through 
development, testing and operations, to provide a 
common understanding and visibility of systems 
and services.

This raises important issues of IT governance 
which may be amplified in TOGAF 9.

Table 2: TOGAF Support for SOA Principles

22 The ODP reference model, known as RM-ODP, is standard ISO-109746.
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Summary
Architecture is largely about how the building blocks 
fit together at a macro level – whether these building 
blocks are technical devices such as different operating 
systems and platforms, or information artifacts such 
as data stores with different schemas, or separate 

business partners collaborating in a federated business 
process.

The service-oriented approach suggests we think 
of these building blocks in terms of services, and 
concentrate on defining (negotiating) services and 
service level agreements between them. This allows the 

Old Architecture New Architecture

Data-Oriented versus Process-Oriented versus Object-Oriented. Service-Oriented

Emphasis on Integration (Tight Coupling) Emphasis on Collaboration – Loose coupled technology AND loose 
coupled applications

Use of standards as a means of future proofing investments. Standards are a key enabler of agility. 

Commitment to platforms / vendors is a strategic concern for 
technical architecture, with long-term implications.

Commitment to platforms / vendors is a shorter term tactical 
choice, with fewer long-term implications.

Architecture represents the first step of a grand and ambitious 
scheme to reengineer the entire IT portfolio. Architecture is a 
project, on which everything else depends. 

Architecture represents an ongoing practice of maintaining the 
architectural properties of an IT portfolio.

Distribution is about physical location. If you can implement all 
your data and functionality at a single data center, then you don’t 
have to worry about distribution.

Distribution is about logical and commercial responsibility. The 
service-oriented solution is always going to be distributed in this 
sense. Physical co-location is just a special (and increasingly 
atypical) implementation scenario.

Architectural scope is Enterprise and Application Architectural scope is Ecosystem, Enterprise, Application and 
Service

Architect assimilates stable and slow-changing business 
requirements from sources inside his own organization. The only 
information he gets directly from outside relates to technology 
(e.g. negotiation with vendors).

The architect is actively engaged in solving business problems. In 
some cases, this may involves direct negotiation with architects in 
other organizations, to establish an architecturally sound basis for 
business partnership.

Table 3: Changing Architectural Concerns

Service Oriented Architecture Frameworks continued . . .
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architect to abstract away from implementation details 
that are properly delegated to other developers, and 
focus on connectivity and coupling issues that have real 
architectural implications. Furthermore, it makes it easier 
for the architect to provide real governance over the IT 
environment, managing levels of structural coupling, 
and achieving measurable levels of adaptability and 
responsiveness.

While TOGAF 8 makes some first steps towards an 
architectural approach for SOA, it needs a lot more 
work. Whilst it identifies services as a first class artifact, 
it does not provide any guidance on architecture for 
service behaviors.
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website http://www.opengroup.org/architecture/togaf. 

Zachman Framework “WHERE” TOGAF CBDI

Scope Business Locations View
Enterprise Mobility View

Service Ecology
Service-Oriented Economy

Enterprise Model Business Logistics View
(function to location mapping)
Enterprise Mobility View

Service-Oriented Business
Business Service Bus

System Model System Engineering View
Standards View
Enterprise Mobility View

Service-Oriented Solutions
Enterprise Service Bus

Technology Constrained Model Networked Computing/Hardware View
Communications
Engineering View

Web Services
Technical Service Bus

Detailed Representations not in TOGAF scope

Functioning Enterprise Enterprise Security View
Enterprise Mobility View
Enterprise Quality of Service View
Enterprise Manageability View

Service Management
Business Process Execution

Table 4: Network Arc
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Computer Associates 
Unicenter WSDM

Start-ups and smaller vendors have been quick to deliver Web 
Service based products. This is most evident with Web Services 
Management (WSM), where it’s almost a regular monthly event for 
a WSM vendor to announce their new product offerings. Whilst this 
market might be very attractive to new entrants, we have regularly 
commented that some of the WSM functionality rightly belongs in 
the platform, and that capabilities provided by IBM, Microsoft, BEA, 
and others would eventually threaten this market. But what about 
the traditional Systems Management vendors? WSM is a natural 
market for them too. In this report we look at developments from 
CA that are now supporting WSM in their widely used Unicenter 
product range.

Introduction
System Management (SM) products such as CA Unicenter fulfil a critical 
role in monitoring the status and behavior of the systems infrastructure of role in monitoring the status and behavior of the systems infrastructure of 
databases, networks and application servers and alerting operations staff databases, networks and application servers and alerting operations staff 
to incindents or helping predict potential problems. Whilst these same 
components are required to manage service implementations, Web Services 
must be considered a new asset type that demand similar management 
attention in their own right. Web Services create new challenges, but also 
offer new management opportunities. For example:

• Web Services may be used between organizations (or even 
organizational units) that have no common SM infrastructure.

• Web Services can be the only exposed part of the system. The 
Service Consumer can only monitor the Web Service, upon 
which it may have a critical dependence, as no other part of the 
infrastructure behind it is accessible.

• External (and even internal) provision of Web Services can present 
new Security challenges to SM.

• Web Services can enable what is refered to as Business Level 
Management. Web Services often reflect meaningful business 

Product Report

By Lawrence Wilkes
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activities better than the underlying 
infrastructure. E.g. a Web Service request 
might place a sales order, whereas the 
implementation is comprised of fine grained 
system components that have no direct 
relevance to the business user.

• The status and behavior of the messages 
themselves need to be monitored and 
managed.

• SM can be itself vital to understanding why a 
Web Service may be performing in a particular 
way by relating it to the performance of the 
individual components. But Web Services 
may have complex relationships with system 
components, meaning that response time, 
performance or availability of the Web Service 
cannot be fully ascertained by traditional SM.

• Web Services will often be the subject of 
Service Level Agreements and must be 
monitored for compliance.

• Web Services messages may flow across 
multiple intermediaries and heterogeneous SM 
domains before reaching their final destination, 
making SLA monitoring and or the actual 
location of problems difficult to analyse.

• Service Consumers have the same need as 
Service Providers to manage Web Services. 
Monitoring SLA, resolving problems with lost 
or slow responses, understanding who is using 
what service, are equally important to either 
participant.

In response to these challenges a new breed of Web 
Service Management (WSM) vendor has emerged 
over the last 18 months. Even so, it is evident that 
the customer take up of WSM has been very slow. 
Customers are in many cases delaying decisions to 
acquire WSM capability because a) their level of need for 
management will naturally be paced by the rollout of Web 
Services, which is proceeding, but slowly, and b) they 
are waiting until their incumbent Systems Management 
vendor provides a compatible solution. Not unnaturally 
customers will prioritize familiarity with the existing 
product set and management console, an already 

deployed SM infrastructure, single point of support and 
hopefully favorable contract terms.

One of the challenges in considering the WSM market 
at present is there is no real benchmark of the scope 
of WSM products. Functions like those listed above 
such as monitoring of performance and problem 
notification are obvious. However, with “management” 
being such an open ended term and WSM vendors 
seeking to differentiate not only from each other but 
also mindful of the potential threat of existing SM 
vendors, a constant increase in the feature count 
means that the footprint of products in this market can 
be quite broad.

As such we often see WSM products overlapping with 
security, broking, messaging, development and other 
domains which we illustrated in our WSM Pipeline 
model1. This is especially true with those from start up 
vendors who have no other internal product groups 
that might otherwise form some natural boundaries. We 
expect the OASIS WSDM standards initiative (see Box 
1) will help by defining at least the minimum capabilities 
that will be expected of WSM products in future.

Unicenter WSDM
Against this backdrop, CA has recently announced 
Unicenter Web Services Distributed Management 
(Unicenter WSDM), based on products that were part 
of the Adjoin acquisition in the summer of 2003. With 
Web Services set to become pervasive both within and 
between organizations, not only does this present an 
opportunity for CA, it is imperative for them to respond 
in order to protect their SM market on which ubiquitous 
use of Web Services will have an impact.

Unicenter WSDM follows the familiar agent-based 
architectural pattern of manager/observer. The observer 
can be deployed either as a native process or as a stand-
alone proxy on the platform at which Web Service requests 
are arriving or responses are dispatched. Functionally, 
Unicenter WSDM is currently focused on what might 
be considered the “traditional” Systems Management 
domain. In common with most WSM products, various 
information about the run-time activity of a Web Service is 
captured and can be analyzed according to rules defined 
by the administrator. This covers a number of parameters 

11 CBDI Business Services Server Report, Jonathan Stephenson and Lawrence Wilkes, March 2003 http://www.cbdiforum.com/bus_services.php3
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including performance, message size, volume, response 
times and fault occurrences. Based on these, admin 
functions allow various alerts to be raised if for example, 
thresholds are exceeded.

Additional useful functions enable customers to

• Discover Web Services by “sniffing” the 
network for SOAP messages. This will 
probably be critical in the early days at least 
to find existing Web Services deployed before 
any proactive WSM strategy is put in place. 
Development tools now make it so easy to build 
Web Services they can easily proliferate in a 
much more uncontrolled fashion compared say 
to the deployment of a new database.

• Manage a Service Catalog that allows Web 
Services to be grouped in 
logical ways and managed 
as sets, such as all Web 
Services relevant to Sales 
Order Processing.

• Statistically define SLA and 
alert generation based on 
analysis over time of the 
performance and other 
parameters of existing Web 
Services. Whilst there will 
be situations where a Web 
Service must conform to 
some pre-defined SLA criteria 
and alerts generated when 
exceeded, it is also useful for 
example to generate alerts 
based on exceptions to normal behavior even 
if these are in themselves not exceeding the 
threshold.

As you might expect, Unicenter WSDM compliments 
the Service Level and Performance Management 
functions present in other Unicenter product with a 
set of Web Service oriented capabilities. The most 
obvious advantage of using Unicenter WSDM with other 
Unicenter products is to build a relationship between 
the management of the Web Services and of their 
implementations to provide more complete view of the 
whole system, making it easier not just to identify Web 
Service trouble spots but perform some root cause 
analysis to get to the core of the problem.

CA plan to take this “holistic” approach further by bringing 
Unicenter WSDM together with their appropriate security 
products later this year for which they see a strong 
requirement. Other features under consideration include 
a Business Level Management capability (as discussed 
earlier) that allows WSM based on message content 
– such as monitoring and managing SLA depending on 
order values or customer status.

Unicenter WSDM Management Pack For 
Microsoft MOM
Most recently, CA have announced a Unicenter WSDM 
Management Pack that plugs into the Microsoft Operations 
Manager, Microsoft’s own System Management product 
for Windows. This provides operations staff running 

a .NET environment with WSM 
capability compatible with MOM. The 
Management Pack for MOM collects 
the information from Unicenter WSDM 
and presents it via the MOM UI.

As illustrated in Figure 1, the Unicenter 
WSDM handler running on .NET 
takes a non-invasive approach that 
does not require change to existing 
Web Services as it leverages the 
message pipeline in the underlying 
.NET Framework.

CA will announce similar modules for 
other platforms by the end of year 
that will better tie Unicenter WSDM 
together with Unicenter products for 
BEA WebLogic, IBM WebSphere, and 

other web applications servers.

Driving and Responding to Web Service 
Management Standards
It came as no surprise that CA along with Systems 
Management stalwarts HP and IBM, and others 
announced a few months ago they had formed an OASIS 
Technical Committee (TC) to develop standards for Web 
Services Distributed Management (WSDM). It was more 
surprising perhaps that the majority of the existing WSM 
vendors were absent at the start, given that they were the 
only ones with actual WSM solutions in the marketplace, 
though many have since joined.

There is an obvious 
attraction to existing 
Unicenter customers 
in the combination of 

managing Web Services, 
Network infrastructure 
and implementations 
in a single consistent 

product suite. 

Computer Associates Unicenter ASDM continued . . .
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CA has taken the slightly unusual step of giving their 
product the same name as the standards initiative. 
However, the OASIS WSDM TC have not yet published a 
draft specification, so Unicenter WSDM which is currently 
in beta cannot be seen yet as an implementation of the 
standard with which it shares a name, though it signals 
CA’s intentions.

As a consequence of OASIS WSDM, one challenge that 
CA and many other WSM vendors will need to come 
to terms with in the longer term, is an increasingly 
agent-less approach. As the platforms themselves offer 
compliance with OASIS WSDM offering standards-based 
MOWS interfaces, plus some in-built WSM capability of 
their own, then the need to deploy WSM agents on every 
platform instance diminishes. Evidence is that customers 

would welcome a move that reduces the effort of 
deploying SM agents, as well as reducing performance 
overhead. Whilst this should not impact a well-designed 
observer/manager product architecture (it just replaces 
the agent software with standard interfaces), it may well 
affect their business model.

Already prepared for this, CA report that their business 
model now does not depend on the number of agents 
sold. They are also working with a number of partners 
with the aim of embedding their agents in their products 
at no cost, with the value proposition to them of 
immediate support for OASIS WSDM standards in those 
products.

Broader Impact of Web Services on CA 
Products
Web Services are also being applied to other parts of 
Unicenter. Their Unicenter ServicePlus Service Desk 
makes many of its functions available as Web Services 
to support the trend towards autonomic and on-demand 
computing, by enabling a self-managing infrastructure.

Web Services does not only impact Unicenter. It has an 
effect on a broad range of CA products. CA sees Web 
Services having a strong impact on Storage, another of 
their key growth areas besides Systems Management. To 
this end, CA has formed a specialist Web Services unit.

As well as providing Web Service support in their 
products for customer use, CA will also use it “under 
the hood” to better integrate their products where 
appropriate – an obvious solution to the diverse yet 
often overlapping and complimentary range of software 
they have acquired from a myriad of sources. Adoption 
of MUWS (see Box 1) would be highly relevant here. 
Even where Web Services will not necessarily be the 
technology used, CA report they are still adopting an 
SOA approach to their integration needs.

Conclusions
We expect OASIS WSDM to start having an impact in 
late 2004 and beyond, but even for some time after that 
the current observer or agent based approach used by 
Unicenter WSDM may still be required to support lagging 
platforms that have not adopted the standards, or to 
provide functionality that is not yet part of the standard. Figure 1: CA Unicenter WSDM for MOM Architecture





30 CBDI JOURNAL © CBDI Forum Limited, December 2003

Computer Associates Unicenter ASDM continued . . .

We would not expect OASIS WSDM to standardize every 
management function required from day one.

Far from being seen as a threat, CA expect that broad 
support for OASIS WSDM standards will help them by 
generating demand for management products that can 
make use of the information exposed in WSDM format 
and through WSDM compliant management protocols. 
Additionally, as WSDM gains acceptance, as well as 
working in a completely agentless setting Unicenter 
WSDM will also work with agents from other vendors, 
and vice versa. This may make it easier to sell Unicenter 
WSDM into organizations that have previously used 
competitive products, though clearly it also opens the 
way for their competition to do the same.

CA will hope that Unicenter WSDM will expand their 
current market, though there is an obvious attraction 
to existing Unicenter customers in the combination of 
managing Web Services, Network infrastructure and 
implementations in a single consistent product suite.

We believe the timing of CA’s entry in WSM is right. 
Earlier we said that one of the reasons why organizations 
had so far put off the implementation of WSM was that 
they were waiting for their existing SM supplier to deliver 
WSM capability. Another large factor in the delay is whilst 
many organizations now have Web Services deployed 
the actual number of different services exposed has 
been small and the volumes of transactions flowing 
through them low. Finally it is also probable that during 

the period of early learning many Web Services were not 
considered mission critical. Hence WSM has not been 
high on the list of requirements.

We believe this is now changing and clearly the volumes 
and critical nature of Web Services is growing rapidly in 
many organizations as they move beyond pilot projects. 
During 2004 we advise that most organizations either 
providing or consuming Web Services should be evaluating 
and implementing some level of WSM capability. As well 
as robust WSM functionality, advantages offered to them 
by Unicenter WSDM include:

• Relationship to other Unicenter products.

• Commitment to OASIS WSDM, with CA playing 
a leading role in the standards process.

• Understanding of need to support agentless 
approach.

The moves by CA outlined in this report leave them 
well positioned to take advantage of the opportunities 
presented by Web Services against traditional 
competitors in Systems Management, and help them 
counter the threat posed by numerous new entrants into 
the Web Service Management market.

OASIS Web Services Distributed Management Technical Committee

The WSDM TC was formed at OASIS by a number of traditional Systems Management and newer WSM vendors 
including Actional, BMC Software, Computer Associates, Confluent Software, Hewlett-Packard, Hitachi, IBM, 
Novell, OpenNetwork, SeeBeyond, Sun Microsystems, Waveset, and webMethods.

The purpose of the TC is “to define web services management, including using web services architecture and 
technology to manage distributed resources.” They have identified two distinct areas they will work on:
• Management Of Web Services (MOWS). i.e. the run-time monitoring etc., of SOAP messages.

• Management Using Web Services (MUWS) i.e. the management of any resource (not just Web Services) 
using Web Services as the standard interface to expose management information regarding that 
resource.

We understand the TC will publish its first draft specification early in 2004. 

http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=wsdm

BOX 1
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