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Looking at the wires it seems that SOA 
is the new alchemy – everyone is talking 
about it. However what’s noticeable is that 
everyone has a different perspective on 
exactly what Service Oriented Architecture 
really is. Further because SOA is today’s 
buzzword, it is becoming a hook for pretty 
much everything to do with services. 

In this month’s CBDI Journal we are 
attempting to provide some clarity 
to the question “what is SOA?” In 
the report Understanding SOA we 
provide a baseline on the concepts. 
We develop some definitions hopefully 
providing more clarity than the W3C 
who in their Glossary assert that 
SOA is “A set of components which 
can be invoked, and whose interface 
descriptions can be published and 
discovered.” We suggest that SOA like 
any other architecture is distinguished 
by matters of style and technique. If 
you want to differentiate between a 
Georgian and Edwardian building, you 
examine the styles of windows, doors 
and roofs, the room sizes and heights, 
fireplaces and plumbing together with 
building practices that together create 
a distinctive whole. The analogous 
definition for SOA might be along the 
lines of:

The policies, practices, frameworks 
that enable application functionality 
to be provided and consumed as sets 

of services published at a granularity 
relevant to the service consumer 
that can be invoked, published and 
discovered, which are abstracted 
away from the implementation 
using a single, standards based 

form of interface.

So what SOA is really about is delivering 
the relevant, high quality, reusable 
services at a business level of granularity. 
And it is this latter characteristic that we 
believe is going to be the enabler for the 
next really big step change in computing. 
When business and IT have a common 
perspective on the way services are 
specified, acquired, managed, charged for 
and so on, then big changes will occur in 
how businesses use those services. 

In the second report this month Towards 
the Service Based Business, we show 
how this change will take place, and we 
discuss some of the new business models 
that will emerge. This change won’t 
happen quickly, because the basics of 
the Web Services Architecture and SOA 
are prerequisites for this next phase. But 
for forward looking businesses it’s a vital 
subject to be considering right now. As 
you are making your plans for SOA, you 
need to ensure that you are factoring in 
the longer term business drivers. 

David Sprott CBDI, September 2003

Editorial

It’s now over three years since Web Services hit the streets, and 
we still have a considerable way to go before Web Services get 
anywhere near maturity. But wait a minute; everyone is now 
starting to realize that Web Services on their own are not sufficient. 
Web Services provide the interface technology, but they don’t turn 
base metals into gold or silver.

Web Services provide the 
interface technology, but 
they don’t turn base metals 
into gold or silver. SOA is 
the new alchemy.

www.cbdiforum.com
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Best Practice Report

Understanding SOA
Back to Basics with Service Oriented Architecture

If there was a hit parade of IT acronyms, SOA or Service Oriented 
Architecture would surely be number one. Yet for all the media 
comment, how many really understand what SOA is? For the 
architect, CIO, project manager, business analyst or lead developer, 
what do they do differently? Whilst we have published many reports 
on SOA, we have tended to focus and drill down particular aspects. 
In this report we provide a concise explanation that we anticipate 
will baseline the subject.

By David Sprott and 
Lawrence Wilkes

Introduction
It seems probable that eventually most software capabilities will 
be delivered and consumed as services. Of course they will be 
implemented as tightly coupled systems internally, but the point of 
usage – to the portal, to the device, to another endpoint, etc will 
be using a service based interface. I have seen the comment that 
architects and designers need to be cautious to avoid the syndrome 
that everything becomes a service. I think this is incorrect, and 
muddled thinking. It may be valid right now given the state of the art to 
question whether everything is implemented using Web Services, but 
that doesn’t detract from the need to design everything from a service 
perspective. The service interface is the major construct for publishing 
and should be used at the point of each significant interface. 

This allows us to manage the usage (delivery, acquisition, consumption 
etc) in terms of, and in sets of services. This will have big implications 
for how we manage the software life cycle – right from specification 
of requirements as services, design of services, acquisition and 
outsourcing as services, asset management of services etc. 

Over time, the level of abstraction at which functionality is specified, 
published and or consumed has been gradually been getting higher 
and higher. We have progressed from modules, to objects, to 
components and now services. However in many respects the naming 
of SOA is unfortunate. Whilst SOA is of course about architecture, 
it is impossible to constrain the discussion to architecture, because 
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matters such as business design and the delivery 
process are important considerations. 

A more useful nomenclature would be Service 
Orientation (or SO). There are actually a number 
of parallels with object orientation (or OO) and 
component based development (CBD):

• Like objects and components, services 
represent natural building blocks that allow 
us to organize capabilities in ways that are 
familiar to us

• Similarly with objects and components, a 
service is a fundamental building block that 
a) combines information and behavior, b) 
hides the internal workings from outside 
intrusion and c) presents a relatively simple 
interface to the rest of the organism.

• Where objects used abstract data types 
and data abstraction, services can provide 
a similar level of adaptability through 
aspect or context orientation.

• Where objects and components can be 
organized in class or service hierarchies 
with inherited behavior, services can be 
published and consumed singly or as 
hierarchies and or collaborations.

For many organizations, their starting place is the 
consideration of Web Services. However Web 
Services are not inherently service oriented. A Web 
Service merely exposes a capability which conforms 
to Web Services protocols. In this report we shall 
identify the characteristics of a well formed service, 
and provide guidance for architects and designers 
on how to deliver service oriented applications. 

Principles and Definitions

Looking around we see the term or acronym SOA 
is becoming widely used, but there’s not a lot of 
precision in the way that it’s used. The W3C for 
example refer to SOA as “A set of components which 
can be invoked, and whose interface descriptions 

can be published and discovered”. We see the can be published and discovered”. We see the can be published and discovered”
same perspective being used elsewhere; it’s a very 
technical perspective that thinks of architecture as 
a technical implementation.

This is odd, because the term architecture is more 
generally used to describe a style or set of practices 
– for example the style in which something is 
designed and constructed, for example Georgian 
buildings, Art Nouveau decoration or a garden by 
Sir Edwin Lutyens and Gertrude Jekyll.

So CBDI is advising that SOA is the style, which 
is the result of using particular policies, practices 
and frameworks that deliver services that conform 
to certain norms. For example certain granularity, 
independence from the implementation, standards 
compliance etc. 

Let’s start with some definitions, and compare 
some W3C offerings with CBDI recommendations. 
It’s probably sensible that we commence by looking 
at basic Service concepts.

Service

• A Component capable of performing a 
task. A WSDL service: A collection of 
endpoints. (W3C)

• A type of capability described using WSDL. 
(CBDI) 

A Service Definition 

• is a vehicle by which a consumer’s need or 
want is satisfied according to a negotiated 
contract (implied or explicit) which includes 
Service Agreement, Function Offered etc 
(CBDI) 

A Service Fulfillment 

• is an instance of a capability execution. 
(CBDI)

Web Service 

• a software system designed to support 
interoperable machine-to-machine 
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interaction over a network. It has 
an interface described in a machine 
processable format (specifically WSDL). 
Other systems interact with the Web 
Service in a manner prescribed by its 
description using SOAP messages, 
typically conveyed using HTTP with XML 
serialization in conjunction with other Web-
related standards. (W3C)

• a programmatic interface to a capability 
that is in conformance with WSnn protocols 
(CBDI) 

From the foregoing, it will be 
clear that the W3C have adopted 
a somewhat narrow approach 
to defining services and other 
related artifacts. CBDI differs 
slightly insofar as not all Services 
are Components, nor do they 
all perform a task. Also CBDI 
recommends it is useful to 
manage the type, definition and 
fulfillment as separate items. 
However it is in the definition 
of SOA that CBDI really parts 
company with the W3C. 

Service Oriented Architecture: 

• A set of components which can be invoked, 
and whose interface descriptions can be 
published and discovered. (W3C)

• the science of building (Oxford Dictionary); 

1 the art or practice of designing and 
constructing buildings. 2 the style in which 
a building is designed and constructed. 
3 the complex structure of something 
(Compact Oxford English Dictionary). 

First the components (or implementations) will 
often not be a set. Second the W3C definition of 
architecture only considers the implemented and 
deployed components, rather than the science, 
art or practice of building the architecture. CBDI 

recommends SOA is more usefully defined as a set 
of disciplines as: 

The policies, practices, frameworks that enable 
application functionality to be provided and consumed 
as sets of services published at a granularity relevant 

to the service consumer that can be invoked, 
published and discovered, which are abstracted away 

from the implementation using a single, standards 
based form of interface. (CBDI)

What these definitions highlight is that any 
form of service can be exposed with a Web 

Services interface. However 
higher order qualities such as 
reusability, independence from 
implementation etc, will only be 
achieved by employing some 
science in the design and building 
process that is explicitly directed 
at incremental objectives beyond 
the basic interoperability enabled 
by use of Web Services. 

SOA Basics
It’s would be easy to conclude 
that the move to Service 

Orientation really commenced with Web Services 
– about 3 years ago. However Web Services were 
merely a step along a much longer road. The notion 
of service is an integral part of component thinking, 
and it is pretty clear that distributed architectures 
such as CORBA, were early attempts to implement 
service oriented architecture. 

However what’s important to recognize is that 
Web Services are part of the wider picture that 
is SOA. The Web Service is the programmatic 
interface to a capability that is in conformance with 
WSnn protocols. So Web Services provide us with 
certain architectural characteristics and benefits – 
specifically platform independence, loose coupling, 
self description and discovery and they can enable 
a formal separation between the provider and 
consumer, because of the formality of the interface.

Understanding SOA continued . . .

Higher order qualities such 
as reusability, independence 
from implementation etc, 
will only be achieved by 
employing some science 
in the design and building 
process
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In fact Web Services are not a mandatory 
component of an SOA, although increasingly they 
will become so. SOA is potentially much wider in its 
scope addressing the quality of the service from the 
perspective of the provider and the consumer. We 
can draw the parallel between CBD and component 
technologies. COM, J2EE and UML component 
packaging addressed components from the 
technology perspective, but CBD (or indeed CBSE) 
was the discipline by which you ensured you were 
building the right components, that were aligned 
with the business. In the same way, Web Services 
are purely the implementation. SOA is the approach, 
not just the service equivalent of a UML component 
packaging diagram. 

Many of these SOA characteristics were illustrated in a 
recent CBDI report1 where we compared Web Services 
published by Amazon and Salesforce.com. You may 
be recall that Amazon has commenced offering Web 
Service interfaces to their store functionality. The 
objective of the offering is to allow third parties to 
incorporate Amazon functionality into their own web 

sites and to make the Amazon functionality seamless 
with their own. What’s immediately obvious about 
Amazon is that the services are meaningful business 
services – for example retrieve price; generate lists, 
add to cart etc. 

In contrast the Salesforce.com services are quite 
different. SF has a general purpose API, which 
provides general purpose CRUD access to the SF 
database. What they have done is to enable the 
CRUD actions as Web Services. Nothing at all wrong 
with this; however as a user you must understand 
the underlying model and comply with the business 
rules to ensure that your data integrity is protected. 
The WSDL tells you nothing about the business or 
the entities. So SF is Web Services without SOA. We 
summarize the differences in Table 1. 

So what we need is a framework for understanding 
what is a good service. If as we have seen from 
Amazon vs Salesforce, we have varying levels of 
usefulness, we need some Principles of Service 
Orientation that allow us to set policies, benchmarks 
and so on. 

1Service Based Packaged Applications http://www.cbdiforum.com/secure/interact/2003-07/service_based_pkd apps.php3

Amazon Salesforce.com

Hosted e-commerce as Web Services
SOA providing Meaningful Business Services

• Retrieve price and availability information in real-time

• Generate lists of best-selling products on the fly 

• Display Amazon.com search results directly on their Web 
pages 

• Build a recommendations engine using Amazon 
“similarities” features

• Enable their visitors to add items to their Amazon shopping 
carts without leaving their Web site 

• Automatically manage inventory 

• Generate order reports 

• Submit refunds in large quantities 

• Download competitive pricing information

Hosted CRM as Web Services
General purpose API proving simple “CRUD” capability

• Insert

• Update

• Delete
Consumer needs to understand application and business 
rules
Service Consumer has to do all the work

Table 1: Examples of Web Services and SOA
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We can discern two obvious sets here:

1. interface related – technology neutrality, 
standardization and consumable

2. design issues – which is more about 
achieving quality services, meeting real 
business needs, making them easy to use, 
inherently adaptable, useful and easy to 
manage.

Interestingly the second set MAY have been 
addressed to some extent by organizations that 
have established mature component architectures. 
However it’s certainly our experience that most 
organizations have found this hard to justify, and 
that while high quality components have been 
created perhaps for certain core applications where 
there is a clear case for widespread sharing and 
reuse, more generally it has been hard to incur what 
has been perceived as an investment cost which 
would not have a short term ROI. 

However when the same issues are applied to 
services, there is now much greater awareness 
of the requirements, and frankly business and IT 
management have undergone a steep learning 
curve of understanding on the cost and benefits of 
IT systems that are not designed for purpose. 

Here we have to be clear, not all services need 
all these characteristics. However it is important 

that if a service is required to be used by multiple 
consumers, (and this is typically the criteria 
that invokes the requirement for SOA) then 
the specification needs to be generalized, the 
service needs to be abstracted away from the 
implementation, as in the Salesforce.com case and 
you shouldn’t need to know about the underlying 
model and rules. The specification of obligations 
needs to be formally defined and precise and the 
service offered at a relevant level of granularity 
that combines appropriate flexibility with ease of 
assembly into the business process. 

Table 2 shows the characteristics of a service that are 
enabled by attributes of either Web Services or SOA.

If the principles summarized in Table 2 are complied 
with we get some interesting benefits:

• There is real synchronization between the business 
and IT implementation perspective.

This has been the source of concern for many years, 
that the business people really don’t understand the 
IT architecture and applications (not just in terms of 
functionality, but in terms of management issues, 
cost implications, upgrade policies and so on). With 
well designed services we can radically improve 
communications with the business, and indeed 
move beyond alignment and seriously consider 
convergence of business and IT processes.

Enabled by Web Services Technology neutral Endpoint platform independence

Standardized Standards based protocols

Consumable Enabling automated discovery and usage 

Enabled by SOA (MAY be 

enabled by Components)

Reusable Use of Service, not reuse copying of code/
implementation

Abstracted Service is abstracted away from the implementation

Published Precise, published specification functionality of 
service, not implementation

Formal Formal contract between endpoints, places 
obligations on provider and consumer

Relevant Functionality presented at a granularity recognized by 
the user as a meaningful service 

Table 2: Web Services and SOA

Understanding SOA continued . . .
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• A well formed service provides us with a unit of 
management that relates to business usage.

Enforced separation of the service provision 
provides us with basis for understanding the life 
cycle costs of a service and how it is used in the 
business. 

• Because the service is abstracted away from the 
implementation, it is possible to consider various 
alternative options for delivery and collaboration 
models. 

No one expects that core enterprise applications 
will be acquired purely by assembling services from 
multiple sources, at any stage in the foreseeable 
future. However it is entirely realistic to assume 
that certain services will be acquired from external 
sources because it is more appropriate to acquire 
them. For example authentication services, such as 
those that we have reports on from BT.

Process Matters
As indicated earlier, CBDI advises that good SOA is 
all about style – policy, practice and frameworks. This 
makes process matters an essential consideration.

Whilst some of the benefits of services might 
have been achieved by some organizations using 
components, there are relatively few organizations 
that rigorously enforce the separation of provision 
and consumption throughout the process. This 
gets easier with services because of the formality 
of the interface protocols, but we need to recognize 
that this needs managing. For example it’s all too 
easy to separate out the build process, but if the 
services are being reused by the same team, by the 
same application, then it’s all too easy to test the 
services in a manner that reflects understanding of 
the underlying implementation. 

With SOA it is really critical to implement processes 
that ensure that there are at least two different and 

separate processes – for provider and consumer

For the consumer, the process must be organized 
such that only the service matters, and there is no 

dependence upon knowledge of the implementation. 
If this can be achieved considerable benefits of 
flexibility accrue because the designers cannot 
make any assumptions about consumer behaviors. 
They have to provide formal specifications and 
contracts within which consumers can then use the 
service in whatever way they see fit. They want to 
know where it is, what it does, how they can use it. 
The interface is really the only thing of consequence 
to the consumer as this provides the service. 

The provider has a very different set of concerns. 
The provider needs to develop and deliver a service 
that can be consumed in a completely separate 
process. The focus of attention for the provider is 
therefore the interface – the description and the 
contract. 

Another way of looking at this is to think about 
the nature of the collaboration between provider 
and consumer. At first sight you may consider that 
there is a clear divide between implementation 
and provisioning owned by the provider, and 
consumption owned by the consumer. However 
if we look at these top level processes from the 
perspective of the collaborations, then we see a 
very different picture. 

What we have is a significant number of process 
areas where (depending on the nature of the 
service) there is deep collaborative working 
between provider and consumer. So potentially we 
have a major reengineering of the software delivery 
process. So although we have two primary parties 
to the service based process, we conclude there 
are three major process areas which we need to 
manage. Of course these decompose, but it seems 
to us that these are the primary top level processes 
as shown in Figure 1. 

1. the process of delivering the service 
implementation

2. the provisioning of the service – the life 
cycle of the service as a reusable artifact

3. the consumption process
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The advantage of taking this view is that the 
collaborative aspects of the process are primarily 
contained in the provisioning process area. And the 
provisioning area is incredibly important because 
the nature of the agreement has a major influence 
on the process requirements. There are perhaps 
two major patterns:

• Negotiated – Consumer and Provider jointly agree 
service

When new services are developed though, there 
is an opportunity for both provider and consumer 
to agree what and how the services should work. 
In industries where there are many participants all 
dealing with each other, and where services are 
common to many providers it is essential that the 
industry considers standardizing those services. 
Examples include:

• Early adopters

• New Services

• Close partners

• Industry initiative – forming standards

• Internal use

• Instantiated – This is it. Take it or leave it
For example a very large, monopoly (or near 
monopoly) provider might simply dictate the services 
that providers must use. Sometimes the service will 
already exist. You just choose to use it, or not. 

• Dominant partner

• Provider led – Use this service or we can’t do 
business

• Consumer led – Provide this service or we 
can’t do business

Figure 1: Three Process Area

Understanding SOA continued . . .
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• Industry initiative – standards compliance

• Existing system/interface

Architectures
This process view that we have just looked at 
is a pre-requisite to thinking about the type of 
architecture required and the horizons of interest, 
responsibility and integrity. For SOA there are 
three important architectural perspectives as 
shown in Figure 2. 

1. The Application Architecture is the 
business facing solution which consumes services 
from one or more providers and integrates them into 
the business processes. 

2. The Service Architecture provides a 
bridge between the implementations and the 
consuming applications, creating a logical view 
of sets of services which are available for use, 
invoked by a common interface and management 
architecture. 

3. The Component Architecture is the 
various environments supporting the implemented 
applications, the business objects and their 
implementations. 

These architectures can be viewed from either 
the consumer or provider perspective. Key to 
the architecture is that the consumer of a service 
should not be interested in the implementation 
detail of the service – just the service provided. 
The implementation architecture could vary from 
provider to provider yet still deliver the same service. 
Similarly the provider should not be interested in the 
application that the service is consumed in. New 
unforeseen applications will reuse the same set of 
services

The consumer is focused on their application 
architecture, the services used but not the detail of 
the component architecture. They are interested at 
some level of detail in the general business objects 
that are of mutual interest, for example provider and 
consumer need to share a view of what an order is. 

Figure 2: Three Architectural Perspectives
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But the consumer does not need to know how the 
order component and database are implemented.

Similarly, the provider is focused on the component 
architecture, the service architecture, but not on 
the application architecture Again, they both need 
to understand certain information about the basic 
applications, for example to be able to set any 
sequencing rules and pre and post conditions. 
But the provider is not interested in every detail 
of the consuming application, not the steps in the 
consumption process.

The Service Architecture
At the core of the SOA is the need to be able to 
manage services as first order deliverables. It is the 
service that we have constantly emphasized that is 
the key to communication between the provider and 
consumer. So we need a Service Architecture that 
ensures that services don’t get reduced to the status 
of interfaces, rather they have an identity of their own, 
and can be managed individually and in sets. 

CBDI developed the concept of the Business 
Service Bus precisely to meet this need. The BSB is 
a logical view of the available and used services. It 
helps us answer questions such as: 

• what service do I need?

• what services are available to me?

• what services will operate together? 
(common semantics, business rules)

• what substitute services are available?

• what are the dependencies between 
services and versions of services?

•  . . . 

Each domain has a set of services – aspects that 
are common to the domain are specified for the 
bus, rather than for every individual service. As 
the service bus is developed, you have a platform 
for further integration with partners. Each area of 
business develops a vocabulary and a business 
model of both process and object.

A key question for the Service Architecture is what 
is the scope of the service that is published to 
the Business Service Bus? A simplistic answer is 
“at a business level of abstraction”. However that 
is open to interpretation – better to have some 
heuristics that ensure that the service is the lowest 
common denominator that meets the criteria of 
business; consumer oriented; agreed; meaningful 
to the business; the key point here is that there is a 
process of aggregation and collaboration that should 
probably happen separate to the implementing 
component. By making it separate, there is a level of 
flexibility that the exposed service(s) can be adjusted 
without modifying the underlying components. In 
principle the level of abstraction will be developed 
such that services are at a level which is relevant 
and appropriate to the consumer. The level might be 
one or all of the following:

• Business Services

• Service Consumer Oriented

• Agreed by both Provider and Consumer

• Combine low level implementation based 
services into something meaningful to 
business

• Coarser Grained

• Suitable for External Use

• Designed or loosely coupled connections

Understanding SOA continued . . .

Figure 3: The Business Service Bus



CBDI JOURNAL © CBDI Forum Limited, September 2003 13

The Enterprise SOA
The goal for an SOA is a world wide mesh of 
collaborating services, which are published and 
available for invocation on the Service Bus. The 
optimum implementation architecture for SOA is a 
component based architecture. Many will be familiar 
with the concepts of process and entity component, 
and will understand the inherent stability and flexibility 
of this component architecture, which provide a 
one to one mapping between business entities and 
component implementations. In a more detailed 

discussion we would consider how 
the process and entity components 
are identified, and this again is a 
fairly straightforward extension of 
best practice CBD. For more on this 
topic see the five part CBDI Report 
Series on Enterprise SOA2

ESOA brings the two main threads 
– Web Services and CBD (or 
CBSE) – together. The result is 
an enterprise SOA that applies 
to both Web Services made 

available externally and also to core 
business component services built 

or specified for internal use. Figure 5 illustrates this. 
The business components have “web” interfaces 
– that is, they are specified using WSDL and invoked 
using SOAP. It may appear that performance will be 
unacceptable when components are co-located. 
However, any good middleware will optimize 
access, so that components in the same address 
space will be automatically invoked directly rather 
than via SOAP messages.

This diagram also shows “wrapper components” 
that wrap legacy and/or 
packaged applications for either 
process or data access. The 
wrapper components look like 
components from the outside, 
but their internal implementation 
consists of whatever is needed to 
access the legacy or packaged 
application, plus the relevant 
part of that application itself. 

One way of implementing the 
ESOA might be to modify existing 
services so that a new process 
is embedded within them. 
However, this would be a gross 
breach of encapsulation, and 

Figure 4: Levels of Abstraction

Figure 5: Enterprise SOA

2CBDI Best Practice Report – Service Oriented Architecture by Oliver Sims http://www.cbdiforum.com/secure/
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would be exceptionally poor design. Much better is 
to develop a “higher-level” service implementation 
that invokes the lower-level ones. In effect, each 
service implementation is a combination of a 
process or set of business rules plus specific usage 
of lower-level services. The term often used is that 
higher-level components “choreograph” those at a 
lower level. This is the essence of federation.

Thus we can see a loose hierarchy of processes. At 
the bottom, the processes become procedures and 
algorithms, and indeed at the limit morph into data 
access components, whose main function is to hide 
or separate the specific details of data access. For 
example, the “processes” within a Customer or Order 
entity service implementation are typically the sets of 
algorithms and business rules to do with validating 
the internal contents of a Customer or Order.

This idea of a hierarchy of services can be 
generalized as a number of levels which will be 
particular to a specific enterprise. Furthermore, 
these levels tend to be the same within an industry 
area. For example, Supply Chain Management 
systems are usefully layered as shown in Table 3.

The spectrum of services could also be called a 
“spectrum of instability”, since the higher the level, in 
general, the more frequently the processes change. 
We prefer the term “spectrum of flexibility”, to reflect 
where high flexibility and ability to rapidly evolve are 

vital aspects of architecture technology selection. 
The lower levels, down to the essential entities of 
the business, are relatively more stable, although 
specific sets of business rules can sometimes change 
frequently. This argues for maintenance of those sets 
of business rules such that new versions can be 
“plugged into” a component. 

Thus in a given situation, flow and collaboration 
services will appear at a number of levels. What is 
important here is:

• Each is a service-oriented business 
function provided through federations of 
services

• Services are designed and implemented 
according to mature CBD or CBSE 
principles for responsiveness and agility in 
the face of business evolution

• The SOA framework for federation is 
equally applicable for service use internal 
and external to the organization. 

These characteristics provide for organizational 
adaptability. In summary, enterprise SOA (ESOA) 
is the basis for enabling federation through good 
modularization (components), clear identification 
of business elements that are service-oriented 
and whose implementation will be components, 
architecture that embraces the flexibility spectrum, 

Layer Examples
Core Business Process Managers InventoryManager, SalesOrderManager

Support Process Managers CreditChecker, OrderScheduler

SalesOrder, Purchase Order, Invoice Contracts

Trading Partners Customer, Vendor

Basic Concepts Price, Inventory, Cost

Materials Item

Books Calendar, CurrencyBook, AddressBook

Support Utilities Notes, NumberGenerator, Codes 

Table 3: Service Layers

Understanding SOA continued . . .
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and, at the technical level, 
definition of WSDL as the means 
to define and invoke services. This 
provides:

• a single interface and 
service access design, 
which is independent of 
the underlying platforms

• a single type system for 
interactions internal and 
external to the enterprise

• a common architecture 
for the internal 
implementation of 
services 

• separation of business 
logic in code, workflow, or B2B 
collaboration specifications from the 
underlying middleware, including integration 
subsystems, communication subsystems, 
and component containers

• a simplified enterprise development 
environment 

The SOA Platform
The key to separation is to define a virtual platform 
that is equally relevant to a number of real platforms. 
The objective of the virtual platform is to enable the 
separation of services from the implementation to be 
as complete as possible and allow components built 
on various implementation platforms to offer services 
which have no implementation dependency. 

The virtual SOA platform comprises a blueprint 
which covers the development and implementation 
platforms. The blueprint provides guidance on the 
development and implementation of applications to 
ensure that the published services conform to the 
same set of structural principles that are relevant to the 
management and consumer view of the service(s). 

When a number of different applications can all share 
the same structure, and where the relationships 

between the parts of the structure are the same, then 
we have what might be called a common architectural 
style. The style may be implemented in various ways; 
it might be a common technical environment, a set of 
policies, frameworks or practices. Example platform 
components are shown in Table 4. 

Summary
The goal for an SOA is a world wide mesh of 
collaborating services, which are published and 
available for invocation on the Service Bus. The 
creation of a service oriented environment requires 
existing disciplines and frameworks to be modified 
such that there is clear separation of provision and 
consumption and that the scope of activity and 
deliverables are firmly founded on the service concept. 
In addition to SO (Service Orientation) we can expect 
a rash of new acronyms and buzzwords anytime 
soon including SOP – service oriented process, SOD 
– Service Oriented Development and so on. 

NOTE: Most of the concepts and ideas in this report 
already form part of our current SOA workshop 
materials. If you want your organization to become 
genuinely Service Oriented, rather than just using 
Web Services, then our SOA workshops are an ideal 
start to that process.

Host environment Security infrastructure

Consumer environment Monitoring & measurement

Middleware Diagnostics & failure

Integration and assembly environment Consumer/Subscriber management

Development environment Web Service protocols

Asset management Identity management

Publishing & Discovery Certification

Service level management Deployment & Versioning

Table 4: Example Components of the Virtual Platform



16 CBDI JOURNAL © CBDI Forum Limited, September 2003

Towards the Service-Based 
Business

We have commented on many occasions that Web Services 
technology and SOA are the easy part, it’s the business reengineering 
and cultural change that are the areas of real challenge and 
opportunity. Today’s use of Web Services is overwhelmingly tactical, 
based on project specific ROI. Enterprises adopting SOA are doing 
so primarily to address weaknesses in application structure and to 
be able to respond more quickly to business requirements. However 
as business management gain in confidence, service orientation 
will gradually become increasingly strategic. At the heart of this 
change will be the recognition that the Service Based Business is an 
important strategic direction that can deliver radical improvements 
in business fundamentals.

By Richard Veryard & 
David Sprott

Introduction – The Business Context for Web Services

It is not difficult to find vague sweeping justifications for Web Service 
technologies. As analysts we wade through huge quantities of vendor 
material on your behalf, beautifully crafted and lovingly colored 
PowerPoint presentations and PDF brochures, with endless variations 
on the same theme: Flexibility, Interoperability, Productivity, …

In the early stages of a new technology, such vague generalizations 
may be as much as anyone can expect. Vendors rely on finding a small 
but enthusiastic band of early adopters, who are prepared to embark 
on small tactical uses of a new technology, without producing a formal 
business case.

But while a few early adopters may get a new technology off the 
ground, deployment remains immature until the technology reaches 
the next stage. Serious adoption involves significant expenditure and 
risk, and demands senior management attention. There are usually 
many diverse initiatives – some technological, some not – competing 
for senior management attention and other scarce resources. Serious 
investment demands a carefully worked out business case.

Roadmap Report
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Put very simply, there are two alternative sets 
of arguments for justifying a move towards Web 
Services and the service-oriented architecture 
– system level and business level. 

While some vendors like to make sweeping 
and visionary long-term claims for the strategic 
opportunities of Web Services, most of them focus 
their sales arguments on the tactical opportunities. 
Meanwhile, user management is – perhaps rightly 
– suspicious of new technologies, especially those 
offering radical breakthroughs. 

Underlying the strategic arguments for web 

service technologies is a business-level shift 
towards the service-based business. We have 
often talked about various aspects of the service-
based business. In this article, we are going to 
provide a consolidated view of the opportunities 
and benefits.

What is the Service-Based Business?
A business process can be understood as a 
network of services. A service-based business is 
one where management is focused on the provision 
and consumption of services.

System Level Arguments Business-Level Arguments
Web Services provide tactical, technical advantages for isolated 
projects.

The service-based business generates a much more efficient set of 
business structures and relationships.

Benefits are focused on more efficient integration Convergence of business and IT perspectives

Faster/cheaper implementation Basis for better business design (understanding and 
communications and implementation of boundaries, collaborations, 
contracts etc)

Looser dependency on key suppliers/platforms Key enabler of new business models which take advantage of the 
loose coupled technology and tightly coupled business contracts 

Greater flexibility / adaptability for future business change Automation of higher order business functions, elimination of 
human intervention and straight through processing

Business Process Outsourcing Radical improvements in information ownership and data quality 
achieved by replacing replication of critical data with real time 
access

Higher availability and reach of business services – economics of 
scale/scope

Basis for acquisition of IT capability 

Efficient allocation of cost and risk between business partners

Effective control of assets (e.g. intellectual and commercial 
property) 
• Business service acquisition and outsourcing

Efficient adaptation to business change

Improvement in Business/IT relationship

Table 1
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This has a number of important implications.

1. The value-added by a business or business 
unit has to do with the way a set of input 
services is transformed into a set of output 
services, in response to a set of customer 
demands.

2. The input services will often be regarded as 
a commodity, to be procured from the most commodity, to be procured from the most commodity
convenient and cost-effective source. In 
some cases, there may be some advantage 
in making a stable commitment to a 
particular service provider, and building a 
long-term relationship. In other cases, there 
will be greater advantage in maintaining 
multiple sources of supply, and switching 
flexibly between different service providers 
according to the prevailing service charges 
and service levels.

3. Alternatively the input services may be 
regarded as a customized relationship, 
where the negotiated service is a formal 
expression of the commercial agreement. 

4. The service is managed across an interface, 
with a defined service level agreement. The 
service specification (interface) specifies 
the service and its quality (WHAT), but does 
not define the implementation (HOW) or 
the context (WHY). The service consumer 
knows WHY but does not need to know 
HOW. Conversely, the service provider 
knows HOW but may not know WHY.

5. Services typically manage their own resources, 
own their own assets, and hide as much 
complexity as possible. By providing services, 
rather than direct access to key resources and 
other assets, a business may be better able 
to protect confidentiality and privacy, and to 
preserve intellectual property rights and trade 
information.

6. Services are provided on-demand – and if 
necessary, redesigned and reconfigured. 
The form and content of the services are 
dynamically aligned, both individually and as 
a whole, to the changing demands of the 
consumers and the environment.

The Service Based Organization
To take an extreme view, in its simplest form, the 
IT organization in the Service Based Business is 
comprised only of Policy Makers and Contracting 
Specialists. The service perspective is a business 
view of enterprise activities that forms a unit of 
encapsulation that can be composed to varying 
levels. At the highest level we might see that all 
customer relationship services are delivered through 
one homogeneous service support arrangement, 
and that logistics services through another. But this 
is increasingly unlikely.

Table 2: Separation of What and How

Articulation Challenges
Service level agreement / interface specifies WHAT Global optimization

Client knows WHY but not HOW Coping with the unexpected

Server knows HOW but not WHY Adapting to the unknown

Towards the Service-Based Business continued . . .
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Whether the IT aspects of that delivery are in-
house or external is rather irrelevant. Conventional 
considerations for example that core or strategic 
business services should be kept internal, will 
rapidly become outmoded, as external specialists 
are able to offer value adding services that an 
internal organization would find impossible to 
match, particularly because these are no longer 
limited to cost and technical performance. As the 
provided service is now an amalgam of business 
and IT services, specialist suppliers are highly likely 
to have considerable advantages. 

However we must also expect that internal 
implementation will be equally common. Many will 
consider that trust and security 
matters will play a significant part 
here, but as we discuss below 
there are good solutions to these 
issues; rather it is more likely that 
internal implementations will be 
much more attractive when the 
services are highly specialized to 
the enterprise – both in terms of 
systems functionality, but equally 
important skills and specialist 
expertise. 

But this is not necessarily a replay of how countless 
numbers of managers over the past five years have 
voted with their feet (rather than their brains?) to 
acquire the latest ERP, CRM or HR application 
package. Instead we can expect the assessment of 
fit-for-purpose to be much more precise, because 
the assessment can be carried out at the level 
of each service. No longer does the provisioning 
process have to be dependent on the hugely risky 
binary decision of choosing between two possible 
suppliers. Instead they can be selective, choosing 
an architecture that fits best, together with the core 
of services that have been proven to be a good 
match, and then extend the overall set of services 
with others acquired from a wide variety of sources, 
including internal sources. 

The Service Based Supply Chain
If there is only one implementation of the service 
then trusting the service entails trusting the 
implementation, which entails trusting the supplier. 
Furthermore, if there is only one channel to access 
this implementation, then this also entails trusting all 
intermediaries.

Typically this is done by having a large trusted 
supplier with a reputable brand. Large suppliers 
have a valuable brand image to maintain, and 
therefore may be supposed to have too much at 
stake to allow any service to fail.

We can break into this loop in two places. Firstly, 
we may be able to decouple 
the implementation from the 
supplier, through some kind of 
guaranteed escrow. If the supplier 
cannot deliver the service with the 
specified level of quality, then we or 
someone else will immediately take 
over the implementation (together 
with all resources required, such 
as persistent data). We should 
expect the Web Service platforms 
to support this.

More importantly, the Multiple Provision pattern 
allows us to decouple the service from a single 
implementation. It might be stupid to rely on a 
business critical service if there is only one small 
supplier. But if there are lots of interchangeable 
suppliers offering equivalent services, the 
disappearance of one supplier doesn’t matter very 
much.

Thus Web Services allows us to shift from trusting 
a single source to trusting multiple sources (market 
or ecosystem). 

Without this step, the service-based business 
contains many dependencies, and the business 
process may seem critically vulnerable.

A service-based 
business is one where 
management is focused 
on the provision and 
consumption of services. 
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Examples

Service-Based Accounting
The published accounts of a large corporation rely on 
an increasingly diverse set of accounting skills. The 
corporation may own a wide range of tangible and 
intangible assets: including property, forward supply 
contracts, brand capital and IPR. Many corporations 
appeal to the Stalinist slogan – “our people are our 
greatest asset”. Providing a proper valuation for 
each type of asset demands appropriate specialist 
knowledge. Similar considerations apply to different 
types of liability, revenue or expense.

Service-based accounting allows these separate areas 
of knowledge to be encapsulated in separate services, 
which may be provided by separate departments, or 
outsourced to specialist providers. Information based 
on these accounts can then be provided as output 
services – with different levels of access and latency 
for different classes of stakeholder (management, 
regulators, shareholders).

This approach can be adopted piecemeal or 
wholesale. It may make sense to plug in a few 
specialist accounting services, while keeping most 
of the legacy accounting systems intact, at least for 
the short term. Over time, this could evolve into a 
complete set of accounting services provided to 
an enterprise for use in all of its business divisions. 
The services are provided by multiple external 
specialist suppliers, and customized by application 
of a business rules and policy at the enterprise and 
business division levels. Certain core services are 
defined as standardized and are procured at the 
enterprise level. These may include certain core 
transactional services plus all trust and security 
related services. Other services may be defined 
as multiple choice, and are merely required to 
comply with specific accounting and data recording 
policies that are implemented as XML schemas. 
It will become common practice for the external 
suppliers in this market to create packages which 
bundle together value adding services which 
include specialist reporting and analysis including 
expert consulting and interpretation. 

The outsourcing of the accounting services would 
generally be undertaken directly by corporate and 
business division accounting personnel. Assistance 
from specialist staff from the IT Contract Negotiation 
unit would normally be mandatory for specific and 
defined areas of the service agreement including 
trust, security, identity and performance.

An important constraint on service-based 
accounting is a proper separation between the 
management of an asset and its accounting/audit. 
Thus if property management is outsourced to 
a specialist property firm, it would be entirely 
inappropriate to outsource all aspects of property 
accounting and audit to the same firm – or even to a 
related firm. The Service-Based Business requires 
proper mechanisms for detecting and managing 
relationships between service providers.

Service-Based Employee Management
Consider an Internet recruitment agency that uses 
Web Services to link directly with your internal HR 
system. The HR system generates a job requirement, 
which is passed out to the recruitment agency. The 
agency generates a shortlist of candidates, collects 
profiles and references, and these are stored back 
in the HR system, ultimately forming part of the 
employee record of the successful candidate.

For example, the pan-European online recruitment 
agency StepStone has an alliance with PeopleSoft, 
so that companies using PeopleSoft recruitment 
management software can access the StepStone 
website automatically. 

Let us suppose that recruitment is business critical. 
There are many reasons why a company may not 
wish to rely wholly on a single recruitment agency. 
Besides the possibility that a single agency may not 
provide “rock solid guarantees of availability, reliability 
and performance”, there is also the possibility that 
a single agency may not cover all the required skills 
and geographies. The same job requirement may 
be passed to several recruitment agencies. This is a 
perfectly normal business practice – and surely Web 
Service technology makes it a lot easier to automate it.

Towards the Service-based Business continued . . .
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Thus it is the existence of a healthy market in 
recruitment services that provides the required 
levels of availability and performance, and we are not 
dependent on guarantees from a single provider.

Among the challenges of the service-based 
business

Challenge 1: Structural alignment
In order to respond fully and flexibility to changing 
demand, the structure of the service-based business 
must be aligned to the structure of the demand 
for services. This is easier said than done. While 
it is tempting to define the services in a way that 
preserves the existing structure, this typically fails 
to accommodate external demands and changes. 
Sometimes a radical regrouping is called for, which 
may use sophisticated clustering algorithms to find 
the optimal shape of the organization.

For the user of the service, the primary need is 
to complete a transaction of some kind. Service-
oriented business adds value for the consumer if it 
makes a complete transaction simpler, quicker or 
more reliable. But this depends on the consumer’s 
notion of what constitutes a complete transaction 
– and this notion of completeness may be quite 
different from both the service provider’s own notion 

and the requirements of other consumers. (Indeed, 
each group of consumers may have a different 
notion of completeness.)

Challenge 2: Appropriate binding
The viability and effectiveness of the service-based 
business can be significantly affected by the nature 
of the binding between services.

Spending time and money on a decision represents an 
investment. Other things being equal, it makes sense to 
have as small as possible a delay between investment 
and return. In software development, risk typically 
increases with delay, which provides an additional 
reason to keep the delay as small as possible. Web 
Service technologies provide good mechanisms for 
late binding and deferred commitment.

Early/late binding can be regarded as a game 
involving many service providers and many service 
users. The early/late binding decision includes a 
calculation about the present and future intentions 
of other players. 

Challenge 3: New styles of accounting
Traditional methods for calculating and recording the 
value of business operations don’t work properly for 
the service-based business. Among other things, 

Differentiated 
Service

We have discussed the Differentiated Service pattern before. It is a key opportunity of the Service-Based 
Business, and can be understood as managed variation of the functionality or quality or commercial terms of 
a service, depending on the identity of the user or the context of use. Related patterns include Differentiated 
Pricing and Differentiated Security.Differentiated Security.Differentiated Security

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.
The Multiple Provision pattern addresses a range of requirements including availability and flexibility. There 
is a large class of opportunities for discretionary/competitive services, where high availability is guaranteed by 
the existence of many competing providers offering different implementations of the same service. 

Internal Market A form of Multiple Provision internal to a large organization or community, where service providers compete for 
business. In the UK, a number of public bureaucracies – from the National Health Service to the BBC – have 
been reengineered to create an “internal market”, although with mixed results.

Patterns
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this causes problems for generating a business 
case for investment in services. Furthermore, given 
the key importance of flexibility/adaptability in the 
argument for the service-based business, it is 
necessary to find an agreed way of determining the 
value of flexibility/adaptability. 

Challenge 4: Quantifying Business Service Value
The shift to a service-based business is a significant 
business decision, which requires careful analysis and 
preparation. Large companies and governments will 
require detailed quantified models to justify and support 
this program.

Challenge 5: Maximizing Service Value
The designer’s brief should be to identify and design 
services to produce the greatest utility – the greatest 
value for the greatest number of users.

The manager’s brief is then to manage these 
services so that the value is properly maintained 
and appropriately distributed between the multiple 
stakeholders.

Challenge 6: Model-Based Management
The supervision and governance of large and 
complex networks of services will require models 

that give management visibility of the dynamic 
properties of business structures and relationships.

Challenge 7: Managing Diversity

The Service-Based Business needs to include some 
consideration of the appropriate number/diversity of 
implementations of a given process – and should 
certainly not assume that the design task is always 
to select a single best-possible implementation.

Challenge 8: Managing Dependency and Risk
Models of the Service-Based Business should 
allow some visibility and management of the true 
dependencies and consequent risk involved, since 
multiple independent implementations of a given 
service will generally be expected to increase the 
overall availability and reduce the overall risk.

There are also risks associated with relationships 
of various kinds between service providers – which 
may include direct commercial links, or common 
dependence on shared assets or third-party services.

Challenge 9: Integration and Articulation
The internal articulation of the service-based 
business may not be visible to customers or 

Late Binding Early Binding
Deferring the selection of a service may be based on various beliefs 
and expectations.
I shall have more information later.
There will be more choices available, on better terms.
E.g. if services and resources are getting cheaper and faster all the 
time, it makes commercial sense for me to delay my selection.

An early decision may be motivated by various considerations.
The service provider offers an incentive to make an early 
commitment.
There is a risk that some options may become unavailable or more 
expensive later.
The benefits of late binding are marginal, and represent an 
unwanted increase in complexity.
The information available later is not likely to be any better than the 
information we have now.

Loose Binding Just-in-time Binding
Early but reversible binding. I buy an option to use a service, but I 
may later decide to use a different service. This mitigates the risk, 
at some cost (insurance).

I defer the binding with the expectation of increasing information 
and availability. I monitor availability, and make a binding decision 
if and when a certain pattern emerges in the availability curve – or 
when it looks as if availability or price is turning in an unfavorable 
direction.

Table 3: Four Binding Patterns

Towards the Service-based Business continued . . .
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other outside stakeholders. It is often important to 
maintain clear identity and integrity, especially when 
responding to unexpected events. See Figure 1.

For example, many global brands are dependent 
on a complex set of franchise and supply 
relationships, which are largely invisible to 
the consumer. A few years ago, there was a 
contamination incident at a bottling plant in the 

CocaCola network. Immediate management 
attention was focused on allocating blame and 
liability between the companies, and they failed to 
take prompt action to contain the damage to the 
CocaCola brand. Another example of a business 
relationship placed under considerable tension 
by unforeseen events is that between Ford and 
Firestone, where the combination of certain 

Figure 1: Integration and Articulation

Value for Service User Value for Service Provider
Service value can be measured precisely irrespective of how or 
where it is sourced. 

Service value can easily be compared between the possible sources 
of supply

Service value depends on the quality of service delivered, and on 
the regularity/visibility of the service level.

Service value depends on the variability of the service (range of 
options supported) and the volatility of the service requirement.

Service value increases with the number of independently available 
implementations of the service.

Service value may be increased if it is provided by a specialist 
that can offer economies of scale, quality of data or specific 
collaborations with third parties 

Service value depends on the extent and predictability of demand. 

Service value depends on the volatility of demand. (A broad range / 
variety of service users and uses helps to smooth out variations in 
demand.)

Service value depends on maintaining the uniqueness and 
specificity of the assets on which the service is based.

Service value can be increased by raising the level of level of 
abstraction, for example Service Oriented Business Process 
Outsourcing

Table 4: Determining the Value of a Service
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Conventional Arrangement Service Orientation
Business pays in advance for (typically) uncertain IT benefits. What You Pay is What You Get (WYPIWYG)

Long and unreliable lead times. Efficient allocation of risk – service risk belongs to the service-
provider

History of project failure and overrun, user disappointment and 
mutual mistrust.

Pay-as-you-go arrangements becoming more widespread for 
technical infrastructure (software licensing, grid computing).

In current market conditions, there is reduced demand for bespoke 
software development on conventional terms.

Pay-as-you-go arrangements now can be extended to application 
and business services.

Uncertain business value. Software houses with spare capacity are forced to take on higher 
levels of risk in order to survive.

Service value depends on the cost and risk of providing the service 
in-house.

Service value depends on the quality of service delivered, and on 
the regularity/visibility of the service level.

Service value depends on the variability of the service (range of 
options supported) and the volatility of the service requirement.

Service value increases with the number of independently available 
implementations of the service.

Table 5: Business/IT relationship

tires on certain vehicles appeared to be unsafe. 
(Interestingly, the corporate relationship between 
Ford and Firestone is apparently replicated in 
the family tree of Bill Ford, current boss of the 
company founded by his great-grandfather, who 
is related to the Firestone family through his 
mother.)

The relationship between IT and the business
The service-based business has the potential for 
great improvement in the business / IT relationship.

The Relationship Between Technology 
Change and Business Change
The resemblance between technology and magic 
has been remarked by a number of writers, 
and provides a series of running jokes in the 
Harry Potter books. (Wizards cannot cope with 
the telephone, but communicate instead using 
owls and fireplaces.) For those who believe in 
technology as some kind of magic, the business 

benefits or social evils of a new technology 
appear automatically as soon as a new device is 
plugged in. The box in the corner of your office 
will magically cause your markets and profits to 
multiply, your customers to be eager and loyal, 
your employees to be happy and productive, your 
suppliers to be efficient and cheap, and your 
competitors to vanish in a puff of smoke.

Realistically, the connection between Web Services 
and the service-based business is neither necessary 
nor sufficient. It is theoretically possible to achieve 
the service-based business without using any 
technology at all – although in practice this option 
is likely to be uneconomic or otherwise unattractive. 
It is also possible to use the technology fully at the 
system level, without taking any steps towards the 
service-based business at the business level.

The relationship between technology and business 
is more subtle than this, but still important. Consider 
this: telephone, fax and email doesn’t stop you 
writing old-fashioned letters to your friends – but 

Towards the Service-based Business continued . . .
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as it happens, most people nowadays do most of 
their personal communication using telephone and 
email. Technology makes certain choices easier, 
and thus certain patterns of business and personal 
interaction are favored by technology, while others 
fall into relative disuse.

Incremental change can be very difficult to manage, 
especially when so many people are driven by short-
term results. Large numbers of small steps may be 
taken, each one meaningful in isolation – but adding 
up to gross confusion and ultimately failing to meet 
the business requirements. In industry, longer-term 
strategic investment in organizational capability and 
learning may (at least theoretically, occasionally and 
approximately) be converted into tangible value by 
being reflected in the share price. In Government, 
there is no directly equivalent measure of tangible 

value, and the benefits of organizational learning 
can only be experienced indirectly, for example 
from the enhanced ability to develop and implement 
future policy.

But here is where the intelligent service-based 
approach potentially scores – by allowing large 
complex organizations to deliver short-term results 
while paying attention to longer-term issues of 
organizational adaptability and improvement. It 
supports organic planning, in which large-scale 
coherence can be developed without large-scale 
cost and disruption. While ill-considered and 
rigid service-based structures frequently lead to 
enormous problems, proper attention to flexible 
service-based structure can yield significant short-
term and longer-term benefits.

Modeling for SOAModeling for SOAModeling for SOA

The Service Oriented Architecture is a keystone of radical innovation in The Service Oriented Architecture is a keystone of radical innovation in The Service Oriented Architecture is a keystone of radical innovation in The Service Oriented Architecture is a keystone of radical innovation in The Service Oriented Architecture is a keystone of radical innovation in The Service Oriented Architecture is a keystone of radical innovation in The Service Oriented Architecture is a keystone of radical innovation in 

the provision of computing support to business. Although SOA builds the provision of computing support to business. Although SOA builds the provision of computing support to business. Although SOA builds the provision of computing support to business. Although SOA builds the provision of computing support to business. Although SOA builds the provision of computing support to business. Although SOA builds the provision of computing support to business. Although SOA builds the provision of computing support to business. Although SOA builds 

on a well-established foundation of technological concepts, products on a well-established foundation of technological concepts, products on a well-established foundation of technological concepts, products on a well-established foundation of technological concepts, products on a well-established foundation of technological concepts, products on a well-established foundation of technological concepts, products on a well-established foundation of technological concepts, products on a well-established foundation of technological concepts, products 

and skills, it introduces new opportunities and challenges which in turn and skills, it introduces new opportunities and challenges which in turn and skills, it introduces new opportunities and challenges which in turn and skills, it introduces new opportunities and challenges which in turn 

call for some innovation in IT processes and practices. This workshop 

introduces innovative ideas and techniques developed by Richard 

Veryard for modeling the Service Based Business and can be run as a Veryard for modeling the Service Based Business and can be run as a 

1, 2 or 3 day workshop depending on the level of depth required. 
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RESTful Services
A detailed assessment of the REST architecture and a 
comparison with SOAP based Web Services

REST, REpresentational State Transfer has become a hot topic of 
conversation in the discussion forums of late and in this report 
we will explore some of the issues and try to understand both the 
differences and similarities between SOAP based Web Services 
and REST. The term REST was invented by Roy Fielding in his 
Ph.D. dissertation1 to describe an architecture style of networked 
systems. We detect some irrelevant politics mixed up in the 
debate; anti-SOAP equals anti big blue-chip companies (in this 
case Microsoft and IBM) where REST is seen as technology for 
‘the rest of us’ and also some understandable resistance to the 
sheer complexity of the SOAP stack. While RPC style Web Services 
couldn’t be more different in approach from REST we find many 
similarities between the document oriented approach and REST and 
look for complementary approaches.

By Jonathan Stephenson REST
REST is an architecture not a 
technology. Like Web Services 
it uses the web standards of 
HTTP, URI, and XML. A REST 
application is a collection of 
resources accessed through URIs 
which can be created, updated 
and deleted using HTTP. 

Applications are essentially about 
moving data from one place to 
another, which we can do with 
HTTP. If every document in an 
application can be referenced 
through a URI and data can be 

linked together through URIs, 
then the web becomes our 
corporate database and the verbs 
supported by HTTP such as PUT, 
POST, GET, DELETE are all we 
need to access it. Each piece of 
information must be addressable 
using a URI, so an invoice could 
be:

h t t p : / / m y s e r v e r . c o m /
invoices/100256

To navigate to the data you start 
at http://myserver.com/invoices/
InvoiceList, then use the returned 
URIs to drill down by year and 

Best Practice Report

1http://www1.ics.uci.edu/~fielding/pubs/dissertation/evaluation.htm
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month to 100256.  Note that physical resources do 
not need to exist at each URI. Invoice 100256 is in 
the corporate database and is retrieved by a servlet 
when requested by the client with an HTTP GET.

To create a new invoice you POST a form or XML 
document to http://myserver.com/invoices/ and 
the URI for the new invoice is returned as either an 
HTML page or XML. Once you have the URI for the 
invoice, you can bookmark it and send the URI to 
your colleague in another office 
knowing that a browser is all that 
is required to access it. 

REST architecture is based on 
nouns not verbs. You model your 
application by defining all the 
important documents (objects) 
and these are located using 
URIs; externally the system looks 
more like a file system than a 
procedural application. URIs 
return documents which in turn provide URIs to 
other documents. You still need code to do the 
processing of documents on the server, but the 
technologies of XML and XSLT greatly simplify 
development.

In contrast, the RPC SOAP/components approach 
is about building lots of parameter-driven services 

where a URI can represent an end point to a whole 
collection of methods. RPC Web Services are based 
on Verbs not Nouns, we create getInvoice(0123) not 
//server/invoices/0123. To access data you need 
the method names, the parameters and some 
tools to convert the native data types to SOAP. 
WSDL and the IDE make this easy for developers 
but the business data is difficult to obtain without 
them. To retrieve invoice 100256, you pass 100256 

as a parameter to the method 
g e t I nvo B y N u m b e r ( I n t e g e r 
Inv) which is at URI http:
/ / m y s e r ve r. c o m / i nvo i c e s /
InvService and the service will 
return a SOAP message with the 
required document in the body2.

The underlying Service Oriented 
Architecture in both the REST 
and the SOAP example may 
be exactly the same, it is the 

presentation mechanism that is different.

Table 1 lists the features of REST.

REST Services
The REST architecture based on nouns rather than 
verbs can of course be used to implement a pure 
service – such as an interest calculation. 

REST Characteristics
Nouns not verbs An application consists of a network of resources accessible through URIs.

Resource types Should be represented by standard internet types, HTML, XML, GIF etc.

URIs Data is identified and linked using URIs. Drill down is supported via URIs and data is revealed gradually.

Uniform interface to resources All resources interact the same way, HTTP GET, POST, PUT etc.

Pull-based interaction Resource consumers instigate interactions but clients can include servers to enable p2p.

Client server Separation of concerns, presentation and data should be in separate logical layers.

Stateless Server Each interaction must contain all the data necessary to complete the interaction.

Cacheable Data returned from the server marked cacheable can be held and used later.

Intermediaries Proxies and cache servers must be capable of being inserted between client and server.

Table 1: REST Characteristics

presentation mechanism that is different.

REST imposes a 
structure on the public 
interface which is a 
good discipline that Web 
Service designers can 
learn from

2In Microsoft’s defence we should add that if the service is bound to HTTP GET, which .NET will do for you, .NET would build 
you a form and access the service via your browser.
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// URI http://myServer/InterestCalculations/
// Implementation
Public int AddNumber(int a,int b){//calculation 
fv();return a+b}

Here the resource is the returned number and the 
call mechanism is exactly the same as with SOAP. 
You POST the XML containing numbers a and b (or 
use GET from the browser) to the server URL and 
it returns the result as an HTML page or XML. You 
can describe the XML using a schema and WSDL 
just as with Web Services. However, to be strictly 
REST the result page should be made permanently 
available at a new URL. This is where the SOAP and 
REST mechanism differs. The result of the SOAP 
RPC version of this service can’t be book marked 
or cached and has to re-calculated each time. The 
results for the REST implementation will be at a URL 
unique to the calculation; for example the interest 
payment on a 10 year mortgage of 100K at 4.5% 
could be:

http://myServer/InterestCalculations/100000-
10-450

This last point is probably where the concepts of 
REST and Web Services might be seen to diverge 
the most. A service implies something is done every 
time, i.e. you call me, I tell you today’s answer. Only 
a REST implementation would give you a URI to the 
answer and also tell you whether you can cache the 
result.

RESTful Databases
The striking similarity between REST and a SQL 
database is another interesting area for comparison. 
Database records are REST resources; you might 
write the following query to access a record:

Select * from MyDatabase.dbo.Books where 
BookID=1023

A REST capability for the server would allow me to 
browse the data with a URI:

http://MyServer/MyDatabase.dbo.Books/1023

or list them all with

http://MyServer/MyDatabase.dbo.Books/

a list of tables should be available at:

http://MyServer/MyDatabase/Tables/

To create a new record a POST with the field 
values would be made to http://MyServer/
MyDatabase.dbo.Books/ where a servlet adds the 
record and returns the URI. 

The SQL equivalents to REST verbs are as follows:

SQL HTTP REST
Select GET

Insert POST

Update PUT

Delete DELETE

Table 2

What the REST Advocates Dislike About SOAP
In our survey of attitudes in the pro-REST postings 
we detected some opposition to the way in which IBM 
and Microsoft are forging ahead with specifications 
and implementations of the SOAP stack in a way that 
often makes them look more like a proprietary solution 
than a W3C standard. We can see both points of view 
here. The software companies need to short circuit 
some of the long drawn out standards process if they 
are ever to get product into the hands of developers 
and this has lead to some fast-track implementations. 
Technology previews have led standardization by 
many months.

However, the REST problem with Web Services is the 
way it tunnels through the internet using HTTP but 
works in completely non-web like way. Dismissed 
as ‘CORBA for the web’, SOAP uses one URI to 
represent a number of services whose method 
names are buried inside SOAP documents. Web 
Services are not actually dependent on the Web at 
all and the HTTP transport layer is easily swapped 
for another (Microsoft’s WSE supports TCP/IP and 
IBM’s Gateway really doesn’t care whether HTTP is 

Towards the Service-based Business continued . . .
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there or not). This is a great advantage for SOAP 
that is denied to REST. 

Web Services is an enabling technology not 
architecture. With RPC style services even XML takes a 
back seat in that the developer never has to go near the 
XML utilities since the SOAP is unpacked and mapped 
to procedure parameters by the SOAP listener. All the 
features that REST advocates hate about SOAP are the 
very features that the enterprise developer values the 
most – the close relationship with IBM and Microsoft 
being perhaps the most contentious.

In Defence Of SOAP
All the criticisms of SOAP are of course perfectly 
valid. REST assumes that developers would like 
to embrace all the characteristics of the Web 
such as its scalability and simplicity but they 
ignore the reality of corporate computing which 
is that developers have objects and methods and 
know mostly about objects and methods. The 
reason RPC Web Services are more commonly 
implemented and XML Document style Web 
Services have so far been largely ignored is 
because RPC is so easy. RPC SOAP allows us 
to carry on building code in Java or C# without 
any regard for the XML magic going on in the 
middle. The favorite section in the CBDI Web 
Services workshop is when we demonstrate how 
a standard Java Class becomes a web service 
without a line of code being altered or added.

The issue with Document-based services where 
content (for example ebXML) is passed into and 
returned from URLs on the HTTP server is that you 
need to unpick the content from the XML and deal 
with it in situ. This requires a new set of programming 
skills (XSLT, SAX, DOC, etc). You can use WSDL to 
define the schema and end-points as with RPC but 
your code will look very different.  Let’s now try to 
compare the three architectures, REST, RPC SOAP 
and DOC SOAP.

Is Document-Based SOAP Like REST?
Scan table 3 and you will see a much better fit 
between Document based SOAP and REST than 
with RPC style services. There are some major 
differences however, for example:

1. Document passing lends itself to 
asynchronous models which are not a 
client-pull style of interaction. REST is 
characterized by a ‘demand’ style where 
consumers pull representations from servers 
using HTTP GET. 

2. Objects are never addressable through a 
URI, in fact the URI represents only a sort 
of post box for documents. REST’s principle 
that the system consists of resources that 
are named using URIs is clearly not a natural 
way to do document style SOAP – but it 
could be done.

There is an interesting issue lurking here however: 
why shouldn’t REST be implemented using 
document style SOAP? There is no reason why a 
Web Service can’t make a result available at a URI 
and there is reason why REST can’t use SOAP to 
deliver its XML payloads, or WSDL to describe its 
Schema and URIs.

Security, Transactions and Non-functional 
Requirements
The simplicity of REST and the relative complexity of 
SOAP is possibly the biggest thing that divides the 
two approaches. It is clear that REST doesn’t begin 
to address the issues that the extended SOAP stack 
will solve, i.e. embedded security tokens, federated 
security, message-based routing, transactions, and 
so on. REST architecture actually prevents all this 
infrastructure being heaped into a notional REST 
stack because there cannot be a new ‘stack’. The 
beauty of REST is its foundation of established 
internet standards.

The future enhancements of REST will be based on 
HTTP headers and its server technology and this 
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will make snail-like progress when compared to the 
more modular SOAP approach. However, the current 
capabilities of REST should not be underestimated. 
There is already a sophisticated HTTP infrastructure 
available in most organizations which includes 
firewalls that understand HTTP protocols and security 
and encryption services. In fact, most current SOAP 
services today share those same capabilities. SOAP 
headers add sophisticated levels of encryption and 
identity to SOAP services; but require completely new 
server layers to handle the new SOAP extensions.

As we have often written, in order to support 
transaction integrity across multiple service calls, 
a reliable messaging layer is essential and the ease 
with which SOAP messages can be routed over 
a reliable transport such as MQ-Series makes it 
‘enterprise-ready’ technology. REST would need to 
evolve a similar capability and you would probably 
implement it with SOAP!

The important advantage that SOAP has over REST 
is that it is a fast-developing standard, which will 

support everything necessary for IBM and Microsoft 
to position it as a viable corporate services platform. 
Today we have early implementations of SOAP 
security, addressing, reliability, etc and standards 
will be finalized this year. We must conclude that 
for an enterprise with the resources to keep their 
application servers up to date, SOAP is the more 
powerful platform.

Building REST Applications
A REST application is no more than a collection of 
resources, accessible via URIs. So how do you build 
the system? The code you will need to build will be 
capable of dealing with HTTP payloads, XML or 
otherwise. It will be collection of PHP scripts, Java 
Servlets or C# classes that inherit from the HTTP 
object. If you develop e-commerce applications 
today the only thing you have to change is your 
mindset. Your code will have to be good at parsing 
URIs in order to access resources, so for example 
don’t design a GET like this:

Towards the Service-based Business continued . . .

REST SOAP RPC SOAP DOC
Nouns, few verbs
(GET, POST, DELETE, PUT)

Many verbs, nouns as parameters only Nouns, verbs can be represented by 
endpoints (../processInvoice.class)

Objects are represented by their URIs and 
can be HTML or XML

Methods are defined in WSDL at service 
endpoint URIs

Objects, represented as XML schema, are 
processed at endpoints defined by URIs

Documents are pulled from the server using 
URIs and HTTP GET. REST assures no side 
effects from simple requests.

Documents are requested by calling 
methods that may have side effects.

Documents are requested by posting a 
documents to an end point, the rest is up to 
the implementation.

Objects are created by ‘POSTing’ an XML 
document to a URI, the URI to the new 
object is returned

Methods are called with parameters 
defining field values, or objects can be 
passed, or XML etc.

Objects are created by ‘POSTing’ a SOAP 
document to a URI; the return parameter is 
typically reference id. but could be a URI

An object is retrieved using a GET and the 
URI for the object

An object is retrieved by calling a method 
with a reference ID or URI

An object is retrieved by posting a SOAP 
document containing the request to a URI 

Few tools necessary, standard HTTP and 
XML libraries

Need SOAP listener/app server and tools to 
map methods to WSDL etc. 

Need SOAP listener/app, plus SAX for XML 
processing

REST uses Schema and DTDs to define 
content, WSDL works for services but not 
suited to object GETs because the id is part 
of the URI

WSDL makes services self-describing and 
so allows total automation of tools

WSDL describes XML schema and 
endpoints; tools can be based on WSDL to 
aid development.

Table 3
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http://myserver/books/getBookDescription?IS
BN0123456789 WRONG

but use this:

http://myserver/books/ISBN0123456789 
RIGHT

this alone will make your code look very different. 
In the ‘wrong’ way above you have help from the 
HTTP library. In the ‘right’ way, your database query 
depends on a parameter that must be parsed from 
the URI.  DoPost methods will typically process 
forms or XML documents as they do in your e-
commerce applications today.

Web developers will find that REST is a simple 
extension of what they already do. Component 
developers have to learn the XML and HTTP 
libraries.

REST imposes an architecture that is visible through 
the public interface to its resources. Web Services 
by contrast exposes anything you choose to make 
public – so even if you are designing a Web Service, 
the REST architecture concept may help to design a 
public interface that is more logical and elegant.

So Will REST Catch On?
The Fielding dissertation that started the whole 
REST debate was published as recently as 2000 
so it is very early days for predictions of world 
domination. Clearly there are some very desirable 
characteristics in the REST architecture. The fact 
that it requires nothing more than established 
standards and protocols and works on standard 
browsers and servers makes it easy to deploy (but 
not to write). As a more logical way of representing 
data to end-users REST is a refinement of an e-
commerce web application and can be thought 
of as a way to access and represent the results 
of a service oriented architecture, just as a web 
application can consume services to provide a user 
interface.

One of the often cited advantages of REST is its 
support for HTTP GET, allowing you to call a REST 

service from the URL of your browser. SOAP also 
supports this binding and this will be standard in 
SOAP 1.2.  

We can see REST gaining ground within the 
education sector of Apache users where 
development tools are public domain and SOAP is 
seen as a sledge hammer to crack a nut. In the more 
commercial arena SOAP will dominate.

Is REST Service Oriented? 
REST is an architecture which represents resources 
using web technologies. A Service can be mapped 
easily to REST if you consider the result of the 
service call as the noun. REST can be used 
to complement a SOA based on component 
technologies just as SOAP can.  Having said that, 
the Web Service approach tends to expose your 
underlying implementation in a way that may not 
be at all elegant. REST in comparison imposes a 
structure on the public interface which is a good 
discipline that Web Service designers can learn 
from. 

Conclusions
REST is a logical evolution of Web development 
techniques that imposes structure on what is 
currently a pretty varied discipline. REST is an 
architecture, not a technology; Web Services is a 
technology not an architecture. REST has some 
benefits over SOAP RPC in that is simplifies 
interaction between resources and is far more 
intuitive to end-users. We like the concept and can 
see it making an impact on web development but 
SOAP will continue to be favored by developers 
and will be the corporate standard for implementing 
Service Oriented Architecture. REST will undoubtedly 
find its niche.
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