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By Oliver Sims

On Visions and Visionaries

Over the years I was always a big fan of James Martin. Ever since I saw 
him for the first time in London giving his Real Time Systems Design 
seminar in 1973, I have been convinced of the need to constantly 
extend the planning horizon, because the future always seems to come 
around much more rapidly than you expect. Of course, not everyone 
can have James Martin’s prescience. For example in Technology’s 
Crucible1, a technology based forecast through to 2020, there is a 
scenario that depicts bombs used by Arab terrorists and a major 
terrorist attack on New York City in 1998.

In Martin’s book The Computerized Society2 he predicted many of 
the things we take for granted today including pervasive computing, 
networks and devices, including the growing concern for security, 
systems controls and protection of individual privacy. While Martin 
didn’t predict the personal computer or the distributed nature of 
computing today, he has been extraordinarily accurate over the 
years.

The issue for us all today is what horizon can we reasonably envision? 
Conventional wisdom tells us that pushing the leading edge too far 
is very expensive and unproductive. At CBDI we have formed the 
opinion that while technology might change on a pretty regular basis, 
a well thought out architecture is likely to be durable. For example 
organizations that adopted business component architectures back 
in the mid late ’90s have been in a much better position to respond to 
events, than those that persisted with monolithic architectures.

This month we commence a new series of reports by Oliver Sims in 
which he will develop guidance around the SOA, specifically focusing 
on goal setting for enduring value. In the first part Oliver develops a 
vision, he defines the destination by painting two scenarios set just 
five years into the future. Some of the practices and technologies 
will be recognizable in today’s environment, but the totality of the 
visionary picture shows we have a way to go before we reach a level 
of automation and control that allows us to operate in a component 
based service assembly environment.

What I found interesting in this report was that I could have drawn the 
same vision (and probably did) over 12 years ago. The difference is 
that today it is obvious we are now quite close to realizing it. Many of 
the technologies are already available, and the primary issue moving 
forward is about control, governance and automation.

David Sprott, CBDI May 2005

1James Martin, 1987 Prentice Hall
2James Martin, 1970, Prentice Hall

The future always seems 
to come around much 
more rapidly than you 

expect.
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By Oliver Sims

Developing the 
Architectural Framework 
for SOA Adoption
Introduction to the Series

This series of articles describes an architectural framework aimed 
at fully realizing the benefits of SOA. It also describes how we can 
adopt it in a goal-directed manner. In this first part we establish a 
vision.

Most successful business evolutions follow the “journey” algorithm, 
which, succinctly stated, is as follows: “To make a journey, first 
establish where you are, then decide your destination, third plan 
the first step, and then, start!” In this article, we suggest a way 
to define the destination – the vision. Perhaps the best way to do 
this is to write a story about how it will be when we reach the 
destination.

An IT system that fully embraces and implements a service-oriented architecture 
(SOA) represents the next major evolution of IT software systems. Why? Because 
service orientation has come to be a shorthand for an architecture that can 
deliver flexibility, agility, extensibility, and customization. So what? Well, all of 
these are needed if enterprise IT is to meet the stringent goals that business is 
demanding. Much has been written about how an enterprise SOA can actively 
enable enterprises and their IT organizations to meet their goals. Perhaps the 
main question now is, how do we adopt SOA so that goals are met? And how 
can we accelerate the process of SOA adoption?

SOA includes best practice across a wide scope. It does this because of 
the potential synergies inherent in the various aspects of modern enterprise 
architecture, which includes product line (aka software factory), business/IT 
alignment, Component-Based Software Engineering (CBSE), Architectural 
Styles, agile processes, agile (metadata-driven) software, and – last but not least 
– standard service-oriented interfaces provided by “web services”.

However, unless we have a clear idea – a “vision” – of what it is we want to achieve, 
no amount of neat techniques and approaches will help us get there – because 
we haven’t defined where “there” is! The first article in this series describes the 
kind of answer we should first be creating to the question, where are we going? 
To what is IT evolving? Where’s the value? The architecture adopted must be a 
design for an IT capability that answers these questions.
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Based on selected architectural viewpoints and aspects, 
the following articles will explore the characteristics of the 
architectural framework for SOA:

• Service Granularity: Introduces and describes 
the set of service implementation artefacts that 
will be produced; defines a granularity scheme; 
describes “wrapping” legacy and packaged 
systems as services, and some of the pitfalls; 
introduces CBSE as a key modularization concept 
(all “components” have SO interfaces) and 
addresses three key structural aspects – coupling, 
agility, and scope.

• Agile Services-Customization and Extensibility: 
Enabling customization, the ontology aspect, the 
scope aspect, Business Rules, and ensuring that 
customization is usable (avoiding configuration 
spaghetti).

• Business Services: Provides a categorization of 
the kinds of business function, and defines the 
relationships between them; discusses the scope 
aspect; identifies the kinds of service assemblies 
– aggregation, choreographed (including existing 
package and legacy services), service-based 
composite applications, and collaborations.

• The Business Service Console: Business/IT 
Alignment, the virtual platform , simulation of 
newly-designed services, development processes 
in the service-oriented environment, traceability 
to core IT assets, assessing the impact of 
deployment, and deployment of newly-designed 
services

• Transitioning to SOA: An architectural strategy 
that can enable the “vision”; core enabling 
architectural concepts; evolution of the 
architecture; executive and key staff buy-in; 
implementing and evolving the virtual platform; 
creating services; measuring degree of success.

Part 1 – The Vision

Introduction
Most successful business evolutions follow the “journey” 
algorithm, which, succinctly stated, is as follows: “To make 
a journey, first establish where you are, then decide your 
destination, third plan the first step, and then, start!”

In this article, we suggest a way to define the destination 
– the vision. Perhaps the best way to do this is to write a 
story about how it will be when we reach the destination. Of 
course, once there, we’ll want or need to move ever onward. 
But at the start of the journey, we should envisage a goal 

that is reachable without needing to work miracles. So the 
story should be backed up by a description of how the 
magic in the story is really just a particular way of applying 
currently-known – if leading edge – technology, techniques, 
and practices. In other words, describe the architecture 
– the design for how the vision can be realized.

First of all we present the story – two scenarios in a 
fictitious company perhaps four or five years in the future. 
We assume that the company started its evolution to a fully 
service-oriented environment this year (2005). The features 
within these stories are then derived, and these form the 
requirements for the desired service-oriented architecture 
whose implementation will deliver the benefits displayed 
in the stories. Finally, the architectural viewpoints which 
subsequent articles in the series will explore are presented, 
together with a set of cross-cutting aspects.

How it Could Be
Imagine it is now the year 2009. ABC Global, an international 
manufacturing enterprise, is reaping the benefits of its 
decision back in 2005 to undertake a major IT evolution 
to SOA, which is now fully implemented worldwide. We 
present two “vision” scenarios set in 2009. The first is a 
story about a “subject matter expert” (SME) – that is, a non-
IT person working in the business. She uses IT as a tool 
to do her job, which at the time of the story, is to define a 
new process and put it into operation. IT provides services 
to make her task as pleasant as possible, and in the 
process craftily “outsources” what several years ago was 
an important part of IT workload – unit testing. Actually, the 
SMEs are delighted to be able to test their own processes 
themselves, if only so that silly errors will be seen by none 
but themselves.

The second vision scenario takes place within IT, and 
concerns a modification to the core business system.

Within each scenario, the underlying features that the 
system must exhibit are either explicitly named, or are 
identified like this: [SOA feature].

Scenario 1 – The Business Creates a New 
Process
Harry Parsons is the Purchasing Director of ABC 
Manufacturing, Inc., the US arm of ABC Global. Harry 
has decided to move away from their current process for 
purchase of minor items. “Minor Items” are defined as a 
specific category of Accounts Payable items, and relate 
mainly to consumables. The current process requires each 
purchase to be treated as a separate contract. Harry wants 
to move to a “calling-off against contract” process. This 
will not only cut lead times, but will also dramatically cut 



4 CBDI Journal © CBDI Forum Limited, May 2005

Developing the Architectural Framework for SOA continued . . .

CBDI Journal © CBDI Forum Limited, May 2005 5

the cost (man-days) compared with the current lengthy 
process.

It’s a bright Monday morning, and Harry calls Elaine 
Simmonds into his office. Elaine is a respected purchasing 
professional, who has long experience of all aspects of 
ABC’s purchasing processes. She has also led the main 
computerization task forces when new computer-based 
systems were implemented. She is computer-literate: for 
example, she understands how the Purchasing aspects 
of SuperERP (a large ERP package recently installed) are 
customized through configuration.

Elaine enters Harry’s office.

“Hi, Elaine,” says Harry. “I’ve decided to go with the new 
Minor Items process we’ve been discussing. How long do 
you think it’ll take to get it up and running?”

“Well,” says Elaine, “It’ll take about a week to define and 
test the new process, then another couple of weeks before 
the next system refresh point. We can use that time to get 
department heads to alert their people – they’re all up to 
speed with the new process. The front-line guys can use 
on-line training to learn the new process. The critical path 
is getting new contracts signed, which will take around four 
months I guess. If it wasn’t for that, we could have it fully 
rolled out within two.”

“Why a full week to define the new process?” asks Harry.

“It’s not just the process”, Elaine explains. “We also need to 
configure Contracts in SuperERP – it’s a feature we haven’t 
used before. But I checked, and we can probably use one 
of their standard contract templates.”

“OK,” says Harry, “Don’t forget to include the new business 
rules we discussed – I had them set up last week, so you’ll 
find them in the Registry. By the way, this would be a good 
chance to check out a new service I heard about a couple 
of weeks ago. It’s a “contract definition service”.

“That’ll add a day or so just to get familiar with it,” says 
Elaine, hiding her slight apprehension.

“Don’t worry, if we’re into contracts, we need to know about 
it – and we’ve got time for a couple of days extra,” says 
Harry. “If there’s nothing else, let’s get on with it.”

Elaine goes back to her office, and reminds herself of work 
items:

• Define and test the new process

• Allocate a section of the test data to be used in 
training

• Email department heads

• Configure SuperERP and define the new Contract.

“Hmm,” ponders Elaine, “I’ll need to do the last item first, 
otherwise the tests won’t work.”

So she signs on to the System Modification Service, and 
starts a change task which she calls “Call-Off Purchasing”. 
Then she brings up the Business Configuration Service, 
and browses the contract templates. She selects one 
of them, and then asks the system to show how ABC’s 
Supplier data maps onto it. The mapping is fine, but the 
new business rules may change things. So she brings up 
the Contract Definition Service. Her authorization switches 
it to the Purchasing context, and Elaine finds the screen 
similar to other Definition Services she’s used. She selects 
the SuperERP Contract, adds in the new business rules, 
and studies the resulting logic flow within the Contract 
component. It looks OK, and she asks for a validation 
check, which also gives an OK.

Next morning, Elaine picks up where she left off. She asks 
the system what’ll be affected by introducing Contracts. 
The response is Purchase Orders and GRTs (Goods 
Received Tickets), which will now need to show the contract 
number. The GRTs are handled outside SuperERP by the 
AWS (Automated Warehousing System). A couple of other 
things need to be similarly configured, but they’re all simple 
mods.

Elaine then tests the changes using her standard test 
data suite [User Testing], and with no errors showing, she 
submits the changes to IT for them to do a full system test 
and then deploy at the next system refresh.

“That’ll do for today”, says Elaine, glancing at the clock. 
“Tomorrow I’ll start work on the call-off process.”

It’s Wednesday morning. Elaine now starts on the main 
part of the job, defining the new call-off process. First, she 
reminds herself about the existing process by right-clicking 
on the Purchasing icon on her desktop, and choosing 
“Process definition” [Application Properties] she sees that 
three sub-processes can be re-used, and that one of them 
– Validate Supplier” is a mandatory corporate process. She 
copies them all to her clipboard.

“I thought I could re-use something,” says Elaine to herself, 
“Now to do the new process.”

She makes a new process icon, which brings up the 
Process Definition Service, and starts to sketch out the 
new process. While doing this, she discovers that she also 
needs to define two other processes – Contract Setup and 
Supplier Setup – and, checking the Service Registry, finds 
these are provided by SuperERP. So she adds branches 
into the call-off process, each branch handling one of the 
setups by calling the appropriate SuperERP service. [API 
Service Wrapping] And, of course, she pastes the two 
existing sub-processes in the appropriate place.

Then comes testing. Elaine selects “test” on the process 
icon drop-down menu, which brings up the Process Test 
screen. She asks for a set of appropriate test data, [Test 
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Data Generation Service] adds it to her standard set, 
tagging it “Call-Off Purchasing”.

“Well, maybe this one will work first time,” she mutters 
to herself. But it doesn’t. She’s forgotten to configure 
Purchase Orders and GRTs. These impact other systems 
than Purchasing, and she realizes that testing will take 
longer than she’d initially thought.

On Thursday morning, Elaine arrives early to start testing. 
She had planned to show the new process to Harry on 
Friday, and hoped she wouldn’t have to re-schedule. While 
the tests are running, Elaine contacts Fred Kozsinsky, their 
Process Deployment Analyst.

“Hi, Fred,” says Elaine, “We got a replacement process for 
Purchasing. Can it make the next system refresh?”

“Hi, Elaine, always something new, huh? I saw the alert 
about it yesterday. How many impact points?” [Impact 
Service]

Elaine checks the process definition, and replies, “Eleven, 
but the tests are still running.”

“Eleven is OK, but if it’s more than fifteen, 
it might miss the refresh. But it should 
make the next one no problem if you 
can get it to me by Friday midday.”

“Thanks, Fred. . . . Oh, I’ve got a 
problem. Watch for test completion 
this afternoon – should have it 
wrapped up by then.”

“OK, Elaine, will do. Bye.”

Elaine corrects the problem, and re-
starts the tests, which complete in the 
green, with twelve impact points.

At 9am Friday morning Elaine is again 
in Harry’s office.

“The new call-off process is ready”, Elaine 
says. “Want to try it?”

“Can it hit the next refresh?” asks Harry.

“Yeah, but only if you like it. Any more changes and it’ll slip 
a cycle.”

“Great”, says Harry, “Let’s see it.”

Harry and Elaine run a simulation, each playing various 
roles.

“Well, I can’t see anything wrong with it,” says Harry, “I 
gotta say it looks good. You happy to deploy it?

“Sure,” says Elaine, hoping that she hasn’t missed 
anything.

Harry tells the system that he approves deployment, and 
congratulates Elaine. On approval, the new call-off process 
is sent to Fred, who will check it out against a number of 
IT-related criteria, and then submit to IT for full acceptance 
testing before it’s slotting it in for deployment in the next 
system refresh.

Harry turns to Elaine, and says, “Now for the real work – we 
need to plan the schedules for transitioning the department 
to the new process. I don’t want to be running both 
processes for longer than three months.”

“Now that’s a tough target,” comments Elaine dryly.

Scenario 2
Claire Anderson, the IT Solution Delivery Manager in ABC 
Manufacturing Inc., has just been asked to modify the Sales 
Commission system. It seems that Sales wants to move to 
a “quality” basis for sales people’s commissions. Currently, 
for volume items imported from elsewhere in ABC Global 
and held in stock, commission is paid on a “receipt of order” 
basis. But sometimes – perhaps a little too often – goods 

are returned after the commission has 
been paid at month-end. This and 
other factors have convinced the Sales 
Director that, for these items, “quality 
of orders” would be a better basis on 
which to pay commission, and would 
be much better for the company.

The Sales Commission system 
was developed several years ago 
by another company in the ABC 
Global group. Luckily, it was after 
a worldwide component-based 
architecture, where each component 
provides a formally-defined service 
contract, was mandated for service 

implementations developed either 
in-house or outsourced. This has meant 

that applications developed elsewhere in the group, or built 
collaboratively by several companies in the group, are now 
much easier to maintain, use, and re-use, than previously 
was the case.

Claire opens the Portfolio Manager, and clicks on “Sales 
Order Management” in the on-line business model, but 
can’t find anything to do with Sales Commission.

“Of course,” she says under her breath, “It’s surely in the 
Payroll assembly”. Claire, like many others in IT, thinks in 
terms of assemblies of components where the assembly 
performs the business function defined by the matching 
“group” in the business model. So she searches for 
“commission” in the business model, and sure enough, 
there’s “Commissions” in the Payroll Management business 

Imagine it is now the 
year 2009. ABC Global, an 
international manufacturing 
enterprise, is reaping the 

benefits of its decision back 
in 2005 to undertake a 

major IT evolution to SOA
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group. Claire selects “IT implementation”, and the Portfolio 
Manager shows her the commissions component, called 
“Sales Commission”.

Claire asks for an impact assessment on Sales Commission, 
and sees that its impact factor is only three. It’s dependant 
only on the Sales Order component (which handles all 
business behavior to do with the Sales Order entity – as 
opposed to sales order processes – defined in the business 
model). And it’s invoked by the “Payroll Engine” which 
performs gross to net calculations and other things like 
pension deductions. Claire snorts – she really doesn’t like 
the term “engine”, but it’s a corporate naming standard for 
the kind of component that is effectively a calculator, like the 
“Pricing Engine” in Sales Order Management assembly.

Claire notices that the Payroll Engine is part of a packaged 
application. The vendor (SuperPay Inc.) had provided a 
dummy Sales Commission which ABC Manufacturing had 
replaced with its own component. Although SuperPay does 
not yet provide extensibility for its components, Claire 
notices that the ABC Sales Commission component was 
recently brought up to the latest extensibility level, based 
on the recent global adoption of a particular extensibility 
pattern.

“Well, that looks fairly simple. Looks like all we need to do 
is extend Sales Commission with another service operation 
to take returns into account.” She searches for “Return” and 
gets a couple of hits, one being the “Returns” component in 
the Warehousing assembly.

“OK, so how long is this change going to take to implement? 
It’s only an extension, so the existing Sales Commission 
doesn’t need to be re-deployed. But it’ll be dependent on 
two other components instead of one. Maybe we’ll have to 
change one of them if it can’t give us what we need for the 
new commissions algorithm. Oh, I’ll make it medium-low 
complexity on two components.”

Claire brings up the Task Estimator Service against Sales 
Commission and enters her guess of level 2 (medium/low) 
complexity, 10% extension to existing function points, and 
one additional dependency. The Task Estimator thinks for a 
moment, then gives a min/max of four to ten person days 
with a confidence of 95%.

Claire calls Jim Fredrickson, the lead professional on Sales 
Commission.

“Jim, we need to change the how commissions are 
calculated,” says Claire. “I’ve done a quick assessment, 
and it look like seven day’s work, plus/minus three. It 
looks like it’s an extension, so you won’t have to touch the 
deployed sales Commission component. You can pick up 
the change request from the Payroll business group in the 
business model. Can you let me know what your estimate 
is by lunchtime?

“Sure”, says Jim, “But I can’t start ‘till week after next 
– unless you de-prioritize something.”

“OK, week after next will do. Thanks,” says Claire, and 
hangs up.

It’s now the week after next, and Jim, having checked 
to see that using the service extension mechanism will 
cover the requirements, and then having validated Claire’s 
guesstimate, sits down to start work on extending the Sales 
Commission component. [CBSE] Jim uses a development 
environment that is an ABC world standard. He opens 
his normal development view, which is an enhanced and 
integrated modeling tool, ideal for design and test. First, he 
defines a personal task, calling it “Commissions”. Then he 
then brings up the component’s design model and selects 
the “service operations” view. This shows him that there are 
two administrative service operations and several functional 
ones, including “CalcSalesCommission”.

“OK”, he thinks, “I need to slot in a new service operation 
– let’s call it “CalcReturnsCommission” – but not to the 
salesman”, he adds ironically. Jim is conscious that this 
approach is within corporate architecture guidelines, and 
he doesn’t need to apply for design approval. [Governance 
Automation] However he is aware that random peer audits 
will be carried out on his work.

The new service operation needs to be invoked after the 
existing commission is calculated, and needs to access 
the Returns component for returned goods history. Jim 
looks at the Returns Service, and sees that it has an access 
operation that returns all data over a given date range.

“Well, I want the value of each return for a given salesman. 
That’s there, but so is loads of stuff I don’t want,” muses 
Jim. “I know – I’ll use the component’s “generic get” 
service. All I have to do is ask for the bits of data I want, 
and it’ll return ’em. Neat. First time I’ll have used it since 
training.” [Agile interface]

Jim drags the Returns’ service specification from the 
Repository into his model. His context, set by Claire for this 
task, is the Payroll system, which does not “own” the Returns 
component, so he would be prevented from changing it if he 
were to try to do so. [Service Differentiation]

Jim also drags the existing Sales Commission component 
to his design workspace, and selects “extend” against it. 
He’s provided with an internals view of Sales Commission, 
but one that hides the algorithmic behavior “inside” each 
operation’s implementation. He adds a new operation 
“CalcReturnsCommission” as an extension.

“Now to get the new commissions algorithm”, he thinks, 
and locates the to-be Commissions business group in 
the business model. Then he creates a link between his 
extension and the algorithm in the business model, copies 
the required algorithm as comments into his extension, 
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and finally sets about transforming the algorithm in to valid 
Action Language.

To invoke the Returns service, Jim draws an access 
relationship from the appropriate point in his new algorithm 
to the “GenericGet” operation of the Returns service 
spec. This generates an access statement, and invites 
him to choose which service he wants to use. Jim selects 
“GenericGet”, and specifies the metadata for a set of return 
values by salesman.

Jim has already decided that his extension will be invoked 
from within the Sales Commission component, immediately 
before Calculate Commission (which is invoked by the 
Payroll Engine component) returns. He makes this happen 
by configuring the Sales Commission component to do just 
this, by adding an invocation action language statement 
into the component’s configuration (which is provided to 
the component when it is activated at run-time).

Idly interested in how commissions are calculated, Jim 
opens the internals view of the CalcSalesCommission 
service operation. He notices a business rule that sets a 
ceiling on commissions. Of course, he can’t change that. If 
he did, the Repository would send a notification to whoever 
in the business was responsible for that business rule. 
[Business Rules] There are certain toes that Jim does not 
even want to find out about, far less tread on!

“OK, now let’s test it,” thinks Jim. Unit Test data has already 
been specified in the business model, as well as pre/post 
conditions. The latter are written in a different Action 
Language to the one Jim’s using, so but when he drops them 
onto his new service operation, he asks the development 
environment to provided boundary case test data, which 
he appends to the business model test data. He then clicks 
“test” on the extended Commissions component. The Test 
Harness Service runs, and returns an OK.

“First-time OK on a unit test, eh?” smiles Jim. “Not bad. 
Now for the integration test.” He accesses the Payroll 
Management business group, but finds that no “to-be” 
state for his task has been defined.

“Oh-oh, someone’s screwed up,” thinks Jim. “This’ll delay 
things a bit.” He calls Claire and explains the situation. Claire 
says she’ll raise an alert, and will arrange to get a notification 
to him when the to-be state is properly defined.

“OK,” says Jim, and parks the Commissions task. [Task 
Parking]

It’s not until a week later that the notification arrives, 
and Jim finds his Commissions task. He quickly sets 
up the integration test, and after only one blip, which he 
quickly sorts out, sees it pass A-OK. The integration test 
is automatically run on a copy of the operational system. 
Since to the outside world, the core business system is 
merely a set of invokeable services, there is no need to test 

user interaction. When the user interaction changes, this is 
tested quite separately from the core business system, the 
tests ensuring that the service invocations from the UI have 
not changed.

“Well, I can sign that off now,” thinks Jim, and he flips the task’s 
status flag (which had been grayed out before the integration 
test) to “Ready for Deployment”. Behind the scenes, the 
development process notices the change in status, notifies 
task completion to Claire (complete with metrics), and sends 
the task to Operations, who will perform stress and other 
acceptance tests before deploying the changes at the next 
system refresh. [Active Development Process]

Target Features for a Service-Oriented 
Architecture
In Table 1 we list and briefly describe the various 
architectural features that support the two scenarios.

Service-Oriented Architecture – Viewpoints 
and Aspects
An architectural viewpoint is just that – a particular 
view. Therefore it necessarily shows only a part of the 
architecture. Selection of viewpoints is an important part of 
creating an architecture. Given the plethora of material on 
enterprise architecture, we choose a set of viewpoints that 
talk directly to the evolution of effective service orientation. 
An architecture developed within a specific enterprise would 
need additional, more traditional viewpoints, so we certainly 
do not suggest that our viewpoints here are exclusive.

Of particular importance is clear architectural separation of 
concerns. For example, it has become abundantly clear that 
separating business function – not only logically but also, 
as far as possible, physically in its implementation – is a 
prerequisite for effective service-oriented architecture and 
implementations. Thus one would expect a viewpoint that 
addresses business function only.

Having selected a set of viewpoints, all architects then 
discover that there are a number of topics that might in 
other circumstances deserve their own viewpoint, but 
which appear in two or more of the selected viewpoints. 
These are called “aspects”. The viewpoints and aspects 
selected are as follows:

Viewpoints
• Service Granularity: defines a granularity scheme 

for services and service implementations; 
includes modularization of both delivered 
business function and of development artifacts; 
uses CBSE as the basis for modularization
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SO Architectural Feature Description

Active Development Process A development process that executes (like a normal business process) and actively supports the developer 
in conforming to company development standards and processes. 

Agile Interface An operation provided by a service that provides for certain capabilities not taken into account by the service 
designers. For example, see “Generic Get”. 

Alert See Notification.

API Service Wrapping Many existing APIs are wrapped in service wrappers, so that the technical aspects of service interfaces 
are common across the board. The canonical ABC business model defines standard names so that name-
mapping is simplified. 

Application Properties Through its properties menu at the UI, each application can link the user to the Registry for component 
definitions, the business model, etc. 

Business Configuration Service A configuration service that wraps various products’ disparate configuration services. The user interface 
uses the standard ontology for the local company, and maps local metadata names to the corporate 
standard where appropriate. It also maps standard metadata names to different names used by packages 
where the names themselves are not configurable.

Business Model A model of those parts of the business that are supported (or enabled!) by computer applications. It 
is structured such that links to implementing applications are generally simple one-to-one two-way 
associations. The business model for a planned application includes its requirements. 

Business Rules Business rules are “owned” by a specific component, although they may be stored and executed separately. 
Since each component is also “owned” by a defined manager in the business, this means that any business 
rule is owned by a specific person (or role) in the business.

CBSE ABC applies CBSE as a superior way to modularize code. Each component represents a single business 
concept (process or entity), provides business services, and is loosely-coupled to other components. If 
changes to an application are made, only the affected components need to be re-deployed (but see also 
Extension). In addition, a given component may be able to be re-used in a number of applications.

Contract Definition Service This is an application of Domain-Specific Language (DSL) technology. A Contracts DSL has been defined, 
allowing skilled SMEs to include business rules in a contract and check the resulting behavior against 
corporate and local standards. The DSL dynamically orchestrates and customizes existing services (such as 
the SuperERP Configuration Service and the Business Rules Service) to achieve its ends. 

ESB (Enterprise Service Bus) Not mentioned in the scenarios, an ESB is needed as a ubiquitous capability to support these and other 
scenarios. The ESB handles both “interactive” and batch exchanges, and provides technology-level services. 

Event Service Enables anyone to subscribe to events in which they’re interested (factored by authorization). This implies an 
ESB to carry events, notifications, and subscription requests. It also implies that all components (including 
wrappers) can publish events. 

Extension A way of extending the function of an existing deployed component without having to touch or re-deploy the 
existing component. 

Generic Get Service A standard service provided by all components that enables a consumer to select the data items required, 
instead of always having to depend on pre-defined services. This capability exploits the metadata carried by 
web services technology.
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Governance Automation Incorporation of corporate design and architecture policy in tools and platforms to ensure the integrity of the 
architecture. If such a policy is ignored, a warning would be given by the tool, and if policy was breached, 
then a notification would be sent to the relevant Lead Architect.

Impact Service ABC has instituted a standard approach to estimating the size of a change to the operational system, based 
on the number of things to be changed. The calculations needed to measure the impact of a given change 
are implemented as a service.

Notification ABC Manufacturing has a ubiquitous notification service (that uses the ESB). This enables individuals 
throughout the company to subscribe to events in which they’re interested (sometimes called “alerts” in 
ABC). Events published by components are part of their service specification. 

Portfolio Manager A service that provides information about both deployed and planned applications and their links to the 
business model. 

Process Definition Service A COTS (Commercial Off-The-Shelf) BPM tool, which is embeddable, and which provides service interfaces 
for other tools to use. In this case, the System Modification Service provides a link to it, although it can be 
launched independently as well.

Registry A federated repository that holds all business model and development artifacts. (See also “Service 
Registry”)

Service Differentiation The behavior of a service can generally be constrained or modified depending on the authorization level of 
the consumer, or by the context in which it is being used. 

Service Registry All available services are held in a federated Registry, which has been configured to provide user-friendly 
views. 

Simulation Process definitions can be simulated to show what they’ll be like in operation, and also for testing.

System Modification Service Handles all changes made outside IT; allows user to define a disparate set of changes within a “change 
task” that must all be deployed at the same time. 

Task Estimator Service Provides estimates for IT development tasks based on metrics collected over a number of years. 

Task Parking A way of setting aside an in-process task. Implies “local” persistence for user sessions 

Test Data Generation Service A very useful service: the test database is scanned, using pre-defined criteria, and based on the entities 
used, generates a set of test data. To this it adds boundary cases, based on the contracts specified by the 
various services called.

Test Harness Service A general-purpose component-testing capability, configured via metadata, and able to invoke any service 
and track the results. 

User Testing Authorized users are given access to a test system that can test new or changed business services. IT 
thinks this helps users pay more attention to getting things right, as the services cannot be submitted 
to IT until they pass the tests. Of course, IT re-tests professionally before deploying. Test data can be 
automatically generated and personalized. 

Table 1: Architectural features that support the two scenarios
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• Business Services: the categorization and layering 
of different kinds of business function – separate 
from technology concerns – so that dependencies 
can be reduced and modularization improved.

• Business-IT Alignment: defines alignment of 
computer-based application services with the 
business, and identifies linkages between “living” 
models – business, applications, and running 
systems, leading to a “business console” concept

• Distribution: How distributed systems – and 
distributed development organizations – can be 
designed so that they are provide the “ilities”, 
especially scalability.

• The “virtual platform”: an agile and fast-moving 
environment for service development, execution, 
and evolution what technology services are 
provided; how transparencies for business 
services are provided; capabilities that future 
COTS middleware may provide.

• Architectural Strategy for Evolution: It has been 
said that an architecture without an evolution 
process is not an architecture; but an architecture 
evolution process is the beginnings of an 
architecture. The architecture strategy is a design 
for how the architecture will transition from its 
current state to the desired state.

Aspects
The following set of concerns that cross-cut the chosen 
architectural viewpoints are taken into account in the 
context of each viewpoint:

• Customization and Extensibility: how services can 
be made extensible and customizable – without 
creating customization spaghetti – sometimes 
referred to as “agile services” (not agility of 
development processes, but of software itself)

• Product Line approach (aka Software Factory) – 
separation of technology from business function, 
based on exploiting the concept of “architectural 
styles”; that is, categories of business function 
that have closely similar technical structure and 
extra-functional requirements such as scalability.

• Assembly & Choreography of components

• Coupling, from strong to weak, of components

• Scopes: for business semantics, governance, and 
visibility of business services

• Semantics: mainly (but not exclusively) in relation 
to metadata

• Patterns: pre-defined structures and behaviors 
that can be applied to a number of situations

• Development metrics: points at which metrics can 
be gathered, and artifacts that lend themselves to 
more reliable metrics

• Technical Transparencies: ways to provide 
transparencies so that developers (either in the 
business or in IT) can be less concerned with 
technology issues.
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By Richard Veryard

Service-Based Business: 
Business Modeling for 
SOA
Worked Example: Pharmaceuticals

In this article we illustrate the CBDI business modeling method for 
SOA using a pharmaceutical industry example. The case illustrates 
many aspects of the method that we judge to be of general interest.

Introduction
In previous articles, we have outlined a framework for SOA business modeling, 
and we have provided a brief outline of a CBDI approach. We are now going to 
start illustrating the CBDI approach with some practical examples, based on the 
pharmaceutical industry.

In this article, we shall demonstrate how a service-oriented modeling approach 
helps us to identify alternative business strategies for drug companies, involving 
the creation and deployment of added-value services that:

• Establish core business services that have potentially wider 
applicability than the current internal systems environment and supply 
chain

• Form the basis for an inherently adaptable business model that can 
respond and capitalize upon the rapidly changing ICT environment

Pharma
We have selected the pharmaceutical industry for this worked example because 
it provides a good example of a complex information supply chain. A drug 
company (in collaboration with a distributed network of research and test) 
produces a drug, together with lots of information relating to the drug. There are 
several different categories of information user: the patient who takes the drug, 
the medical practitioner who prescribes and/or dispenses the drug, the health 
service or insurer that pays for the drug, and the regulator who monitors the 
safety of the drug.

We believe that pharma illustrates some general characteristics of complex 
service networks, and that this example will therefore be of relevance to readers 
in other industry sectors.

In general terms, there are a number of distinct categories of stakeholder, each 
performing fairly complex functions in relation to the pharma value chain. A key 
SOA challenge for a drug company is to provide services to all these different 
stakeholders in a consistent and coordinated yet flexible way. In order to meet 
this challenge, we need to produce a series of models, from different stakeholder 
perspectives, showing how the services can be composed in various contexts 
of use.

Best Practice Report
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Assess the Business Ecosystems
The traditional business strategy for pharma is product-
centric, and is focused on the discovery, proof, production, 
distribution and sales of drugs. In Figure 1 we can see a 
simple view of this business model showing three domains: 
Drug Discovery, Sales & Support and Production & 
Supply.

Each domain is realized as a collaboration between actors 
within the domain, and can be described in terms of a set 
of business objects (data model), and a set of business 
activities (process model).

The drug company provides a range of services to various 
stakeholders, including physicians, pharmacists and 
regulators, for example:

• Provide information about clinical trials

• Provide free samples

• Reliable supply of products to pharmacists and 
hospital dispensaries (typically via independent 
wholesalers and distribution companies)

These external services are supported by internal data 
and processes. If these internal data and processes are 
rendered as internal services, then the external services 
can be described as compositions of the internal services.

A key question for the drug company is to assess the value 
of these services.

• What added value do these services offer to the 
service consumers? Is the provision of these 
services cost-effective in terms of the value-
added that they create?

• Therefore what is the strategic value of these 
services in relation to the drug company’s 
business objectives?

• How can we define a set of services that deliver 
greater added-value to our customers?

• How can we provide these services in a cost-
effective and reliable manner, based as far as 
possible on existing capability?

Figure 1: Pharma Business Model (As-Is)
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If we look at the ProvideFreeSamples service, the answer to 
the first question is almost certainly negative. What actually 
happens is that highly-paid sales reps hang around in 
waiting rooms, while the physicians sign pieces of paper 
to authorize the hand-over of free samples. This service is 
expensive for the drug companies to provide, and is widely 
perceived as an irritating nuisance by the physicians, who 
are generally reluctant to spend face-to-face time with the 
sales reps. But how does the drug company introduce a 
service that is more valuable to the physicians, and at the 
same time more efficient/effective in the deployment of its 
own (expensive) resources?

One way of determining the requirements for supporting 
physicians and pharmacists is to start with the data that 
are available within the drug platform, and look for ways 
to improve the availability of these data and the efficiency 
of these processes. This is essentially a data-driven or 
process -driven approach, shown in Figure 2.

However, although this approach may bring some tactical 
improvements, it doesn’t deal with the strategic issues of 
this business model:

• Business risk from unpredicted results from drug 
usage

• Reduced margins due to price pressure, 
increased complexity and risk.

• Poor customer relations, ineffective and grossly 
inefficient sales process, perceived as irrelevant 
and time-wasting by physicians.

Determine how the business wishes to relate 
to its customers, partners and competitors.
In the past, drug companies have been able to make 
substantial profits from an essentially drug-centric process, 
getting high sales volumes for its blockbuster drugs from 
a largely undifferentiated mass of patients with a given 
condition. This business model treated the physician or 
clinic as pretty much equivalent to a retail outlet, and did 
not involve any relationship with the end-customer (the drug 
consumer).

Given the emerging problems with this business model, it 
is a reasonable premise that there is potential advantage to 
be gained from a drug company having a closer relationship 
with their end customer – the drug consumer. From the 
technology side, there are many new technologies becoming 
available that provide opportunities to make new kinds of 
connection with patients, with some potential for radical 
structural change, possibly including disintermediation 
effects. For example device intelligence, mobile computing 
technologies and wireless communications to name just a 
few.

Let’s suppose we want to move towards a customer-centric 
business model. What are the implications of this for the 
services provided by the drug company?

The drug company may consider moving to individual/
patient centric processes in which some level of knowledge 
about individual drug consumption is known. At a basic 
level this may allow the drug company to keep the individual 
better informed, and at an advanced level to monitor the 
individual’s status and to dynamically compare individual 
and aggregate results in order to reduce risk, and to move 
to event-driven processes.

As discussed above, the level of efficiency and reliability 
by which information about drug performance and results 
are made available throughout the supply chain is currently 
sub-optimal. There are considerable opportunities to:

• Increase efficiency,

• Improve feedback and

• Reduce risk

Additional intelligence in the supply chain may enable 
practitioners to undertake more responsibility in a managed 
way. This outcome is probably inevitable at some stage in 
the future, and the drug companies appear to be the most 

Figure 2: Satisfying Customer Information Needs (Traditional 
Approach)
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obvious providers of such an information system, some 
elements of which may be produced collaboratively across 
the industry, in some industry-standard form.

Service-oriented business modeling supports this kind of 
initiative in several ways.

a) Supports the design of information systems and 
platforms.

b) Clarifies and resolves the questions of competition 
and co-operation – whether it makes sense to 
provide these services unilaterally or as part of an 
industry-standard initiative – and helps negotiate 
such matters with peers and regulators.

c) Clarifies and resolves the many legal, privacy 
and operational issues that arise with this form of 
relationship

Understand the customers’ information 
needs

The essential shift for service-oriented modeling is to 
view the services, not from the provider’s perspective, 

but from the customer’s perspective, and in the 
customer’s context of use.

We start by analyzing the context in which the drug 
company’s services are used. This is a collaboration within 
the Healthcare domain, which involves physicians, patients, 
pharmacists and others.

This diagram in Figure 4 is obviously not complete, but 
even so it is easy to see that the DeliverFreeSample service 
is probably not relevant to the value-creation processes 
on the demand side. There is also a lack of coordination 
between the supply-side product management processes 
and the demand-side product consumption.

Let’s look at the customer information needs in more 
detail.

Figure 3: Move to Patient-Centric Process
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In Figure 5, we can see one of the activities within the 
healthcare collaboration. Before prescribing a particular 
drug or combination of drugs to a particular patient in 
a particular situation, the physician carries out a risk 
assessment. To support this activity, the physician has a 
very complex information need: what is known about this 
drug in combination with these other drugs for patients with 
these characteristics?

The following factors contribute to the complexity of this 
information need, making it hard to satisfy through simple 
standard information services:

• Range of patient characteristics that may be 
thought relevant by the physician

• Range of treatment strategies that may be 
formulated by the physician/clinic

• Range of other drugs and other treatments 
previously or currently prescribed to this patient.

• Some confidentiality considerations – especially 
as some treatment strategies may involve drugs 
from competing drug companies

One possible strategy for the drug company is to provide 
a drug information platform, providing information to 
physicians relating not just to its own products but to 
competitor products as well. In other words the drug 
company is providing a composite service that sits above 
the information services relating to single drugs. Note 
that this potentially changes the boundary between the 
drug company and the physician, to the extent that this 
composition was previously carried out by the physician.

Of course, a drug company cannot expect to have a 
monopoly of such composite information. Other drug 
companies may offer similar information services. The 
physician may sometimes access and compare results from 
competing platforms, especially for difficult or high-risk 
cases, and always reserves the option to do this. Thus in 
addition to the supply-side composition carried out by the 
drug company, there is also a demand-side composition by 
the physician.

Alternatively, drug companies may choose to collaborate 
in an industry initiative which is designed to provide a 
generalized service for physicians. The advantage of the 

Figure 4: Current Interaction Processes
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co-opetition model is that drug interactions are addressed. 
The actual implementation of course could be undertaken 
at the level of semantic agreement where the same 
information service is provided using a common semantic 
model by individual drug companies, which would require 
demand side composition, or alternatively for an industry 
implementation, which would be seen as a value-adding 
industry service.

The focus on delivering really useful information to physicians 
that assists them in improving the quality of the prescription 
and treatment processes will cause a fundamental re-
examination of the information model and the way it is used. 
This will then lead to a better understanding of the services 
required to support the processes.

The ultimate source of information about a given drug is 
a range of clinical trials, and these trials generate vast 
quantities of data. However, these data are often made 
available in aggregated form; recommended dosages and 
likely side-effects may be defined for an average patient, 
interactions between different drugs are buried in the detail, 
and there is some loss of data in producing answers to the 
complex queries generated by the physician’s process.

This loss of data has two strategic implications for the 
drug company. It reduces the accuracy of the prescription 
process, and increases two risks:

1. That drugs are used in situations where there 
is a known clinical risk, but the risk is buried in 
the data and not reported to the physician. This 
may ultimately lead to an accumulation of bad 
outcomes for patients, bad publicity for the drug, 

Figure 5: Analyzing the Context of Use

Figure 6: Raising the Information Platform



18 CBDI Journal © CBDI Forum Limited, May 2005

Developing the Architectural Framework for SOA continued . . .Business Modeling for SOA continued . . .

CBDI Journal © CBDI Forum Limited, May 2005 19

and even a withdrawal of the drug’s regulatory 
approval.

2. That drugs are not used in situations where the 
clinical risk (for a particular patient) is extremely 
low, thus missing out on health benefits to the 
patient and financial benefits to the drug company 
itself.

Figure 7 shows a very simple view of the data, with much 
of the complexity bundled into the association between 
PATIENT and DRUG, which has to be constructed within 
one or more of the steps of the healthcare process. Thus in 
order to flexibly support these 
process steps, we need to 
build data views at different 
levels of granularity/
specificity; this is shown 
in the segmentation matrix 
which helps to analyze this 
complex association. This 
granularity is implicit, for 
example, in the definition 
of EFFECT and AFFINITY 
– what effects are regarded as 
statistically significant enough to be reported in the drug 
picture, for a given population?

The drug picture is derived from a complex set of processes 

that filter and summarize the available data – so if we want 
to understand it better, we need to look at these processes 
and how they work. Similarly, the patient picture is derived 
from a complex set of interactions with the patient by 
multiple clinical practitioners over time, and we are 
dependent on what happens to get recorded from these 
interactions.

At one level, the statistical reliability/validity of the drug 
seems to increase with the size and extent and diversity of 
the trial. For public health purposes (e.g. disease control) 
we want assurance that a given drug has a good effect 

on a critical proportion of the 
population. But if we want 
to predict the effect on a 
specific patient, we are 
more interested in the 
effects on people as similar 
to our patient as possible. 
The first-order information 
processing challenge is to 
match an increasingly rich 
and complex picture of the 

patient with a sufficiently rich 
and complex picture of a suitable drug. The second-order 
information processing challenge is to create information 
flows that balance simplicity against complexity, individual 
health objectives against public health objectives.

Service-oriented modeling helps us to 
identify alternative business strategies 

involving the creation and deployment of 
added-value services

Figure 7: Matching Complex Data Objects
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From a service point of view, the bottom line is this. If the 
drug picture is too large-grained and simplistic to satisfy 
the physician, and the raw data from which it is derived are 
too fine-grained and complicated, how do we define an 
intermediate level of aggregation that is both efficient and 
flexible? This design challenge requires new techniques for 
data modeling and analysis, which we shall describe in a 
separate article.

Decomposition of Services
We have talked about the granularity of the data, in terms 
of the degree of statistical aggregation with which it is 
presented and analyzed. Another issue for healthcare is the 
granularity of clinical decisions and actions – and this is an 
area where new technology can play an important role.

A consultation between a patient and a physician incurs 
some cost. Healthcare delivery systems typically count 
the cost of the physician’s time, but of course the patient’s 
time and convenience is also of value. So every instance 
of Diagnosis or Prescription carries a significant financial 
cost. Where a case is referred to a specialist, this further 
increases the cost to the healthcare system, as well as the 
inconvenience to the patient.

There are several possible ways of taking some of this 
cost back out of the system. Instead of a fixed diagnosis 

and fixed prescription, the specialist can issue a variable 
prescription and possibly even a variable diagnosis. What 
this essentially means is that the specialist leaves some 
uncertainty in the diagnosis and/or prescription, and 
defines some procedure that manages this uncertainty. 
For example, instead of saying “Take this pill every day 
for six weeks”, the prescription may say “Take this pill 
until cholesterol levels drop below X, and then take that 
pill.” This procedure might be delegated to a nurse taking 
regular blood samples and issuing the appropriate drugs. 
Or it might involve some new technology, monitoring the 
patient’s blood in real-time and releasing drugs into the 
patient’s bloodstream according to some preset rules.

Some clinics may be early adopters of new medical 
technology, while other clinics don’t have access, or 
prefer not to use it. So the system has to accommodate 
some variation in the way a given treatment strategy is 
orchestrated and implemented by a particular clinic for a 
particular patient. In order to make this flexibility possible, 
we have to define the services (monitor cholesterol level, 
release drug) at an atomic level of granularity, to allow 
them to be composed in different ways according to the 
requirements of the patient and the preferred treatment 
strategies of the physician/clinic. Thus if the nurse can 
take blood samples daily, and the technology can take 
blood samples every few minutes, the underlying services 
must be defined to support both of these equally and 
consistently. Understanding the variation at one level 
forces the definition of reusable services at the level 
below.

Understand the drivers for business change
So far we have looked at how the business strategy may 
change due to current limitations, opportunities arising 
from better information management and technology 
opportunities. Further we have already mentioned the 
complexity of the information need for a particular physician 
performing a particular task and the need to reflect this 
complexity in information and service design in order to 
deliver an information platform that will provide flexible 
support for this physician in performing this task.

But of course the intended use of this platform is much 
broader than this. There are many drivers of change which 
the business architecture should be able to support.

One major source of complexity is that the division of 
responsibility within the healthcare collaboration is itself 
subject to change and dispute.

• For example, in the UK, the NHS is seeking to 
increase the autonomy of nurse/practitioners 
and pharmacists in giving some information and 
advice to patients.

Figure 8: Supporting a broad range of healthcare collaborations



20 CBDI Journal © CBDI Forum Limited, May 2005

Developing the Architectural Framework for SOA continued . . .Business Modeling for SOA continued . . .

CBDI Journal © CBDI Forum Limited, May 2005 21

• Meanwhile, many patients are seeking to be better 
informed on their conditions and treatments, 
and are keen to obtain independent sources of 
information.

• This means that there are many different versions 
and scenarios of the healthcare collaboration.

The drug company needs to support these information 
needs in a way that is as relevant and targeted as possible, 
while making as few assumptions as possible about the 
roles and goals of the stakeholders. Assumptions about 
role and goals are hostages to fortune. Not only are such 
services vulnerable to future changes, but they may also 
make the services unacceptable to some stakeholders.

If we introduce the kind of atomic services described in the 
previous section, this can be built up into a model such as 
Figure 9. This shows a number of alternative paths, with 
alternative responsibilities, including a “Personal Health 
Assistant”. (Think of this as a Blackberry or PDA strapped to 
your body, with permanent access to your bloodstream.)

• Blood sampling can be done either by a human 
nurse or by the PHA device. This can be done 
on a regular time-basis, or triggered by specific 
patient request (for example, the patient may be 
instructed to press a button on the PHA whenever 
he experiences certain symptoms).

• Drugs are dispensed by the pharmacist according 
to the prescription and/or treatment protocol 
defined by the physician. Drugs may be given 
to the patient for self-administration, or loaded 
into the PHA for automatic or semi-automatic 
administration. Alternatively, the nurse may have 
the responsibility of loading the drugs into the 
PHA.

• The PHA may release a quantity of the drug into 
the patient’s bloodstream according to a series of 
defined events. This may include patient request 
(for example, the patient presses a button on the 
PHA whenever he thinks he needs more insulin), 
but will of course be subject to the constraints of 
the treatment protocol defined by the physician.

Summary

Strategic Reframe
From the perspective of business strategy, what we 
are looking at here is a strategic reframe of the pharma 
business. What is the drug company actually selling, and 
to whom? How does information and services become an 
integral component of the overall product offering?

The ultimate source of value for the patient is defined 
in terms of health. The provision of health to patients is 
based on the deployment of complex medical knowledge 
by a physician, and this in turn relies on information about 
particular drugs and combinations of drugs from the drug 
company and elsewhere. This essentially defines a value 
ladder, in which the value of the drugs contributes to the 
value of the heathcare.

While this kind of strategic reframing is widely discussed, 
what service-oriented modeling provides is a systematic 
way of determining and analyzing the strategic options, in 
terms of the value ladders that can be supported.

Can the drug company solve all the problems of healthcare? 
Can the physician solve all the problems of healthcare? 
The answer in both cases is of course NO. There is huge 
complexity involved, and the design goal for SOA is to 
define a reasonable separation of concerns between the 

Organizational Technological

Increased autonomy of nurse/practitioners

Increased autonomy of pharmacists in giving advice to patients

Independent sources of information available to individuals

Individual requirement to have more up to date information on 
their medical condition

Web Service based process networks linking many participants

• Capability to monitor key readings in location independent, real 
time

• Capability to alert physician to situations

• Capability to provide real time data to all participants to process

Individual – event driven care

Physician – increase quality of diagnosis

Pharmacist – approval to dispense in many situations to reduce involvement 
(efficiency) of physician

Product manager – statistical analysis of usage results, epidemics, etc 

Table 1: Drivers of Change
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physician and the drug company, that allows each of them 
to manage some of the complexity.

Finally, at this point, we can see why the existing sales 
process for drug companies is so ineffective. Free samples 
only makes sense if you assume that the physician is 
performing some kind of straight-through processing, as 
if the physician was simply a retail outlet for your drugs. 
No different really from giving free samples of biscuits to 
a grocery store, so that customers can taste one and then 
buy a packet. But this is a complete travesty of the added-
value and complexity of the physician’s process.

Instead of trying to take over from the physician, the drug 
company should be trying to provide services that help the 
physician (and other healthcare professionals) do a better 
job in managing the complexity of each patient situation. 
In this article, we have started to outline techniques for 
defining these services. In subsequent articles, we will look 
at these techniques in more detail.

Figure 9: Generalized services to support future interactions

Figure 10: Strategic Reframe of Pharma
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Wider Application
The pharma case has raised a number of issues that apply 
across many other domains.

For example, we may reflect on how the internet has 
enabled consumers to get closer to manufacturers (i.e. 
viewing their website to find out about their products) but 
typically hasn’t enabled manufacturers to get closer to 
the customers – because of the middleman. A lot of the 
current implementations of e-commerce fall well short of 
the early visions that were put about. Extrapolating from 
the pharma case, we can see that the failure (to date) of the 
early vision can be attributed to a failure to address some 
of the underlying complexities of the value ladders being 
supported by the supply chain. So is this failure permanent, 
or can we expect some of the more adventurous players to 
implement more visionary e-commerce systems, especially 
as the necessary SOA techniques and technologies 
develop?

Coda
In many of our discussions we hear that IT architects have 
great difficulty in having meaningful conversations with their 

business colleagues on the topic of business strategy. This 
is often because of the inherent distrust that has developed 
over many years of sub-optimal performance of the IT 
organization. Our response to this difficulty is to suggest 
that atomic services and operations that reflect business 
reality will be an excellent foundation for adaptable 
business. And the cost of delivering that adaptability is 
much easier to justify if the business is able to leverage 
that adaptability through the way it relates to its customers. 
Effective business-IT convergence comes from a common 
set of service-oriented business models, with the aim of 
configuring both the business strategy and the IT strategy 
to support the value ladders of the end-customers.

CBDI Material
Business Modeling for SOA, by Richard Veryard. CBDI 
Journal, March 2005. http://www.cbdiforum.com/secure/
interact/2005–03/
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Practical Service 
Specification and Design
Part 2b: Refining Service Requirements

There are several scenarios in which it appropriate for service 
providers, rather than service consumers, to dictate the functional 
and nonfunctional requirements for software services. This article 
discusses three such scenarios, under the headings Services in 
Advance, Services by Opportunity and Commercial Service Supply. 
We shall also discuss four techniques that can be applied in these 
situations.

Positioning
This is the second half of an article on refining service requirements. These two 
halves belong to a four part work that provides guidance on how to develop 
software services for long-term value while addressing the immediate needs of 
current projects.

• Part 1 covered Service Portfolio Planning – identifying the principal 
software services an enterprise should acquire in the long-term.

• Part 2 covers Service Refinement – in which the specific functional 
requirements – the operations and quality-of-service needs for 
services are discovered:

• Part 2a described techniques for driving the service details from 
underway Software Solution Delivery projects.

• This Part 2b discusses situations in which the service providers take 
the lead in refining requirements.

• Part 3 will address Service Specification – preparing a thorough 
definition of service function and quality, to be used by implementers, 
testers, consumers and operations staff.

• Part 4 will concern Service Delivery – the activities required to take a 
service from specification to deployment.

Background
CBDI Forum has frequently advised on the need to keep the service provider 
and service consumer roles separate1. Certainly, Software Solution Delivery 
(which delivers new applications or application integrations to end-users) 
and Service Provisioning (which specifies a service, decides where to get the 

1Service Supply – A Fundamental Shift in Practice?, CBDI Journal, January 2005. Or see SOA Life Cycle, 
CBDI Journal July/August 2004 which separates the supply-side and the demand-side for services.
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service implementation from, then certifies and publishes 
the provisioned service) should be performed in distinct 
projects. This separation helps to ensure:

• Projects don’t have conflicting objectives

• Service provisioners are able to take a wider, 
longer-term view than the more narrowly focused 
solution delivery teams

• There is less chance for the service consumers 
to write code against service implementation 
features, or the service implementation being 
“polluted” to serve (possibly last minute!) needs of 
the software solution

• Development effort is broken into more 
manageable chunks

• Service-oriented disciplines like service level 
agreements and service publication are more 
likely to be observed.

The previous article advocated that service requirements 
– the specific operations required and any special 
nonfunctional requirements – should be gathered from 
imminent and underway Solution Delivery projects. Hence, 
the service provisioning, development and testing effort 
has definite and imminent consumers. Service provisioning 
won’t be speculative and possibly wasted effort; the 
services get thoroughly exercised as soon as they are 
available, and subsequently tuned and tweaked no doubt, 
in a live situation, not just in a development environment. 
Although solutions-driven, this approach requires:

• The service provisioners to generalize the service 
requirements received from the underway 
solutions, so the services they supply are likely to 
be useful within other applications.

• Preexisting services, or preexisting 
implementation code, to be leveraged as far as is 
practical.

• Compromises on solution functionality, in order 
to leverage preexisting services that have been 
deemed to meet corporate standards and needs.

• Conformance to the portfolio policies evolved by 
the service planners.

But this consumer-led approach to service requirements 
is not the best stratagem for all circumstances. We can 
identify a number of scenarios in which provider-led service 
definition is more appropriate. We will examine some of 
these next.

Provider-Led Service Requirements
We propose three main classes of scenario in which 
the service provider would take the initiative, delivering 
services pro-actively rather than re-acting to requests and 
requirements from application developers.

Scenario 1: Services in Advance
The enterprise decides to establish a collection of 
services which are ready-deployed and available for use 
in any number of software solutions or new applications, 
before any development effort that requires the services 
commences. The availability of pre-deployed services will 
then speed up Solution Delivery and encourage the take up 
of the SOA approach – so long as the services provided are 
appropriate to the solution needs. In this scenario, services 
are primarily provisioned for use in your own enterprise’s 
applications, though some may be intended for partner 
organizations, like suppliers, customers and agencies, to 
use – with a view to enabling more efficient, collaborative 
business processes.

To provide services in advance of Solution Delivery projects, 
a significant service requirements gathering exercise will 
be needed, to obtain a better knowledge of the specific 
operations required, than was needed during the Service 
Portfolio Planning exercise. It is suggested requirements 
gathering is tackled one business domain at a time. Figure 
1 provides a high-level picture of the work flow.

Services in Advance will require substantial corporate 
funding. Contrast this with Services by Opportunity (below) 
and solutions-driven services (previous article), which can 
be largely funded by the Solution Delivery projects as they 
occur, though the central funding of the service planning 
and service provisioning teams will still be necessary.

Scenario 2: Services by Opportunity2

The enterprise decides to provide services in advance, 
but only in cases where this can be achieved quickly and 
inexpensively.

1. For example, the enterprise may have some well-
structured applications where it is relatively simple 
to wrap the application’s server procedures 
so they can be exposed as software services. 
Better still, they obtain a tool that automates 
the wrapping, and prepares the corresponding 
documentation automatically.

2. Another case is where the enterprise has acquired 
an off-the-shelf package, perhaps an ERP 

2These scenario names echo those used by Paul Allen in “Realizing e-Business with Components”. Allen suggests three funding models for component software 
– Components by Opportunity, Components in Advance and Components As You Go. The last of these broadly corresponds to the solutions-driven approach to 
service requirements and delivery, and was the subject of my previous article in this series.



26 CBDI Journal © CBDI Forum Limited, May 2005

Practical Service Specification and Design continued . . .

CBDI Journal © CBDI Forum Limited, May 2005 27

product, which already contains the capability to 
expose certain of its functions as Web services.

3. The third kind of opportunity arises where third 
parties already supply (and host) services that 
the enterprise’s service provisioners recognize 
to be very useful within the enterprise’s 
systems. These services might supply important 
information or verification functions not readily 
available within the enterprise’s systems at 
present. For example, latest currency rates or 
bank account number validation. Or third party 
services may perform “commodity functions” so 
cheaply and efficiently that the enterprise may as 
well outsource this processing to the specialist 
supplier; for example, invoice production and 
distribution, employee expenses, bookkeeping or 
a job notice-board.

In all these cases, the service requirements are somewhat 
pre-empted by the service supplier’s offering. There is no 
need to refine the service requirements, they are a given. 
However, the services obtained in this way must fit within 
the previously defined Service Portfolio Plan; and the 

enterprise should be prepared to make compromises in 
the interests of costs and time-to-production. This could 
be a tactic called out within the Portfolio Plan: that suitable 
service functionality obtained “by opportunity” is to be 
treated as a fait accompli. The broad flow of work for this 
scenario is shown in Figure 2.

A “middle path” could also be taken, in which the detailed 
service requirements are initially solutions-driven. That is, the 
operations required, and quality expectations, are gathered 
from underway projects, and the potential consumers as far 
as is practical. Gap analysis is then performed to determine 
the degree to which the “opportunity” service fits the known 
requirements (see techniques) and the decision to supply it, 
or modify it, or go elsewhere for the service is based on the 
gap analysis findings.

Scenario 3: Commercial Service Supply
The enterprise is, or intends to become, a service-supply 
organization, and the enterprise intends to charge for 
service usage. The broad work flow for this scenario 
appears in Figure 3.

Figure 1: Work Flow for Services in Advance
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Figure 2: Work Flow for Services by Opportunity

Figure 3: Work Flow for Commercial Service Supply
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For these “commercial services”, the service requirements 
need to be provider-controlled, but should they be entirely 
provider-driven? The techniques section below will describe 
various ways in which the provider can obtain and refine the 
requirements for the services they intend to offer.

Applicable Techniques
The following sections introduce four techniques that 
are used to identify service operations and refine our 
understanding of service requirements. Italics are used to 
indicate which team would use the technique, and the types 
of service it applies to.

Gathering Domain-Wide Service 
Requirements
Used by Planning Team; primarily identifies the requirements 
for core business services.

Where the Services in Advance approach is pursued 
(and this may be limited to selected business domains, 
it need not be whole enterprise) then how do we know 
which operations to provision? The Portfolio Planners 
focus on identifying core business services, and the broad 
responsibilities of each service. But Services in Advance 
demands a detailed definition of each operation.

In some cases, a software manufacturer or service supplier 
may already supply comprehensive services coverage for a 
given domain or sub-domain, and this is trusted sufficiently 
for the enterprise to accept this set of services and 
operations, without the need to gather its own requirements 
first.

In other cases, there could be industry-agreed definitions 
of the services which are typically required for a particular 
domain, so the enterprise relies on that, at least for a first-
cut set of service requirements.

But in cases where trusted service definitions do not 
already exist, you will need some techniques to help you 
drive out an ideal set of operations for a given domain of 
your enterprise. We suggest Functional Decomposition 
or Business Process Modeling techniques. In either case 
we advise building a Business Type Model (or Conceptual 
Class Model). The service planners first use it identify a 
durable set of core business services using a business type 
model of each domain3. The function/process modeling 
will uncover further Type Model details, which in turn, will 
uncover the need for further elementary activities and 
software services. In cases where services and operations 

have already been defined by industry models or within 
software packages, then it can still be valuable to carry out 
the top-down, domain-wide requirements gathering, so the 
results can be compared with the pre-available definition 
using Gap Analysis (which is described later).

Functional Decomposition
The activity of the domain is broken into progressively 
finer activities, until “elementary” activities are reached. 
The result is a functional hierarchy, though the same 
activities may be found at several places in the hierarchy. 
The decomposition is achieved by a mix of interviewing 
executives, domain expert workshops, analysis of current 
systems (automated or manual systems) and the study 
of company literature. Activities are normally arranged in 
expected execution sequence within their parent activity.

Then, the operations that would be needed to optimize 
support for each automatable elementary activity are 
identified. This exercise should uncover the main updating 
operations, and some line-of-business reporting. Normally, 
you will also need operations that retrieve the properties 
of a given instance of any business type, and that list the 
instances based on various search criteria. The Business 
Type Model will help you find these operations.

The operations thus found are assigned to the services 
identified in the Service Portfolio Plan.

Functional decomposition should be simpler and quicker 
than the Business Process Modeling approach, though 
probably less comprehensive. The quality of decomposition 
can be improved by analyzing business events and 
preparing data flow diagrams or activity dependency 
diagrams, plus life cycle diagrams for the key business 
types. A “CRUD” matrix of Operations versus Business 
Types should uncover further operation needs. The results 
could also be tested against potential future business 
changes, with generalizations and new operations being 
added to cover these eventualities.

Process Flow Modeling
Operations can be derived from the automation needs of 
end-to-end business processes. The previous article in 
this series4 explains a way to do this. But what is different 
here is that business processes are modeled for all 
processes crossing the domain, not just for the business 
processes that are the current targets of BPI projects. This 
is considerably more effort than functional decomposition 
but ought to provide better results. Some companies may 
already own such models. If new models are prepared then 
they will be useful input to business process improvement 

3See Practical Service Specification and Design Part 1 – Planning, CBDI Journal, March 2005.
4See Practical Service Specification and Design Part 2a – Refining Service Requirements, CBDI Journal, April 2005.
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planning, so their value is wider than identifying the services 
required in advance. But the greater duration involved may 
be unacceptable to the proposed schedules and budgets.

Although these service requirements are being derived 
top-down, they are based on conventional flow models 
of the business. Some SOA experts have argued that 
businesses themselves should become “service-based”, 
so the enterprise is progressively re-configured so it 
supplies physical and software services, adding value to 
the physical or software services it consumes from other 
organizations5.

Whatever way the planners discover the service operations, 
the resulting proposals need to conform to the various 
policies set out in the Service Portfolio Plan. These policies 
should indicate the enterprise’s goals regarding reusability, 
future proofing, extensibility and granularity for example.

Generalize Service Requirements
Used by Service Provisioning Team; applies to core business 
services, utility services and possibly process services.

This technique is mandatory in the case of consumer-led 
service requirements. The detailed requirements gathered 
from one or perhaps a few underway projects would need 
to be generalized to make the services usable in a wider 
range of situations.

But it is also applicable in provider-led situations, since it can 
be useful to widen a service’s functionality so it becomes 
more capable of satisfying varying future demands.

The service provisioners would take the service 
requirements supplied by the solution designers or portfolio 
planners, and take the most effective actions from the list 
that follows.

• Apply the rule that core business services must 
be user interface independent, and should avoid 
imposing sequencing constraints which are 
specific to one business process.

• Add optional input and further output fields 
to operations, based on business type model 
content.

• Merge similar operations, so there are fewer 
operations to select from and fewer to maintain, 
while enabling the operation to handle more 
cases.

• Add generic fields to operation inputs or outputs, 
for as yet unknown attributes or unknown actions.

• Make field sizes in data storage or in messages 
longer than is necessary for current needs.

• For operations which return the attributes of 
instances, enable the consuming software to 
supply a list of attributes to be returned, as input 
parameters.

• Identify other business processes that will use 
this operation, and accommodate the likely 
requirements of those processes.

• Generalize the business type model, and base 
operation parameters on the more generalized 
types, attributes or associations.

• Send and receive documents rather than 
parameters/individual fields. That is, the content 
of an entire “form” is sent to the operation, which 
selects the fields it requires from the document 
content6. It is preferable that this is an industry 
standard document, structured according to a 
standard XML schema; then there is a higher 
chance that the service can be used in B2B 
scenarios, and/or will be available from a third 
party provider.

• Merge operations that have overlapping input 
or output data items, and then use an input 
parameter to express the specific action required; 
this way, further actions can be added in future, 
without the need to create new operations.

• Further operations may be needed, not identified 
within the modeling, to increase service longevity. 
For example, operations could be offered that 
enable business rules and algorithms to be 
changed, or alternative rule-sets to be selected, 
even though the business may not be anticipating 
that any such change or variation will be required.

Bear in mind there are dangers in making operations 
too general. This may make them too difficult for most 
consumers (or implementers) to understand; it may result 
in unwitting, incorrect use of operations, or the consumers 
may refuse to incorporate such obscure services in their 
designs.

5See, for example, Towards the Service-Based Business in CBDI Journal September 2003. And more recent CBDI Journal articles by Richard Veryard explain 
specific techniques for service-based business modelling: see Business Modeling Method for SOA in the March 2005 Journal.
6Here we refer to style attribute being set to document instead of RPC, within the WSDL binding for the SOAP protocol.
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Gap Analysis
Used by Service Provisioning Team; can be applied to core 
business services, utility services and process services.

Gap analysis is a widely used term for any technique that 
seeks to identify and correct gaps between the desired and 
the actual features or functions or levels of performance. 
Its use spreads far beyond the world of IT and business 
modeling.

In our case, we are suggesting the service provisioners 
identify the gaps between the desired service functionality 
and features, as set out in the service requirements, and 
the functionality and features of a service that is already on 
the market, or is available in-house, or can be provisioned 
relatively quickly by wrapping legacy systems functions.

Table 1 provides a simple example of the gap analysis 
performed on a weather forecasting service.

Gathering Requirements for 
Commercial Services
Used by Planning Team; applies to 
infrastructure services, utility services, 
core business services and process 
services.

There are several ways in which a 
service provider can determine the 
requirements for a service they intend 
to offer to other organizations:

• The provider may be able 
to work closely with one or 
two potential consuming 
organizations, and initially 
address their processing 
needs. The refinement 
techniques explained in 
the part 2a article could 
be useful in such cases. 
The service provider then 
builds a prototype service 
which the consuming organizations try out. 
The commercially available service is then 
based on the prototyping feedback and further 
generalizations of the prototype offering.

• Where the provider is unable to work with 
consenting consumers, there may be industry 
standards for relevant software services, or 
for electronic documents, or perhaps business 
process models and data models, which they 
can base their service content on. Clearly, some 
market research would not go amiss when 
developing services in this speculative fashion.

• Where an enterprise owns well developed 
applications for third parties to use through the 
Web, then they can consider supplying the same 
functionality but without the user interface, to 
third parties. Then, other enterprises can access 
valuable information or place transactions 
from their own applications – probably Web 
applications that they offer to third parties 
– via Web services. Amazon and eBay provide 
examples of this approach, which has been 
greatly helped by their dominant market positions, 
and their highly evolved Web applications. This 
approach is much easier to achieve when Web 
applications are built with a distinct separation 
between user interface/dialog management logic 
and the underlying business logic.

• Another situation is where the market for 
a particular service type has already been 
established, and the new entrant will seek to 

build better or cheaper services similar 
to those already available. In this 
case, service requirements largely 
derive from the specifications of 
what is already available, combined 
with criticisms from the market and 
innovations from the new provider. 
However, there could be copyrights 
or intellectual property rights to 
contend with.

• The supplier may identify a 
market for a service that adds value 
to an already-available commercial 
service offered by another company. 
They may be able to add value to 
a single service offered elsewhere, 
so the underlying service becomes 
more attractive to a wider market. 
The value-adding “wrapper” service 
might add extra information or 
images, enable useful filtering, or 

translate the textual data into another 
language. More likely, they believe they 

can add value by aggregating several commercial 
services into a single, more powerful service. 
So in these cases, the service requirements are 
inspired by the availability of other services, and 
an awareness that a market exists for the added-
value product.

What Comes Next?
We have now learned about refining service requirements, 
from solutions-driven and provider-driven perspectives.

We propose three main 
classes of scenario 
in which the service 
provider would take 

the initiative, delivering 
services pro-actively 
rather than re-acting 

to requests and 
requirements from 

application developers
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Having identified the services that are needed, and refined 
the requirements in terms of operations and quality of 
service needs, a rigorous service specification should be 
prepared. This can be used to instruct the implementers, 
or to evaluate services offered by third parties. It continues 
to be useful after service acquisition, since designers 
and developers need a definitive definition of service 
functionality and quality to work from. Service specification 
will be covered in Part 3 of Practical Service Specification 
and Design.
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Required Service: 
Weather Forecast

Best equivalent in the 
“Opportunity Service”

Nature of Gap Evaluation/Action

Feature ↓

Purpose: To provide weather 
information to clients selecting a 
vacation

Provides weather parameters for 
past dates, predictions for future 
days or months.

Dependencies: none Stand alone service Good

Commercial Terms: < 1 cent per 
use

$1000 per month within our budget Good

Availability: Downtime per month 
< 1 hr. 

24×7 Availability not defined clearly Negotiate

Security: not required none Acceptable

getTemperature (date, location) 
returns temperature

weather (date, city) returns 
temperature, rainfall, visibility

Limited to major cities in each 
country. Date can be a month or 
year if average required. 

Acceptable

getRainfall (date, location) returns 
rainfall

covered by weather ( ) Acceptable

getSeaTemperature (date, 
location) returns temperature

<no match> A pity not available, but we can 
live without this

Acceptable

<no match> getWind (date, city) returns 
direction, strength

May be useful in future

Table 1: Gap Analysis Example
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