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Preface
In 2002, Web services were a hot topic and the concept of serviceoriented architecture (SOA), while not a new idea, was beginning to
pick up steam. It did not take long for organizations to realize that
Web services mandated the concept and organizational model of SOA
to guide their selection, design, implementation, and management.
SOA, we know, is a critical discipline to make Web services, or services in the general sense, work together to help organizations achieve
the business goals they are seeking. SOA is an important influence on
information technology (IT) strategy and enterprise architecture.
This book is unlike any other SOA book on the market today.
There are no XML snippets. There are no blocks of code. We seldom
mention specific technology platforms or vendors. In this book we
generalize SOA. We express business and technology issues of SOA
so that they will apply to all industries, technology platforms, and
operating environments, and cover all use cases. This book combines
two critical SOA perspectives in one volume: the business perspective
and the technical perspective. We examined SOA and services from
two very different and complementary perspectives, yet we feel as if
we have conquered many of those very barriers that create friction
for business and IT organizations.
When we began this book, we established this mission statement
for our efforts:
This book will represent the state of the art for SOA planning, business, organization, and services modeling, architecture design and
implementation. This book will present a business and technology
modeling approach that answers most of the critical questions
asked by IT and business leaders in today’s organizations: How do
we get started with SOA? Where do we begin? Where should we
focus our SOA efforts? What “services” should we begin with?
How do we identify and expose them in our SOA? How do we
measure results of our SOA efforts? This book will be a reference
work for IT executives, architects, team leaders, and developers
seeking to understand how to make SOA real for their organizations to enable desired business results.

As we discussed the outline, chapter ownership, and eventual integration editing, it became clear that what we were doing with
this book reflected many of the organizational challenges that are
vi
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spurring business interest in SOA. We became a metaphor for an organization pursuing SOA—I was the business and Michael was the IT
organization. As coauthors, we were merging two distinct approaches
to SOA: one from a business and strategic perspective, more top-down
in nature, and the other from a technical and architectural perspective.
At first our language, perspectives, goals, and approaches were difficult to reconcile, but because we were committed to the project within
a tight deadline, we had to work it out. And we did.
Many organizations wrestle with the semantic and linguistic barriers between the business community and the IT community, as well
as between specific disciplines within the IT community. Often the
overarching goals and objectives are shared, but the approaches to
meeting those goals are quite different. After all, even different sides
of the same coin are distinct and unique yet inseparable. And so it is
with the concept of SOA.
SOA offers the potential to create a unified language of business
based on a unit of analysis known as a service. In fact, we dedicate a
chapter to the concept of services because they are indeed the fundamental unit of analysis for an SOA. The first SOA challenge is to
establish shared meaning for services in a given organization. Our
book is about all possible services in an organization, a subset of
which will most likely be Web services. We are building a generalized
model for services, and therefore in the remainder of this book we
use the term “services” to also mean Web services.
Our goals for the book are lofty. We want to:
■ Represent the state-of-the-art SOA planning and modeling book
in the industry.
■ Address “services” in the general case as opposed to targeting
only Web services.
■ Create an SOA business book with the technical aspects of SOA
framed with “big picture” thinking and business results in mind.
■ Be relevant beyond the expected 10-year SOA time horizon. In
other words, we want to be a “lasting reference guide” for SOA.
Ultimately you, the reader, will tell us how we did. To answer the
questions we hear all the time, we had to attack the SOA domain in
three sections.
Part 1 of the book is all about SOA business concepts: the motivating forces for SOA, the importance of a general model of services,
and SOA business modeling.
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PREFACE

Chapter 1: Introduction to the SOA Business Model
Chapter 2: General Model for Services
Chapter 3: SOA Business Modeling
These three chapters set the stage for Part 2. Part 1 is focused on
business concepts and will be very useful for business and IT executives, architects, and others seeking the business context and perspectives for SOA.
Part 2 delves into the topics of services identification, analysis
and design, services integration using various classes of enabling
technology, and achieving services reuse.
Chapter 4: Service Identification, Analysis, and Design
Chapter 5: SOA Technology and Services Integration Model
Chapter 6: Fundamentals of SOA Asset Reuse: Service Reusability
Model
Part 2 is really targeted for chief technology officers, architects,
and developers. These chapters contain some great business concepts
and some innovative ideas to help with identification, modeling, and
implementation of services for an organization.
Part 3 of the book focuses on the concepts of SOA governance,
organizational models, and enterprise architecture, and also offers a
new approach for harvesting return on investment (ROI) using SOA.
These chapters address the aspects of SOA that require all of the
constituents of an SOA—business management, process owners, IT
leaders, architects, developers, business analysts—to work together.
Chapter 7: SOA Governance, Organization, and Behavior
Chapter 8: Architecture Organization Model
Chapter 9: SOA Business Case and Return on Investment Model
Chapter 7 is very thorough; we believe it is among the most comprehensive to date on the crucial topic of SOA governance. Chapter 8
addresses architecture, a critical capability for SOA success. And Chapter
9 creates a model for the realization of business results from SOA.
We hope you enjoy the book and engage in the SOA dialog with
us. We believe we have filled a need in the industry with this work.
SOA is a complex topic and a complex organizational goal. Our goal
is to clarify, simplify, and enable your organization to realize its business objectives and goals through judicious implementation of SOA
and services. Please let us know how we did.
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Introduction to the
SOA Business Model

S

ervice-oriented architecture (SOA) is a concept whose time has
come. SOA is garnering great hype for such a simple concept, and
we are here to tell you that SOA is more than hype. It is a concept
with great promise for your information technology (IT) operations,
for your business operations, and for your organization as a whole.
We must remember, though, that SOA is a concept. Before we put our
simple definition of SOA on the table, let’s discuss what SOA is not.
SOA is not a product. SOA is not a solution. SOA is not a technology. SOA cannot be reduced to vendors’ software products, much
as they would like you to believe. SOA is not a quick fix for the IT
complexity that has accumulated over 30-plus years. And finally,
SOA does not address every IT challenge facing business and IT executives today. However, with proper planning and execution, SOA
will deliver compelling business benefits to your organization in the
short, medium, and long term. SOA is the right model for IT today,
and for IT in the future. So, what is an SOA?
SOA is a conceptual business architecture where business functionality, or application logic, is made available to SOA users, or consumers, as shared, reusable services on an IT network. “Services” in
an SOA are modules of business or application functionality with
exposed interfaces, and are invoked by messages.
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ELEMENTS OF AN SOA
An SOA has many moving parts, not the least of which is the
enabling technology that makes it work. The following list represents
the essential ingredients of a successful SOA. Each ingredient is
explained in the sections that follow.
■
■
■
■
■
■

Conceptual SOA vision
Services
Enabling technology
SOA governance and policies
SOA metrics
Organizational and behavioral model

Conceptual SOA Vision
An SOA is a business concept, an idea or approach, of how IT functionality can be planned, designed, and delivered as modular business
services to achieve specific business benefits. The conceptual SOA
vision includes clearly defined business, IT and architectural goals,
and a governance model and policies to help enforce standards and
technical requirements of the SOA over time. This is the definition of
an SOA target state, the goal to be achieved over time.

Services
Yes, an SOA needs services, which as we said, means all possible services in the organization. Along with services comes a services design
model to assure reusability, interoperability, and integration across
all business processes and technology platforms. Services are the central artifact of an SOA. Services are the primary architectural asset of
an SOA. As such, they merit significant attention throughout this
book and throughout an organization’s migration toward SOA
through many projects and initiatives, each of which will most likely
contribute services to the SOA over time.
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Enabling Technology
While the technology of Web services and SOA generates lots of
press, it is probably the easiest area to implement despite the vendor
flux and standards volatility for various categories of technology
solutions. The technology is essential to support realization of
your SOA vision. However, the enabling technology is not your
SOA. The enabling technology must be implemented to accomplish
two objectives: (1) It must allow your services to operate reliably
and securely in your enterprise in support of your stated business
objectives; and (2) it must enable you to carry forward your existing
IT architecture as well as enable your legacy systems to be leveraged
to support your SOA goals. In many organizations, legacy mainframe systems and other applications are major contributors of services to an SOA.

SOA Governance and Policies
An SOA conceptual architecture cannot be realized unless it is communicated to the constituents of the SOA—business users, developers, architects, business and IT executives, and business analysts. In
addition, communicating your SOA conceptual architecture to close
trading partners is also advised. However, telling your SOA constituents what your conceptual architecture, vision, and goals are is
one thing. Enforcing conformance to your SOA conceptual architecture, vision, and goals is another matter. SOA is not a big bang implementation model that we expect from large, packaged software
applications. SOA is achieved incrementally through time at the
project level by continuously defining and enforcing the standards
that it will be based on. These standards are the policies that in
the aggregate define your SOA conceptual architecture and, when
implemented, help your organization achieve its SOA vision and
business goals. An SOA governance model defines the various
governance processes, organizational roles and responsibilities, standards and policies that must be adhered to in your SOA conceptual
architecture.
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Metrics
SOAs require a battery of metrics in order to measure the results you
are achieving. These metrics include fine-grained metrics, such as service-level agreements (SLAs) for individual services, as well as usage
metrics, policy conformance metrics, developer metrics, business and
return on investment (ROI) metrics, and process metrics. Plan your
metrics early, and don’t forget them when you go live with services.
You’ll want the data, count on it.

Organizational and Behavioral Model
Your current IT architecture is the result of years of organizational
behaviors, business decisions, and architectural choices. In order to
achieve SOA, behavioral and organizational considerations must be
understood and changed first; then over time will come gradual
migration toward your SOA vision and goals. New organizational
models and behavioral models will be essential to your SOA success.

SOA: BEHAVIOR AND CULTURE
SOAs contain a substantial amount of behavioral content because
these initiatives are process-driven and span organizational boundaries. The “soft issues” of an SOA strategy must address the organizational issues and challenges that may help or inhibit SOA adoption,
such as services ownership, the business and IT relationship, budgeting practices, and more. Organizational, cultural, and process issues
thread through several facets of an SOA initiative. How do you organize your enterprise architecture functions and roles to support an
SOA? How do you organize your developer resources to help ensure
the realization of the goals and performance of your SOA initiative?
What is the optimal IT structure for an SOA? Is centralized IT better?
Or is a centralized enterprise architecture team optimal, supported by
distributed developers embedded within specific business units? What
are the skills, roles, and competencies of your architecture organization that will facilitate migration to and attainment of your SOA?
In addition, cultural and behavioral aspects are crucial to achieving SOA success. We will use a metaphor here. Imagine you’re an
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archaeologist. You’re examining the artifacts of a long-since decimated culture—the physical remains, artifacts, tools, cooking utensils, and so forth—to ultimately make inferences about the behaviors
that caused these artifacts to be frozen in their earthen matrix in the
way that you’ve discovered them. That’s what archaeologists do.
They attempt to derive behavior from the physical remains and artifacts. Now, fast forward to your current IT architecture. It is comprised of legacy mainframes, distributed systems, desktop systems,
software and documentation, user manuals, data models and
schemas, which are all artifacts that resulted from the accumulated
behaviors of your organization through time. These behaviors were a
result of business and IT strategy and the various choices and decisions that caused your IT architecture to develop into its current
state. So, if you plan to achieve SOA, you have to begin with behavioral, cultural, and other organizational factors that will lead to SOA
success, and then architect your way toward SOA. You must enable
and reinforce the behaviors that are more likely to result in the
desired architectural outcome: SOA. If you start with enabling technology without changing behavior, years from now you’ll end up
with another layer of technology that an IT archaeologist will have to
interpret.
Exhibit 1.1 depicts these elements of an SOA according to our
model. As you can see, the SOA strategy drives the governance model
and policies. Services are at the center of the model because they are
the central asset and organizing principle of an SOA. They are the key
asset of an SOA. The enabling technology surrounds the services,
within the framework of the SOA governance model and policies. The
SOA governance model also drives the metrics, the SOA architecture
process, and finally the behavior and culture that must be addressed
to ultimately realize the business and technology benefits of SOA.
Although these elements represent the essential ingredients of an
SOA, there is much more to it. What most organizations will find is
that they need new ways of managing various business and IT
processes to meet the demands of an SOA initiative. This book
represents a collection of models required to implement SOA. But
why is SOA such an important concept now, and why is there so
much interest in it these days? Simple. SOA offers too many business
and IT benefits for business executives to ignore. Competitive
advantage is at stake with SOA. First movers will have it; SOA laggards will not.
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SOA Strategy

SOA Governance
Enabling
Services
Technology
Architecture
Model

EXHIBIT 1.1

Metrics
Behavior
& Culture

Elements of an SOA

NEW SOA CONCEPTUAL, ARCHITECTURAL, AND
ORGANIZATIONAL MODELS
SOA initiatives will stress and in most cases break current operational and architectural models of IT organizations. SOA will require
new ways of modeling and implementing various IT processes we
have become accustomed to, such as services design models, integration models, reuse models, architecture processes, and enterprise
architecture models. These other models, of course, augment the
required SOA governance model.

SOA: ITS TIME HAS COME
One thing we know for sure, SOA is a concept whose time has come,
and you do not need Jack Welch, Larry Ellison, Dr. Phil, or Oprah to
tell you it’s the right thing to do. If you are a business or IT executive
and you are not thinking about how to implement an SOA in your

Introduction to the SOA Business Model

7

organization, you have already fallen behind your competitors. Your
business and IT costs are higher. Your time to market is slower for
new products and services. Your ability to implement IT solutions in
support of business goals lags behind your competitors. And your
legacy IT architecture is like a boat anchor embedded in the seafloor.
You are at the mercy of the tides with no control of your destiny
because you are beholden to your existing IT architecture. You are
unable shed your legacy burden: the fixed costs, the outdated technology platforms, and the skills required to sustain it.
Over the years, your IT architecture has accumulated layer upon
layer of complexity. When client-server architectures dominated the
IT industry, client-server applications were layered over your mainframe platforms. When the Internet era rose to ascendance, Webcentric platforms were added on top of client-server solutions. And
as these evolved into n-tiered architectures, the layers of IT complexity built up, building more modern complexity on top of legacy
complexity.
Chances are you addressed the legacy systems problem with
integration middleware, such as enterprise application integration
(EAI) platforms or similar solutions. And this became yet another
layer of complexity, or, as Brent Carlson, chief technology officer of
LogicLibrary, calls it, “YALOT” (yet another layer of technology).
These middleware or integration platforms were supposed to solve the
legacy system integration problem and help simplify your IT architecture, but the reverse was true. These platforms became part of the very
same problem, just more expensively and equally proprietarily.
Although IT architecture through the years is accretive, and nothing seems to ever go away, there are ways to “architect” your way out
of this conundrum. One approach is to rip out all the legacy applications and replace them with modern ones. This rip-and-replace model
is too expensive for most organizations. In addition, often it is not
worth the risk and effort of replacing these still-working legacy systems with new software that will require significant modifications to
suit your business model and business processes.
Another approach is to rewrite or refactor your legacy systems
for modern application server platforms, such as J2EE or .NET. Even
though rewriting systems is also very expensive, at least you know
they will match your business processes when you are through. Like
the rip-and-replace model, this approach usually is avoided, however,
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not because it is not the right thing to do, but because it is expensive
and difficult to cost justify to the business.
But there is a way out of this mess that avoids big bang system
rewrites and expensive enterprise software projects. The way is
service-oriented architecture. SOA is a simple concept, one that has
the potential to alleviate many long-standing IT challenges and
enable many coveted business goals that have until now been very
elusive. SOA, by introducing a services layer into an existing IT
architecture, can provide opportunities to isolate areas or elements of
the architecture that are problematic, failure prone, or cost prohibitive. The services layering approach can enable the isolation, replacement, and/or potential consolidation of these architecture challenges
while enabling the flexibility of reusable services. How often have
business executives pronounced a desire to become more agile?
When has time-to-market not been a mission-critical business
requirement? Yet more often than not, these lofty business goals are
constrained by outdated IT systems and incapable business processes
that are subservient to tradition as well as to the digital concrete of
today’s enterprise software applications.

Why SOA Now?
SOA offers an avenue out of myriad business and IT challenges.
However, before you leap into the SOA fray, you must understand a
few things about it. First, SOA is not a new concept. It has, however,
been refreshed with the advent of Web services, which have achieved
more consensus from the vendor community than has been achieved
in the history of computing.
SOA has also achieved trend status because of the degree of dissatisfaction that IT and business executives share with the current
state of IT within their enterprises. Chief executives (CEOs) are fed
up with hearing why they cannot expand into a new geographical
location because the IT systems are not ready yet. They don’t want to
hear why the enterprise resource planning (ERP) system that cost $30
million will not support the new business process targeted to launch
in six months. Chief financial officers (CFOs) are tired of waiting
for regulatory compliance issues to be resolved, and they certainly
are not pleased with an overbudget IT organization. Chief operating
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officers (COOs) resent being told they cannot get a report because
data are spread across three different systems, all on different computing platforms. Chief technology officers (CTOs) are fed up with
vendors pushing more new technology when the old technology is
still underutilized and operating as islands of functionality. They are
tired of the endless need to keep integrating systems when the integration models themselves become part of the problem—more legacy
silos to maintain. And chief information officers (CIOs)? They are
tired of explaining the same problems time and time again. They’re
tired of having their budgets cut. They wish they had more funding
for strategic projects instead of being hamstrung by having 80 to
90% of their budget committed to maintaining legacy systems. CIOs
could do much more for the business if they could shed their legacy
systems and focus on forward-looking strategic solutions for the
business. There has to be a way out of this quandary. SOA could well
be an answer. SOA is not new, but it’s here to stay. SOA is finally
achievable thanks to three major factors:
1. Standards consensus. Microsoft and IBM agreed, and the rest
fell in line.
2. SOA enabling technology. Finally, implementing standardsbased services is possible and affordable.
3. Integration fatigue. There has to be a better way to achieve
application and business integration.

Standards Consensus
For the first time in the history of IT, there is widespread agreement
on major SOA and Web services standards by all IT vendors. This
nearly unanimous agreement means that whether you move now or
later, you most certainly are going to be using services in your organization. Your software and platform vendors are going to take you
there whether you want to go or not. Our advice? Preempt your vendors with your own SOA strategy and roadmap. Rapidly accumulate
SOA experience. And be prepared to fend off any proprietary platform-specific approaches to services. Implement industry standards
in your SOA governance model and in specific policies that will
govern services identification, design, and implementation. You may
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have to dedicate some internal resources to tracking relevant standards, but the ROI on standards will be well worth it.

SOA Tools and Infrastructure
With the advent of new tools and infrastructure solutions that enable
SOA and services in a cross-platform, reusable, and interoperable
fashion, SOA is real. This is perhaps the most significant
departure from previous SOA implementations, such as CORBA
(Common Object Request Broker Architecture), COM/DCOM
(Common Object Model/Distributed Common Object Model), DCE
(Distributed Computing Environment), and other proprietary
schemes for reusable services. Interoperability for services is largely
due to the standards for Web services, primarily SOAP for messaging
and WSDL (Web services description language) for service descriptions. The variety of tools for legacy systems enablement, services
development and exposure, Web services management, and multiple
run-time environments for services have made the SOA industry very
interesting to watch. There are as many ways to enable services and
SOA as there are legacy systems and platforms in your architecture.
Of course, bear in mind that we refer to the general case of “services”
in this book. Some of your services will be Web services based on
XML (eXtensible Markup Language), SOAP, and WSDL, as well as
the extended WS-* standards. However, do not limit your SOA total
value by examining and considering Web services only. Think services first, and then specific implementation models later.

Integration Fatigue: “There Has to Be a Better Way”
IT “business as usual” is over. Business and IT executives are frustrated with the lack of integration of their internal systems, with their
business processes, with their trading partners, and with their customers. We call this integration fatigue. The business is demanding
change, and IT executives know there has to be a better way. The
frustration with IT as we know it is at an all-time high. IT budgets
continue to be stressed, and they rarely increase. The majority of IT
budgets are focused on maintaining current systems and keeping the

