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Suneet Shah
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“Enterprise Service-Oriented Architectures provides a unique and worthwhile lifecycle-
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to design, design to implementation, and implementation to deployment.”
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service-oriented architecture. A must read for every Enterprise Architect who needs to
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CEO
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“This book is the product of some of the leading thinkers in Information Technology
today. The concepts included in this book are being debated and analyzed by most of the
Information Officers in the world right now. This book provides a history of how we got
to SOAs, what they mean today, and where they will lead tomorrow. The implications of
SOAs, Web Services, Federation, BPEL, and Grid computing, will revolutionize the IT
industry. We are living in truly interesting times. Those of us in the IT community have
our work cut out for us to lead our companies and customers into the next generation of
computing. Thank you for this great book to help spearhead the charge!”

Joe Gibson
Senior Practice Director, Integration
East Area Technology Services
Oracle



ABOUT THE SERIES

Before you can inspire with emotion, you must be swamped with it yourself. Before you
can move their tears, your own must flow. To convince them, you must yourself believe.

Winston Churchill

The new enterprise requires a new type of leadership based on the logical continuation
of historical effort, while not doing what has been done just because it has been
done that way in the past. Agility and leadership when combined is a cohesive
presentation of common sense mined from the few truly successful projects as
opposed to the aggregation of every (predominately failed) effort declared complete
not only successful projects but projects that really add value to a business imperative.
We are living in a new era where one seeks uncommon approaches while maintaining
common virtues.

The art of leadership is about knowing and influencing people so that they can come
to share common values resulting in more efficiency in achieving the strategic vision
for the enterprise. Leadership must also embrace diversity which will lead to a much
more lively dialectic.

The Enterprise Series has earned its place as a valuable resource to those who want
to ramp up quickly and stay ahead of the curve. The authors of books within this
series are not writers hired to cover the “hot” topic of the minute. Instead they are
thought leaders and expert practitioners who bring insight to the community at large
based on real-world experience. More importantly, they are not theorists but actually
practice what they preach.

This series is founded on the conviction that enterprises should differentiate
themselves, their architecture and their people based on the way they think as
much as on the products or services they sell. Thought leadership is all about
time-honored expertise and comprehensive capabilities. Its inflection point however
is new thinking and original perspectives.
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FOREWORD

We live in an interesting (in the sense of the “May your life be interesting” Chinese
proverb) moment of the IT industry. Finally, many of the disciplines required
to manage IT in a structured and agile way are converging together. We now
have the theoretical concepts and practical experience to align IT to the business,
manage IT as a business, define enterprise architectures, and align IT initiatives and
individual projects (not only as far as development is concerned, but also with regards
to outsourcing, deployment, integration, governance, and the other IT concerns).
Nearly any imaginable technology IT challenges can currently be solved (or has been
solved) by some company in the industry. Companies willing to invest the time and
money and having the experience (or the luck …) to do it can truly take advantage
of IT to achieve their business objectives. And we have many failures and successes to
learn from, and to build upon.

A key architectural and technology element of this convergence is an architectural
style that became known in the year 2000 as “Service-Oriented Architecture”. Since
2003, this has started to morph toward an architectural style with the potential
of impacting the vast majority of IT: “an Enterprise Service-Oriented Architecture”
(ESOA). In its widest meaning, this term indicates the architectural style enabling
an interoperability layer reducing the costs of integration, creating a technical
and functional decoupling between applications, and supporting an enterprise-wide
rationalization of IT applications. When ESOA is fully adopted, enterprises can align
IT to their business processes and create a transitioning path toward a normalized IT
portfolio. As such, an ESOA has the potential to profoundly impact both business
and IT.

It is indeed the first time in our industry that the IT disciplines, technologies,
approaches are coming together to this extent. And still, IT is today more complex
than ever: addressing IT this way is still beyond the capability of most organizations,
both due to the costs and to the complexity of the task. The industry still needs to
mature to bring costs and complexity down. For this to happen, among other things

xvii



xviii Foreword

we need to see books addressing the required architectural elements. This is one of
those books.

In 1996, Oliver Sims and I were working together on a large product development
(over 500 hundred developers building an ERP product with thousands of tables).
Oliver introduced a concept he called “semantic messages”. A semantic message
was a message that contained not only the data that needed to be sent, but also
tags describing the data being sent. For a couple of years, we explored together
the many challenges of addressing interoperability through “semantic messages” to
address development, interoperability, and deployment “in-the-large”. We built a
simple language for describing these semantic messages. This was the first time I had
met the concept of what I later called a “strongly-tagged language”. We also built
the infrastructure, patterns, architectures, modeling tools and code-generation tools,
repositories, and processes to define these semantic messages in an architecturally
consistent way. As often happens in our industry, in time I discovered that many
other teams had been working with similar approaches in their companies.

These approaches were not standards, but rather very proprietary approaches. So
when XML came out, many people were happy to finally see a “tagged language”
that was being standardized and adopted industry-wide: something for which we had
unsuccessfully lobbied in various standard bodies for years. Now finally the industry
had a standard as a basis for what we believed was the best way to address many
interoperability issues.

Of course, XML is just a very basic language, alone it cannot do much: to
achieve its potential, it needed a whole set of additional standards, technologies,
infrastructures, frameworks and tools to cover the whole spectrum of what is needed
for interoperability. Today, this is reflected in the many Web Services standards, and
in the many products being sold to support Web Services. But, once these basic
technical layers are addressed, any serious project needs to address, among other
things, the architectural issues. The point is not (and has never been) the technology:
the point is how to use these technologies in the various architectural choices we have
to make to address the requirements.

The industry has come a long way. Many Web Services technology providers have
come and gone. The industry is stabilizing and consolidating. The Open Source
movement has brought costs down. Second-generation architectural approaches
provide maturity models for component blueprints and models enabling faster and
more reliable software manaufacturing. Now we have much experience with Web
Services infrastructures, and, not only in specific companies but industry-wide, we
know what works and what doesn’t. For the business, this promises the elimination of
costly, redundant, and proprietary approaches, and the ability to integrate applications
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quickly and easily. IT is rapidly commoditizing, and ESOA helps drive value higher
and higher up the IT chain.

And finally, we start to see books not treating the problem as a simple “standard”
or technology problem, not focusing only on the basic Web Services bricks, but
positioning Web Services within the larger architectural perspective. The book you
hold in your hands is a fine example of this.

This book has the advantage of having been written by industry practitioners covering
many perspectives in IT: the authors together have the right mix of technology product
perspective, consultant perspective, and large IT shop perspective. The book covers
many of the most important topics: components, registries, security, management,
transactions, and events. As such, it addresses an important need: bridging the gap
between technology and architecture.

Enterprise Service-Oriented Architectures are one of the most significant evolutions
in the IT industry in the past few years. They share the spotlight with other signif-
icant evolutions and trends. These include the wide-spread adoption of enterprise
architectures, the creation of an enterprise architecture discipline that looks well
beyond “software architecture” to address the many business, functional, structural
and technical aspects of IT today, the maturity of governance and compliance process
frameworks, and the application of agile concepts to all aspects of IT (including
deployment of packaged software and outsourcing). But software architecture remains
the critical prerequisite for success in IT and in ESOA in particular: this book addresses
this prerequisite.

Thanks, guys, for putting together a fine and timely book.

Peter Herzum
President, Herzum Software



PREFACE

Don’t tell people how to do things, tell them what to do
and let them surprise you with their results …

George S. Patton

Service-oriented architectures (SOA) fundamentally changes the way enterprise
software is developed and deployed. SOA enterprise applications evolve. The change
will morph existing software, as we currently know it away from using monolithic
approaches. Instead, SOA will enable virtualized on-demand execution models that
break the current economic and technological bottleneck caused by traditional
approaches.

Software as a service has become pervasive as a model for forward looking enterprises
to streamline operations, lower cost of ownership and provides competitive differ-
entiation in the marketplace. SOA is not a silver bullet that will address all of the
deficiencies within an enterprise related to integration, reusability or the elimination
of redundant systems. SOA can assist in these problem domains in an incremental
manner while providing guidance on business architecture as well.

Service orientation has become a viable opportunity for enterprises to increase the
internal rate of return on a project-by-project basis, react to rapidly changing market
conditions and conduct transactions with business partners at will. Loosely coupled,
standards-based architectures are one approach to distributed computing that will
allow software resources available on the network to be leveraged. Applications that
separate business processes, presentation rules, business rules and data access into
separate loosely coupled layers will not only assist in the construction of better
software but also make it more adaptable to future change.

Service-oriented architectures will allow for combining existing functions with new
development efforts, allowing the creation of composite applications. Leveraging
high-quality low-cost applications that can be procured from third party suppliers to

xxi
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Figure 1. Service-Oriented Architecture

replace lower quality components lowers the risks in software development projects.
By reusing existing functions that are of high quality, it leads to faster deliverables
and increases the potential for overall higher quality.

Loose coupling helps preserve the future by allowing parts of the business and the
technology that provides support to change at their own pace without the risks linked
to costly migrations using monolithic approaches. SOA allows business users to focus
on business problems at hand without worrying about the technical constraints within
existing IT applications as they can choose to replace components incrementally. For
the individuals who develop solutions, SOA helps in the following manner:

• Business analysts focus on higher order responsibilities in the development
lifecycle while increasing their own knowledge of the business domain.

• Separating functionality into component-based services that can be tackled by
multiple teams enables parallel development.

• Quality assurance and unit testing become more efficient; while errors using
SOA have the potential to be discovered much later in the lifecycle, the overall
quantity will be reduced to support better service level agreements (SLA) and
development specifications.

• Component-based approaches when used within a service-oriented architecture
can aid in becoming reusable assets for systems and software that are constructed
using proper software development techniques.
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• Functional decomposition of services and their underlying components with
respect to the business process helps preserve the flexibility, future maintainability
and eases integration efforts.

• Security rules defined for consumers and providers based on role, function,
context and method of interface that helps solve many security considerations
within the enterprise.

Implementing a service-oriented architecture will not happen overnight nor requires
enterprises to throw existing technology investments. The challenge will be in deciding
which services are core to your business and investing in them and leveraging services
provided by others as appropriate. In all technology revolutions the prior generation
usually remains a vital part of the infrastructure but not the only part. Software
built to support services significantly reduces the need for enterprise software; not
eliminate it. Service-oriented architecture is an economically responsive model to the
needs of IT and enables the corporation to focus more on the business process and
the applications rather than the deployment of more enterprise software.

Service-oriented architectures also provide an opportunity for an organization to
mature their enterprise architecture perspective. Enterprise architecture provides
the necessary framework for categorizing everything for the purpose of supporting
future business planning. Both business and IT executives should be able to look
at the enterprise architecture and understand the tradeoffs in using various systems,
processes, technologies and so on. SOA can be the next level of specification
and provide guidance on the best ways to realize many of the goals of enterprise
architecture.



ABOUT THIS BOOK

The great revolution in our generation is that of human beings, who by changing
the inner attitudes of their minds, can change the outer aspects of their lives.

Marilyn Ferguson

The goal of this book is to share insight gathered by industry thought leaders in a
practical easy to read manner. This book contains many leading edge examples that
illustrate how agile approaches to enterprise architecture can be applied to existing
business and technology issues. It will help one focus on how to think concretely
about enterprise architecture while providing solutions to today’s problems.

Within the covers of this book, you will learn about the following topics:

• Fundamentals of a Service-Oriented Architecture,

• Component-Based Services,

• Orchestration,

• Registries,

• Management,

• Transactions,

• Event-Driven Architecture, and

• Understanding Distributed Computing.
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Audience

This book is for every Java and .NET developer and architects of Fortune 1000
enterprises and the consultancies that service them who have the drive to spend extra
hours feverishly seeking bits of wisdom on their craft and who want to gain the latest
insights and strategies for leveraging emerging enterprise SOA disciplines for value
creation, increased business agility and strategic competitive advantage.

This book does assume that one has significant IT experience under their belt and
have worked on projects that were both large and small; on time as well as those
which are over budget using different project management, software development and
infrastructure paradigms. This book is not for those who desire all the information
they require in a single book as this is an impossible goal to achieve; rather this is best
suited for those who want to gain insight from thought leaders and are willing to be
savage in the leap from good to great.

Finally, this book is aimed at the people who must create applications in the real world
day-in, day-out. Many of the best practices books treat each tip as the sole focus of a
chapter with no discussion of integrating it into a real application. Real applications
are tenuous at best, requiring lots of moving parts in order to function together.
Concepts and recommendations within this book are presented in context of a living
enterprise with all the places that the real world intersects with the academia of the
problem space at hand.

The hardest part of starting an enterprise service-oriented architecture initiative is
knowing where to begin. We hope that our insights will be a useful starting point for
a set of well-managed endeavors for many an architect.

What This Book Is Not!

First, this is not a book for beginners. If you are looking for introductory material on
service-oriented architectures, we recommend searching for articles on the Internet
using search engines such as Google. Second, while this book may sporadically use
SOAP, WSDL and UDDI snippets to describe SOA concepts, this book is not about
web services. If you require a book on web services, we recommend Java Web Services
Architecture published in 2003 by Morgan Kaufmann.

Many of the examples contained within this book use XML. If you do not have a
thorough understanding, we recommend the following books:

• Learning XML, Second Edition – O’Reilly.
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• Effective XML: 50 Specific Ways to Improve your XML – O’Reilly.

The authors recommend that the readers have a thorough understanding of general
software development, design patterns, enterprise integration and network infrastruc-
ture as a foundation to truly understanding the material contained within. Some
good books are:

• Enterprise Integration Patterns – Addison Wesley.

• Pattern-Oriented Software Architecture, Volume 1 – Wiley.

• Network Security Architectures – Cisco Press.

• Introduction to Networking – McGraw-Hill.

• Software Architecture in Practice – Addison Wesley.

Finally, if you have not programmed using a modern language such as Java and/or
.NET, we recommend the following books as a good starting point:

• Java 2 Enterprise Edition Bible – John Wiley & Sons.

• Bitter Java – Manning Publications.

• Java 2: A Beginner’s Guide – McGraw Hill.

• Beginning VB.NET (Programmer to Programmer) – Wrox.

How to Use This Book

The authors have taken deliberate action to avoid filling this book with lots of code
and specification information. This book strives to provide vivid insight into the
dynamics of SOA and a strategic approach to successfully integrate technology into
business decisions and the day-to-day actions of the workforce, business partners
and the consumer to reduce waste of resource and enhance the deliverables of the
enterprise.

The goal of this book is to strive to be both practical and philosophical. Sections
of the book may discuss general principles with examples that illustrate them:
examples drawn not from trivial demonstration programs (i.e. pet stores, shopping
carts, etc.) but rather actual architectures used in production systems in industry
applications such as financial services, supply chains, manufacturing, defense and
telecommunications.
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Motivation for Writing This Book

There is an abundance of books on Web Services on the market many of which are
bestsellers. The vast majority of texts simply explain vendor product offerings, APIs
and very brief tutorials without providing the reader with sufficient understanding
of the problems that exist within enterprises. The authors felt it is not sufficient to
merely learn the technology and APIs but to understand the principles behind them
so that they can be appropriately incorporated into existing systems and applications.

Many books also explain the happy path to software development. Knowing what
works is good (design pattern), but knowing what doesn?t work is better (anti-
pattern). Where appropriate, this book will outline potential pitfalls. The authors of
this book have been doing service-oriented software development before it became a
hot topic in industry magazines and journals. The authors themselves are relentless
in the pursuit of finding better ways to develop software, which relies on thinking
about problems of the past differently. Success is bred by not simply understanding
technology but also by understanding agile methods for realizing the business goal.

The author team’s primary motivation in writing this book is to share our working
experience to bridge the gap between the knowledge of industry gurus and newcomers
to service-oriented architectures. Many powerful techniques lay hidden in magazine
articles, conference proceedings, vendor marketing materials and academic papers for
years before becoming recognized by the masses.

NOTE: For those who are not familiar with Agile Methods, we recommend you read
the Agile Manifesto at http://www.agilemanifesto.org.

Disclaimer

The advice, diagrams and recommendations contained within this book may be used
as your heart desires, with the sole discretion that you may not claim that you were
the author. The publisher, authors or their respective employers do not provide any
form of warranty or guarantee its usefulness for any particular purpose.

This book is 100% error free! Not! If you believed us even for a second, I have a
suspension bridge in my backyard that I would like to sell you. The author team and
editors have worked hard to bring you an easy to understand, accurate guide on Enter-
prise Service-Oriented Architectures. If you find any mistakes in this book, we would
appreciate your contacting us via email at serviceorientedbook@yahoogroups.com.
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This book may use from time to time examples of a fictitious organization. Any example
companies, organizations, products, domain names, email addresses, people, places, events
depicted herein are fictitious. No association with any real company, organization, product,
domain name, email address, person, places or events is intended or should be inferred.
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Oliver has many published articles to his credit. Oliver’s experience in IT and
software spans three decades, and he has accumulated wide practical experience in
a number of roles and with many kinds of system. He was one of the first to prove
the synergy between components and distributed objects, and was chief architect
for a groundbreaking component container middleware product in the mid 1990s.
Most recently Oliver has helped IT organizations in their transition to effective
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Ashish Jain
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