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Preface

The widely adopted and implemented core Web services standards (SOAP and
WSDL) have achieved unprecedented interoperability across highly disparate
software systems. As a result, new Web services standards have been proposed
for extended features such as security, reliability, transactions, metadata man-
agement, and orchestration that extend Web services for use in a broad range
of new applications.

The service-oriented architecture (SOA) has also become widely recognized
for its important role in information technology projects. An SOA is a style of
design that guides an organization during all aspects of creating and using
business services (including conception, modeling, design, development,
deployment, management, versioning, and retirement).

Despite some limitations (which we document), an SOA with Web services is
the ideal combination of architecture and technology for consistently delivering
robust, reusable services that support today’s business needs and that can be
easily adapted to satisfy changing business requirements.

Think about an SOA as an assembly line in a factory. It's an investment in the
future operation of your business, so a significant amount of planning, design,
and development may have to go into it before it starts to really pay off. The

first car off a production line is more expensive than the thousandth. Similarly,

XX
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the first service deployed in an SOA is more expensive than the hundredth. The
major benefits of SOA arrive over time, although as we will see, it is possible to
start small and incrementally build up to a full-fledged SOA.

SOA with Web services is important because it aligns information technology
(IT) with business requirements and because it reduces the costs of IT systems
and applications. An SOA gives you the ability to more easily integrate IT sys-
tems, provide multi-channel access to your systems, and to automate business
processes.

Rather than relying entirely upon the skill and knowledge of certain specific
individuals to implement business requirements in technology, SOA provides
a foundation for rapidly assembling and composing new applications out of

a library of reusable services that anyone can understand. When an SOA is in
place and services are developed, developers can easily reuse existing services
in their new applications and automated business processes.

Like any new investment in technology and infrastructure, it's important to
understand the right way to do it and what you can and can’t do. SOA and
Web services are great, but they can’t do everything. We hope that this book
will help you achieve the benefits of SOA with Web services while avoiding the
pitfalls.
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Introduction

In the early days of business computing, no one paid much attention to sharing
application logic and data across multiple machines. The big question was how
to develop systems to automate previously manual operations such as billing,
accounting, payroll, and order management. Solving any one of these individ-
ual problems was challenging enough, not to mention the additional challenge
of basing all systems on a common, reusable architecture, and few organiza-
tions were in a position to tackle it.

In the modern era, most operational business functions have been automated,
and now the big question is how to improve the ability of these systems to
meet new requirements. Adding a new user interface, combining multiple data
sources into a single view, integrating mobile devices, or replacing an old appli-
cation with a better one are common reasons for investing in new projects.

The paradigm of service-oriented development, although not new, is catching
on as the information technology (IT) world shifts from developing new systems
to getting more out of earlier investments. Developing services and deploying
them using a service-oriented architecture (SOA) is the best way to utilize IT
systems to meet new challenges.

XXV
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A service differs from an object or a procedure because it's defined by the mes-
sages that it exchanges with other services. A service’s loose coupling to the
applications that host it gives it the ability to more easily share data across the
department, enterprise, or Internet. An SOA defines the way in which services
are deployed and managed. Using an SOA increases reuse, lowers overall costs,
and improves the ability to rapidly change and evolve IT systems, whether old
or new.

Supporting the shift toward service-oriented development and SOA is a large
cast of characters called Web services technologies. These represent the most
widely adopted distributed computing standards in the industry’s history. As
we'll see, Web services are an ideal platform for SOA.

The modern answer to application integration, therefore, is an SOA with Web
services. An SOA maps easily and directly to a business’s operational processes
and supports a better division of labor between technical and business staff.
Furthermore, an SOA uses a description model capable of unifying existing and
new systems.

When Web services descriptions are available throughout a department or an
enterprise, service-oriented integration projects can focus on composing Web
services instead of dealing with the complexity of incompatible applications
on multiple computers, programming languages, and application packages.
Whether you use Java, C++, Visual Studio, CORBA, WebSphere MQ), or any
other development platform or software system, such as J2EE or the .NET
Framework, SOA provides the architecture, and Web services provide the
unifying glue.

As businesses and governments continue to struggle to align IT expenditures
with the bottom line to achieve strategic market objectives, software productiv-
ity gains are elusive, especially compared to gains in hardware price and per-
formance. With the widespread adoption and implementation of Web services,
products and technologies are finally in position for enterprises to realize these
benefits.
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Compared to the standards of the past, Web services are much easier to learn
and use. The broad adoption of Web services standards makes it easy to imag-
ine a world in which all applications have service interfaces. And from that
vision, it's easy to imagine IT staff performing the bulk of their activities using
Web services interfaces.

It's true, however, that someone will have to deal with the plethora of legacy
technologies in order to service enable them. But the beauty of services and
SOA is that the services are developed to achieve interoperability and to hide
the details of the execution environments behind them. In particular for Web
services, this means the ability to emit and consume data represented as XML,
regardless of development platform, middleware, operating system, or
hardware type.

The most important application of SOA is connecting the various operational
systems that automate an enterprise’s business processes. A company’s opera-
tional environment can be as unique and varied as its culture because the way
a company does business can be part of its competitive edge. Classic examples
include Wal-Mart’s inventory management system, American Airline’s pioneer-
ing automated reservation system (SABRE), and Dell’s on-demand manufactur-
ing supply chain management system. Companies need IT systems with the
flexibility to implement specialized operations, to change as easily as business
operations change, to respond quickly to internal as well as external condition
changes, and to gain or maintain a competitive edge.

In general, the evolution of the software industry has been about improving the
ease with which people interact with computers, continually raising the abstrac-
tion level of languages to make them accessible to more people with less scien-
tific training. The purpose of this evolutionary change is to adapt software
systems more easily and directly to the needs of people and institutions.

Making it easier for people to tell computers what to do drives the evolution of
the software industry because the easier it is to tell computers what to do, the
easier it is to get more projects done quickly and cheaply. The abstraction bene-
fit of Web services (having the ability to work with any type of implementation
software) helps reduce IT’s single largest cost: labor. For instance, although it
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might be easy enough for an office worker to create reports and spreadsheets,
or for a consumer to surf the Web and order books, it is still not easy enough
for the back office staff to tell those big machines (or farms of machines) what
to do to service the millions of transactions a week that many businesses
require to stay in operation.

When thinking about IT projects, one of the most difficult subjects is determin-
ing who will be able to bridge the business-technology gap—that is, which
project member will have the right skills to ensure that the business issues are
well enough understood to be implemented in the technology and that the
technology issues are well enough understood to meet the business require-
ments. One of the great potential advantages of solutions created using an SOA
with Web services is that they can help resolve this perennial problem by pro-
viding a better separation of concerns between the business analysts and service
developers. The service developers can take responsibility for implementing
services that meet business requirements, while the analysts can take responsi-
hility for defining how services fit together to implement a business process.

Web services marry the ease of use of a document markup language to distrib-
uted computing concepts and apply the result to solve IT integration problems
cheaply and easily. The standards are firmly in place for Web services basics
and are quickly emerging for enterprise qualities of service, metadata manage-
ment, and orchestration, meaning that everything is ready for businesses to start
realizing the true benefits of an SOA.

Integrating existing and new applications using an SOA involves defining the
basic Web services interoperability layer and the enterprise quality of service
layer to bridge features and functions used in current applications such as secu-
rity, reliability, and transactions. It also involves the ability to define automated
business process execution flows across the Web services after the SOA is in
place.

An SOA with Web services enables the development of services that encapsu-
late business functions and that are easily accessible from any other service.
Composite services, furthermore, allow a wide range of options for combining
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Web services and creating new application functionality. Web services technolo-
gies can be used to solve a broad range of IT problems, especially when used to
quickly and easily join disparate pieces of software. Web services provide basic
interoperability solutions and can easily be extended for use in enterprise
integration architectures that lower cost and increase IT value, and they are
especially valuable when used to implement SOA-enabled solutions.

What's in the Book

This book describes the best approach to designing and developing an SOA-
based integration solution using Web services technologies and covers how
an SOA provides a foundation for addressing other IT requirements, such as
multi-channel client access, application interoperability, and business
process management.

This book also provides tutorials on the advanced Web services technologies
that help realize SOA solutions for enterprises, including metadata manage-
ment, security, reliability, and transactions.

This book is intended for developers, technical managers, and architects inter-
ested in understanding the major principles and concepts behind SOA, how to
implement an SOA using Web services, and how to achieve the business bene-
fits of SOA. SOA is explained in the context of how it is most often used, such
as enabling multi-channel access, composing applications, and automating
business process management.

Organization of the Book
The book is divided into two major parts, with an overall introductory chapter.
The two major parts are focused on:

m Service-oriented architecture, business process management, and how
they are implemented using Web services technologies.

m Tutorials on Web services specifications for metadata management,
security, advanced messaging (including reliability and notification),
and transactions.



