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The Concise Introduction to Modern SOA: High-Value Approaches, Innovative Technologies,
Proven Use CasesAfter a decade of innovation in technology and practice, SOA is now a
mainstream computing discipline, capable of transforming IT enterprises and optimizing
business automation. In Next Generation SOA, top-selling SOA author Thomas Erl and a team
of experts present a plain-English tour of SOA, service-orientation, and the key service
technologies being used to build sophisticated contemporary service-oriented solutions. The
starting point for today’s IT professionals, this concise guide distills the increasingly growing and
diverse field of service-oriented architecture and the real-world practice of building powerful
service-driven systems. Accessible and jargon-free, this book intentionally avoids technical
details to provide easy-to-understand, introductory coverage of the following topics:Services,
service-orientation, and service-oriented computing: what they are and how they have
evolvedHow SOA and service-orientation change businesses and transform IT culture, priorities,
and technology decisionsHow services are defined and composed to solve a wide spectrum of
business problemsDeep implications of the service-orientation paradigm--illuminated through
an annotation of the classic SOA ManifestoTraditional and contemporary service technologies
and architecturesHow clouds and virtualization support the scalability and reliability of services-
based solutionsSOA-based industry models, from enterprise service to global traderA detailed
case study: how real enterprises bring together contemporary SOA practices, models, and
technologiesNext Generation SOA will be indispensable to wide audiences of business decision
makers and technologists--including architects, developers, managers, executives, strategists,
consultants, and researchers.

About the AuthorRajesh RV is a highly-focused Architect with almost 15 years of hands-on
programming experience in a wide range of tools and technologies. He is experienced in SOA,
Micro Services, Big and Fast Data, JavaScript-based UI frameworks, Mobile application
development, IoT, AWS, Cloud Native application development etc.He has worked with multiple
organizations and helped them in scaling and implementing microservices.Currently, he is
working as a Solution Architect ( Java, JEE, Spring Spring Cloud, Big Data, Cassandra, Neo 4j,
Couch DB, Oracle, JBoss, Redis, TIBCO, Elastic Search, JHipster).He is specialised in airline,
airport and travel domain and is working with Emirates Airlines
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Jersey 07458, or you may fax your request to (201) 236-3290.Text printed in the United States
on recycled paper at RR Donnelley in Crawfordsville, IndianaFirst printing: November
2014Editor-in-ChiefMark TaubSenior Acquisitions EditorTrina MacDonaldDevelopment
EditorsMaria LeeTeejay KeepenceManaging EditorKristy HartCopy EditorsMaria LeeTeejay
KeepenceAssistant EditorsNatalie GittGila SchröderSenior IndexerCheryl LenserIndex
EditorMaria LeeProofreaderMaria LeePublishing CoordinatorOlivia BasegioCover
DesignerThomas ErlCompositorJasper PaladinoPhotosThomas ErlGraphicsJasper
PaladinoInfinet Creative GroupSpencer FruhlingBriana LeeKK LuiTami YoungPraise for this
Book“A must for those who want to jumpstart their learning of SOA. A great starting point in SOA
for any IT architect, designer, or developer.”—Claude Baillargeon, Senior IT Architect, La
Capitale“What a monumental achievement! This book provides practical insights into next
generation SOA for practitioners and newbies. It is a must-have compendium for anyone in the
field of SOA.”—Jean Bernard Mathias, Tolmai“SOA makes the world go round! Even more so,
with the recent explosive growth of cloud computing and the billions of connected devices and
apps. Next Generation SOA gives excellent, practical guidance on envisioning, architecting, and
designing innovative service-oriented solutions in this new, always-online era.”—Gijs in ‘t Veld,
CTO and Cofounder, Motion10“This is the perfect book for anyone who wants to refresh or get a
handle on the foundations of SOA without delving into the deep technical details and
implementation specifics. By working from the principles, the book shows how the SOA
concepts and goals have matured, influenced, and grown with technologies such as master
data, virtualization, and cloud. The book points to other volumes in the series for the depth of
detail and technicalities, allowing you to get the broad picture view without any vendor
coloration.”—Phil Wilkins, Enterprise Integration Architect“Next Generation SOA elucidates the
foundational principles of service-orientation in a concise and insightful manner. The core
concepts presented within its pages are indispensable for gaining the insight and understanding
to become a competent SOA practitioner. This book will be an invaluable guide as I continue my
journey along the service-orientation path.”—Christian Garcia, Vice President, Conning“An
excellent source for next generation SOA architectural patterns and solution orchestration,
reflecting the perceptual mapping and processing of business patterns in alignment with the
emerging technological transformation holistically.”—Ahmed Aamer, Sky Computing Pvt.
Ltd.“Whether you’re a business decision maker or technologist, this book is a great read for
those needing to grasp the complexities of SOA and its evolution to today’s emerging
architecture landscape with real scenarios demonstrating the application of service-
orientation.”—Neil Walker, Enterprise Architect/SOA Specialist, Mindtree“A power-packed
introduction for newbies and a great reference for SOA practitioners. This book does it all and
explains further in a concise manner the relevance of the service-orientation design paradigm
for next generation architectures.”—Abhijit Karode, Head of Architecture (AST), iNautix
Technologies India Pvt. Ltd. (a BNY Mellon company)“This book is a clear, concise, and very
concentrated resource for relevant vendor-neutral service principles and technologies, for API



and cloud, and definitely beyond. What I like especially is that this is finally a book that
incorporates the heritage of the SOA Manifesto to complement the traditional theoretical
approach that many books expose, with real-life mechanisms to bring balance (choosing the
right priorities) to the decision-making involved with service architecture and service-
orientation.”—Roger Stoffers, Senior Solution Architect, Hewlett Packard“The SOA landscape is
changing so fast. With cloud, mobile, and social media so prevalent today, the conversation
about SOA needs to go beyond the basic web service. In Next Generation SOA, Erl and his
team explore the new frontier and introduce the technologies we all need to leverage to stay
agile in this fast-paced IT world, which is really what SOA is all about!”—Karen Patton, Manager
Solution Architecture, Shaw Communications“This book gives a clear overview of what makes
SOA stand out now and in the future, while at the same time putting focus on those details that
matter. This makes it not only a perfect starting point for novice people in our field, but also a
great companion to the other books in the Prentice Hall Service Technology Series from
Thomas Erl for the more experienced SOA professionals.“Finally, its relatively small size and
price make it an ideal give-away present to those who may not be directly involved in SOA
projects but still are or should be interested in the subject at hand.”—Marco Fränkel, Service-
Oriented Architect, The Future Group“Get an overview of how the SOA landscape has changed
recently due to the advent of virtualization, cloud computing, big data, and mobile computing.
Without getting into the intricacies of implementation, it provides a quick walk-through of
concepts required for executives and IT professionals for their next SOA initiative.”—Sanjay
Singh, Certified SOA Architect, VP Engineering, ATMECS“Next Generation SOA offers a fresh
perspective on core SOA design and technology topics and affirms their relevance for modern
industry operating models. It is a must-read for any enterprise looking to maximize existing or
future investments in SOA technology.”—Nicholas Bowman, Independent SOA Architect“As I
started reading Next Generation SOA, I went through a personal confusion in the contradiction I
felt between ‘Next Generation’ and the fact that the book is a ‘Concise Introduction to Service
Technology & Service-Orientation’. I found that contradictory until it clicked: The next generation
SOA is an SOA that has freed itself from its initial dependence on vendor platforms. From then
on, it all made sense. As an SOA Certified Professional I have found repeatedly, in the multiple
workshops I have led, that there is a loud cry for an SOA workshop for IT top management.
Analysts and architects all complain about the same thing: Top management just does not
understand SOA and thinks it is just a new coat of paint on an old building.“Well, this book fills
this gap to a high extent: It is short and concise enough to be read by decision makers but gives
enough basic concepts on many aspects of SOA to actually understand why things in the IT
department—and in the business—just will not be the same.“The case study at the end of the
book—mainly oriented at legacy issues but useful even for eGov—is superb and will give
enough material for study and discussions to a generation of SOA analysts, architects, and
governance specialists. It even covers SOA governance nicely.“Just the book you needed for
your boss’s birthday.”—Yves Chaix, Independent SOA Certified Consultant, Analyst, Architect,



and Governance Specialist“Nowadays, various web-based service technologies have expanded
and emerged, offering options to industry practitioners to choose the best-fitting technology for
their organization. This book helps you to understand and find out in a comprehensive way the
variety of emerged service technologies, along with their importance, key elements, and how
service-orientation became the fundamental pillar. This remarkable book, Thomas Erl’s Next
Generation SOA: A Concise Introduction to Service Technology & Service-Orientation, is an
accurate and complete reference of knowledge for those who are passionate to explore and
exploit the latest emerged service technology.”—Masykur Marhendra Sukmanegara, Advanced
Technology Architect“I recommend this book both for SOA professionals who want to keep
abreast of market trends and for professionals who wish to have their first contact with this
universe. It is a very enriching and enjoyable reading.”—Claudia Charro, SOA/BPM
Professional“Very good job on publishing/divulging these innovative concepts. As with Thomas
Erl’s previous SOA books, this one will help people gain a better understanding of the need for
service-orientation (not only in IT, but in every aspect of work life).”—Diego V. Martínez, IT
Architect, Zurich Financial Services Argentina“To my family and friends for their support.”—
Thomas Erl“For my wife, Phitsamai Sisaed.”—Hajo Normann“I would like to thank my beloved
wife, Sweetlin Reena,and my sons, Darren Samuel and Darresh Bernie.”—Pethuru Raj“I’d like to
dedicate this book to my wife, Tanya, whohas supported me in all my endeavors and
nevercomplained about long nights I spentin front of my computer.”—Leo Shuster“To Petra, my
love”—Clemens Utschig-Utschig“To Nancy, my wife, and to my sons, Zach and Ben, with love.”—
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Inc.Chapter 1. IntroductionAbout This BookHow This Book Is OrganizedAdditional
InformationInnovative service technologies are becoming valuable assets for businesses that
need to stay competitive in the face of increasing globalization and market complexity. While
computer processing power is becoming faster and cheaper, search engines, instant
messaging, and social media channels are generating floods of information that escalate
demands for consumable and accessible data.As the world’s economies engage one another
through offshoring, outsourcing, and supply chaining, localization is required to accommodate
different currencies and languages. Globalization, recession, invention, and communication are
some of the driving forces behind a next generation of technologies and practices that revolve
around software programs designed in accordance with the paradigm of service-orientation.
Such programs, referred to as “services,” are expected to do more for less with greater efficiency
in order to meet business challenges head-on.We have reached a stage in the evolution of
service-oriented computing where modern service technology innovation is building upon
mature service platforms at the same time that proven delivery techniques and design patterns
are building upon an established service-orientation paradigm. These developments have made



it possible to create service-oriented solutions of unprecedented sophistication.About This
BookThis book provides a concise, plain English guide to the paradigm of service-orientation
and the service technologies that can be leveraged to build contemporary service-oriented
solutions.Who This Book Is ForAnyone looking for a simple introductory tour of SOA, service-
orientation, and service technologies will benefit from this book. It was conceived of as a brief
and gentle foray into these topic areas for those who only seek a high-level of understanding,
and also to act as a point of entry for the assortment of detailed technical reference text books
that are part of the Prentice Hall Service Technology Series from Thomas Erl.What This Book
Does Not CoverIn order to fulfill its purpose as a brief, high-level orientation this book does not
cover any topic in technical detail or provide any detailed guidance or best practices on how to
apply any referenced technologies and techniques. If you are already familiar with the topics
covered in the upcoming chapters, you may not need to read this book.How This Book Is
OrganizedThe remainder of this book is organized into the following chapters:Chapter 2: An
Overview of SOA & Service-OrientationThis chapter introduces the concept of services before
focusing on service-orientation, documenting its history, and associating it with SOA, service-
oriented computing, and the relevance of design patterns.Chapter 3: A Look at How Services
are Defined and ComposedThis chapter steps readers through a process that demonstrates
how service-orientation is applied to shape different types of services as part of service-oriented
solutions.Chapter 4: An Exploration of Service-Orientation with the SOA ManifestoThis chapter
explores the service-orientation paradigm through the priorities and guiding principles of the
SOA Manifesto. It elaborates on individual statements and associates them with aspects of SOA
and service-orientation. Content in this chapter is based on the Annotated SOA Manifesto,
which was specifically authored for this book in the days following the release of the SOA
Manifesto.Chapter 5: An Overview of Service TechnologyThis chapter briefly introduces a
diverse range of traditional and modern technologies relevant to services and service-based
architectures.Chapter 6: A Look at Service-Driven Industry ModelsThis chapter provides a
series of brief examples of how next generation SOA practices and technologies can be used
collectively and collaboratively.Chapter 7: A Case StudyThis chapter concludes the book with a
detailed case study that demonstrates the use of several of the practices, models, and service
technologies previously described.Appendix A: Additional Reading for Applying Service-
OrientationThis appendix provides supplemental reading resources for service-orientation
principles, SOA characteristics and types, as well as SOA design patterns. This content is
comprised of excerpts from the SOA Principles of Service Design and SOA Design Patterns
series titles.Appendix B: Additional Reading for Planning for & Governing Service-
OrientationThis appendix provides supplemental reading resources for service-orientation
pillars, organizational maturity levels, and SOA governance controls. This content is comprised
of excerpts from the SOA Governance: Governing Shared Services On-Premise and in the
Cloud series title.Appendix C: Additional Reading for Cloud ComputingThis appendix provides
supplemental reading resources for cloud computing benefits, risks, and challenges. This



content is comprised of excerpts from the Cloud Computing: Concepts, Technology &
Architecture series title.Additional InformationThese sections provide supplementary information
and resources for the Prentice Hall Service Technology Series from Thomas Erl.Updates,
Errata, and Resources ()Information about other series titles and various supporting resources
can be found at the official book series Web site: . You are encouraged to visit this site regularly
or connect to its social media channels to stay updated on content changes and
corrections.Service Technology Specifications ()This site provides a central portal to the original
specification documents created and maintained by primary industry standards
organizations.The Service Technology Magazine ()The Service Technology Magazine is an
online publication provided by Arcitura Education Inc. and Prentice Hall and is officially
associated with the Prentice Hall Service Technology Series from Thomas Erl. The Service
Technology Magazine is dedicated to publishing specialized articles, case studies, and papers
by industry experts and professionals.Service-Orientation ()This site presents papers, book
excerpts, and content dedicated to describing and defining the service-orientation paradigm,
associated principles, and the service-oriented technology architectural model. Online access to
the service-orientation principle profiles published in Appendix A is also available through this
site.What Is REST? ()This reference site provides a concise overview of REST architecture and
the official constraints that are referenced throughout this book.What Is Cloud? ()This reference
site is dedicated to fundamental cloud computing topics.SOA and Cloud Computing Design
Patterns (, )These two reference sites contain summarized pattern profiles from the SOA Design
Patterns and Cloud Computing Design Patterns series titles.SOA Certified Professional
(SOACP) ()The official site for the SOA Certified Professional (SOACP) curriculum dedicated to
specialized areas of service-oriented architecture and service-orientation, including analysis,
architecture, governance, security, development, and quality assurance.Cloud Certified
Professional (CCP) ()The official site for the Cloud Certified Professional (CCP) curriculum
dedicated to specialized areas of cloud computing, including technology, architecture,
governance, security, capacity, virtualization, and storage.Big Data Science Certified
Professional (BDSCP) ()The official site for the Big Data Science Certified Professional
(BDSCP) curriculum dedicated to specialized areas of data science, analytics, data analysis,
machine learning, and Big Data solution engineering.Notification ServiceTo be automatically
notified of new book releases in this series, new supplementary content for this title, or key
changes to the aforementioned resource sites, use the notification form at or send a blank e-mail
to notify@arcitura.com.Chapter 2. An Overview of SOA & Service-OrientationServices and
Service-OrientationService-Orientation, Yesterday and TodayApplying Service-OrientationThe
Seven Goals of Applying Service-OrientationPlanning For and Governing SOAThis chapter
briefly chronicles the evolution of service-oriented architecture and the service-orientation
design paradigm it is based upon, and highlights their key aspects.Services and Service-
OrientationWe have all experienced bad service at some point in our lives, whether in the form of
soup that came to the table cold, surly flight attendants who made your trip home unpleasant, or



customer service representatives who were indifferent to your situation. Thankfully, service
experiences can also be pleasant, such as a salesperson that follows through on promises
made during an initial sales pitch. People interact with one another to achieve a specific
outcome on the basis of an implied contract. As a result, a service with an implied contract is
provided with the intention of receiving an expected outcome from the provider of the service,
through one or more interactions with the service recipient or consumer.To effectively deliver a
service in a manner that meets the terms of a contract, there needs to be an understanding of
the actual environment and factors that will be encountered when the service is carried out.
Within an organization, this means that there must be an understanding of the business context.
Sometimes, those in a position of authority within an IT department are out of touch with the
hands-on challenges and limitations of the business environment for which automated solutions
need to be built or evolved. Service-orientation not only enables us to address this disconnect, it
demands that we do so through the process by which services are defined.Specifically, service-
orientation conceptualizes a service as a collection of capabilities associated with a parent
purpose or functional context (Figure 2.1). The application of service-orientation to the design
and development of a set of capabilities shapes the corresponding solution logic into a software
program that becomes a prime IT asset, designed to support a specific set of strategic
goals.Figure 2.1 The chorded circle symbol is used to represent a service, primarily from a
contract perspective. Each service is assigned its own distinct functional context and is
comprised of a set of capabilities related to this scope or context.Service-Orientation, Yesterday
and TodayThe roots of service-orientation can be traced back to the early days of modern
computing. The 1940s welcomed the invention of the programmable computer, while the 1950s
introduced the transistor, the integrated circuit, and Fortran, the first high-level programming
language. Fortran’s limitations gave rise to the algorithmic language ALGOL, which in turn led to
Simula, one of the first object-oriented languages invented.As an early non-procedural, object-
oriented language of the 1970s, Smalltalk expanded on Simula by introducing the concept of
messages between objects, where programmatic logic became an act of communication
between sender and receiver. Smalltalk further established terms and concepts that were key to
object-orientation and, subsequently, service-orientation. These included objects, classes,
instances, methods, and messages.ALGOL also produced another branch of algorithmic
languages that included the C language, which transformed into C++ by adopting an object-
oriented approach. C++ and Smalltalk sparked a major shift in software development that
allowed for extensibility and the merging of data and programs. The object-orientation paradigm
subsequently became a crucial driving force behind the emergence of service-orientation
(Figure 2.2).Figure 2.2 Service-orientation is an evolutionary design paradigm that is primarily
derived from established design practices and technology platforms.Like object-orientation,
service-orientation allows for the repurposing of logic by different consumer programs in both
anticipated and unforeseen contexts. The rudimentary outlines of service-oriented computing
took shape through the inclusion of practices such as encapsulation, polymorphism, object



inheritance, message passing, abstraction, and decoupling.The 1990s gave rise to Java, an
object-oriented, architecture-neutral, portable, and multithreaded language whose development
was funded by Sun Microsystems. Java was freely distributed for public use, especially at
universities, and soon became a common programming language. Despite the success of Java
and competing technologies, such as Microsoft’s .NET framework, there were still limitations in
the execution of business logic in systems that had been dynamically bound to legacy
environments. This led to the development of Web services, which in turn introduced industry
standard markup languages that could be used to produce technical interfaces to abstract
proprietary and legacy logic.Endowed with significant flexibility, Web services can accept
messages containing content that does not require processing or understanding. Function can
be provided independently of the means used to invoke the Web service or the location of the
service consumer and service. Distributed objects and the Web had become widely received at
the turn of the millennium, as the interactivity of the Web begot secure transactions, groupware,
database servers, transaction processing servers, and firewalls.New methodologies emerged as
more programming languages were developed, the foremost of which was a software
engineering approach called object-oriented analysis and design (OOAD) that models a system
as a group of interacting objects. Each object is characterized by its class, state, and behavior.
Notations such as the Unified Modeling Language (UML) were developed to represent these
objects.OOAD was comprised of object-oriented analysis (OOA) and object-oriented design
(OOD). OOA applies object-modeling techniques to assess the functional requirements of a
system and is performed on a given task to develop a conceptual model that can be used to
complete the task. OOD elaborates on how the system acts. During the OOD phase, a
developer applies implementation constraints to the conceptual model produced in OOA. These
constraints are limitations that are technical or functional in nature, such as those relating to
transaction throughput, response time, and runtime platforms, as well as any that are inherent in
the programming language.NoteFor a side-by-side comparison of service-orientation and object-
orientation concepts and principles, see Chapter 14 of the SOA Principles of Service Design
series title.Infrastructure evolved alongside the aforementioned developments. The 1980s was
the decade of local area networks, the 1990s brought wide area networks, and the 2000s
produced workflows and cloud computing. With the transition from components to services, a
new era of connectivity and computing power had begun.Gartner analyst Yefim V. Natis first
coined the term SOA in 1996, defining it as “a software architecture that starts with an interface
definition and builds the entire application topology as a topology of interfaces, interface
implementations, and interface calls.” It would take several more years before SOA would
receive broad acceptance as a distinct architectural model in the early 2000s, when enterprises
began to widely adopt Web service technologies.It was the concurrent emergence of Web
services and the use of the term “SOA” for the branding of a new generation of vendor
technologies that associated these two IT trends closely together. For many organizations, the
adoption of Web services was labeled as an SOA project. While this association helped put SOA



in the spotlight, it also generated a great deal of confusion around what truly constituted a
service-oriented architecture.It took several years for SOA to be formalized by service-
orientation, a design paradigm comprised of a set of principles that are associated with the
achievement of the goals and benefits of service-oriented computing (as explained separately in
the upcoming section). It took several more years before there was significant public awareness
of service-orientation. In the meantime, a number of SOA projects failed simply because there
was an expectation of achieving significant strategic benefits by the mere adoption of Web
service technology.Only after organizations realized that a completely new approach to the
design of software programs needed to be applied was there an understanding of how SOA
needs to be built, along with what it takes for an organization to make this type of investment and
commitment. This helped to further clarify that Web services represented just one
implementation option for building services as part of a service-oriented solution. Regardless of
the implementation technology chosen, it is the usage of service-orientation principles that
matters, as it is the responsibility of these principles to shape solution logic in support of
realizing strategic goals.Applying Service-OrientationLet’s now take a closer look at what
service-orientation actually is. We’ll begin with an overview of its principles and proceed to
review the primary success factors that need to be achieved for its adoption. This leads us to a
brief discussion of service-oriented architecture models and their primary characteristics.The
Eight Principles of Service-OrientationThe service-orientation design paradigm is comprised of
eight design principles. Each principle shapes solution logic in a distinct manner to ensure that
specific design characteristics are consistently realized. When the principles are collectively
applied to a meaningful extent, the automation logic is molded into software programs (services)
that can be composed into solutions that can legitimately be referred to as “service-oriented.”
Every service delivered via the application of service-orientation principles supports the
realization of the strategic goals of service-oriented computing (as explained in the upcoming
Goals of Applying Service-Orientation section).Here are the eight service-orientation design
principles:• Standardized Service Contract – “Services within the same service inventory are in
compliance with the same contract design standards.”• Service Loose Coupling – “Service
contracts impose low consumer coupling requirements and are themselves decoupled from
their surrounding environment.”• Service Abstraction – “Service contracts only contain essential
information and information about services is limited to what is published in service contracts.”•
Service Reusability – “Services contain and express agnostic logic and can be positioned as
reusable enterprise resources.”• Service Autonomy – “Services exercise a high level of control
over their underlying runtime execution environment.”• Service Statelessness – “Services
minimize resource consumption by deferring the management of state information when
necessary.”• Service Discoverability – “Services are supplemented with communicative meta
data by which they can be effectively discovered and interpreted.”• Service Composability –
“Services are effective composition participants, regardless of the size and complexity of the
composition.”At the heart of service-oriented solutions composed of such services is the



inherent ability to accommodate change, whether it be change originating from the business
community (such as new competitors, regulations, or objectives) or the IT community (such as
new technology innovation or legacy technology limitations).Business demands and trends
create automation requirements that the IT community strives to fulfill. New method and
technology innovations produced by the IT community help inspire organizations to improve
their existing business and even experiment in new lines of business. This endless progress
cycle of change (Figure 2.3) is a natural part of an organization’s evolution. The application of
service-orientation principles helps to produce automation systems that can be adapted and
augmented in response to both planned and unforeseen cycles of change.Figure 2.3 The
progress cycle that continually transpires between business and IT communities can result in
constant change.The Four Characteristics of SOAIn order to deliver services that have been
designed according to service-orientation principles, we need a distinct technology architecture
capable of accommodating the unique behavior and requirements that enable services to
realize the goals of service-oriented computing. This is service-oriented architecture.There are
four base characteristics of SOA:• Business-Driven – The technology architecture is aligned with
the current business architecture. This context is then constantly maintained so that the
technology architecture evolves in tandem with the business over time. Much of what is covered
in Chapter 3 demonstrates how the application of service-orientation groups business logic into
multi-purpose units that can be repurposed to support changing business processes, thereby
staying in alignment with how the business itself may need to change.• Vendor-Independent –
The architectural model is not based solely on a proprietary vendor platform, allowing different
vendor technologies to be combined or replaced over time in order to maximize fulfillment of
business requirements on an ongoing basis.• Enterprise-Centric – The scope of the architecture
represents a meaningful segment of the enterprise, enabling the reuse and composition of
services and service-oriented solutions to span traditional application silos.• Composition-
Centric – The architecture inherently supports the mechanics of repeated service aggregation,
allowing it to accommodate constant change via the agile assembly of service
compositions.These are the primary characteristics that qualify a technology architecture as
being service-oriented and can further be viewed as criteria for a technology architecture to host
services in support of the goals of service-oriented computing.The Four Common Types of
SOAIt is worth noting that service-oriented technology architecture can exist at different scopes
or levels of implementation, with some levels encompassing others. These implementation
levels are referred to as SOA types.Here are four common types of SOA:• Service Architecture –
the architecture of a single service• Service Composition Architecture – the architecture of a set
of services assembled into a service composition• Service Inventory Architecture – the
architecture that supports a collection of related services that are independently standardized
and governed• Service-Oriented Enterprise Architecture – the architecture of the enterprise
itself, to whatever extent it is service-orientedAs shown in Figure 2.4, subsequent SOA types will
typically encompass preceding types with smaller scopes.Figure 2.4 The layered SOA model



establishes the four common SOA types: service architecture, service composition architecture,
service inventory architecture, and service-oriented enterprise architecture.Note also the
introduction of the terms “service composition” and “service inventory” in the preceding SOA
type descriptions. Both of these terms refer to key concepts of service-orientation. A service
composition is an aggregate of services that generally comprises a distributed solution or
application. A service inventory is a standardized pool of services from which multiple service
compositions can be repeatedly assembled (Figure 2.5).Figure 2.5 A service (top) is delivered
into a service inventory (right) from which service compositions (bottom) are drawn.Figure 2.5
illustrates the basic dynamic of service-oriented architecture. Its repeatable execution is enabled
by the application of service-orientation principles that shape individual services and
standardize them across the service inventory. The fact that services are designed to be
repeatedly composed and recomposed into new and different solutions makes service-oriented
architecture inherently capable of supporting the cycle of change that can transpire in IT
enterprises (Figure 2.6).Figure 2.6 When successfully realized, service-orientation and service-
oriented architecture fully support and even enable accommodation of the cycle of change as a
natural characteristic of a service-oriented enterprise.SOA Design PatternsA design pattern is a
proven solution to a common design problem. It is a formal means of capturing and
standardizing the documentation of successful design techniques and features of common
technologies and environments. One of the key innovations that elevated service-orientation and
SOA into a new generation of design and enablement was the documentation of an extensive
catalog of SOA design patterns, as part of this book series.NoteMore information regarding
service-orientation principles can be found in Appendix A, which contains a summarized profile
for each principle. The principles are individually documented in great detail in the series title
SOA Principles of Service Design. Appendix A further provides details about the characteristics
of SOA, as well as the SOA design patterns referenced in Chapter 3. These three topic areas are
documented in the SOA Design Patterns series title. Summarized profiles of SOA design
patterns are also available at .The Seven Goals of Applying Service-OrientationService-
orientation principles, SOA characteristics, and SOA design patterns were created in support of
maximizing the potential of achieving the following specific goals of service-oriented
computing:• Increased Intrinsic Interoperability – Services within a given boundary are designed
to be naturally compatible so that they can be effectively assembled and reconfigured in
response to changing business requirements.• Increased Federation – Services establish a
uniform contract layer that hides underlying disparity, allowing them to be individually governed.•
Increased Vendor Diversification Options – A service-oriented environment is based on a
vendor-neutral architectural model, allowing the organization to evolve the architecture in
tandem with the business without being limited to proprietary vendor platform characteristics.•
Increased Business and Technology Domain Alignment – Some services are designed with a
business-centric functional context, allowing them to evolve in alignment with the business, even
as the business changes.• Increased Return on Investment (ROI) – Services are delivered and



viewed as IT assets that are expected to provide repeated value that surpasses the cost of
delivery and ownership.• Increased Organizational Agility – New and changing business
requirements can be fulfilled more rapidly by establishing an environment in which solutions can
be assembled or augmented with reduced effort by leveraging the reusability and native
interoperability of existing services.• Reduced IT Burden – The enterprise as a whole is
streamlined as a result of the previously described goals and benefits, allowing IT itself to better
support the organization by providing more value with less cost and less overall burden.About
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want to jumpstart their learning of SOA. A great starting point in SOA for any IT architect,
designer, or developer.”—Claude Baillargeon, Senior IT Architect, La Capitale“What a
monumental achievement! This book provides practical insights into next generation SOA for
practitioners and newbies. It is a must-have compendium for anyone in the field of SOA.”—Jean
Bernard Mathias, Tolmai“SOA makes the world go round! Even more so, with the recent
explosive growth of cloud computing and the billions of connected devices and apps. Next
Generation SOA gives excellent, practical guidance on envisioning, architecting, and designing
innovative service-oriented solutions in this new, always-online era.”—Gijs in ‘t Veld, CTO and
Cofounder, Motion10“This is the perfect book for anyone who wants to refresh or get a handle
on the foundations of SOA without delving into the deep technical details and implementation
specifics. By working from the principles, the book shows how the SOA concepts and goals have
matured, influenced, and grown with technologies such as master data, virtualization, and cloud.
The book points to other volumes in the series for the depth of detail and technicalities, allowing
you to get the broad picture view without any vendor coloration.”—Phil Wilkins, Enterprise
Integration Architect“Next Generation SOA elucidates the foundational principles of service-
orientation in a concise and insightful manner. The core concepts presented within its pages are
indispensable for gaining the insight and understanding to become a competent SOA
practitioner. This book will be an invaluable guide as I continue my journey along the service-
orientation path.”—Christian Garcia, Vice President, Conning“An excellent source for next



generation SOA architectural patterns and solution orchestration, reflecting the perceptual
mapping and processing of business patterns in alignment with the emerging technological
transformation holistically.”—Ahmed Aamer, Sky Computing Pvt. Ltd.“Whether you’re a business
decision maker or technologist, this book is a great read for those needing to grasp the
complexities of SOA and its evolution to today’s emerging architecture landscape with real
scenarios demonstrating the application of service-orientation.”—Neil Walker, Enterprise
Architect/SOA Specialist, Mindtree“A power-packed introduction for newbies and a great
reference for SOA practitioners. This book does it all and explains further in a concise manner
the relevance of the service-orientation design paradigm for next generation architectures.”—
Abhijit Karode, Head of Architecture (AST), iNautix Technologies India Pvt. Ltd. (a BNY Mellon
company)“This book is a clear, concise, and very concentrated resource for relevant vendor-
neutral service principles and technologies, for API and cloud, and definitely beyond. What I like
especially is that this is finally a book that incorporates the heritage of the SOA Manifesto to
complement the traditional theoretical approach that many books expose, with real-life
mechanisms to bring balance (choosing the right priorities) to the decision-making involved with
service architecture and service-orientation.”—Roger Stoffers, Senior Solution Architect, Hewlett
Packard“The SOA landscape is changing so fast. With cloud, mobile, and social media so
prevalent today, the conversation about SOA needs to go beyond the basic web service. In Next
Generation SOA, Erl and his team explore the new frontier and introduce the technologies we all
need to leverage to stay agile in this fast-paced IT world, which is really what SOA is all about!”—
Karen Patton, Manager Solution Architecture, Shaw Communications“This book gives a clear
overview of what makes SOA stand out now and in the future, while at the same time putting
focus on those details that matter. This makes it not only a perfect starting point for novice
people in our field, but also a great companion to the other books in the Prentice Hall Service
Technology Series from Thomas Erl for the more experienced SOA professionals.“Finally, its
relatively small size and price make it an ideal give-away present to those who may not be
directly involved in SOA projects but still are or should be interested in the subject at hand.”—
Marco Fränkel, Service-Oriented Architect, The Future Group“Get an overview of how the SOA
landscape has changed recently due to the advent of virtualization, cloud computing, big data,
and mobile computing. Without getting into the intricacies of implementation, it provides a quick
walk-through of concepts required for executives and IT professionals for their next SOA
initiative.”—Sanjay Singh, Certified SOA Architect, VP Engineering, ATMECS“Next Generation
SOA offers a fresh perspective on core SOA design and technology topics and affirms their
relevance for modern industry operating models. It is a must-read for any enterprise looking to
maximize existing or future investments in SOA technology.”—Nicholas Bowman, Independent
SOA Architect“As I started reading Next Generation SOA, I went through a personal confusion in
the contradiction I felt between ‘Next Generation’ and the fact that the book is a ‘Concise
Introduction to Service Technology & Service-Orientation’. I found that contradictory until it
clicked: The next generation SOA is an SOA that has freed itself from its initial dependence on



vendor platforms. From then on, it all made sense. As an SOA Certified Professional I have
found repeatedly, in the multiple workshops I have led, that there is a loud cry for an SOA
workshop for IT top management. Analysts and architects all complain about the same thing:
Top management just does not understand SOA and thinks it is just a new coat of paint on an
old building.“Well, this book fills this gap to a high extent: It is short and concise enough to be
read by decision makers but gives enough basic concepts on many aspects of SOA to actually
understand why things in the IT department—and in the business—just will not be the
same.“The case study at the end of the book—mainly oriented at legacy issues but useful even
for eGov—is superb and will give enough material for study and discussions to a generation of
SOA analysts, architects, and governance specialists. It even covers SOA governance
nicely.“Just the book you needed for your boss’s birthday.”—Yves Chaix, Independent SOA
Certified Consultant, Analyst, Architect, and Governance Specialist“Nowadays, various web-
based service technologies have expanded and emerged, offering options to industry
practitioners to choose the best-fitting technology for their organization. This book helps you to
understand and find out in a comprehensive way the variety of emerged service technologies,
along with their importance, key elements, and how service-orientation became the fundamental
pillar. This remarkable book, Thomas Erl’s Next Generation SOA: A Concise Introduction to
Service Technology & Service-Orientation, is an accurate and complete reference of knowledge
for those who are passionate to explore and exploit the latest emerged service technology.”—
Masykur Marhendra Sukmanegara, Advanced Technology Architect“I recommend this book
both for SOA professionals who want to keep abreast of market trends and for professionals who
wish to have their first contact with this universe. It is a very enriching and enjoyable reading.”—
Claudia Charro, SOA/BPM Professional“Very good job on publishing/divulging these innovative
concepts. As with Thomas Erl’s previous SOA books, this one will help people gain a better
understanding of the need for service-orientation (not only in IT, but in every aspect of work
life).”—Diego V. Martínez, IT Architect, Zurich Financial Services ArgentinaPraise for this Book“A
must for those who want to jumpstart their learning of SOA. A great starting point in SOA for any
IT architect, designer, or developer.”—Claude Baillargeon, Senior IT Architect, La Capitale“What
a monumental achievement! This book provides practical insights into next generation SOA for
practitioners and newbies. It is a must-have compendium for anyone in the field of SOA.”—Jean
Bernard Mathias, Tolmai“SOA makes the world go round! Even more so, with the recent
explosive growth of cloud computing and the billions of connected devices and apps. Next
Generation SOA gives excellent, practical guidance on envisioning, architecting, and designing
innovative service-oriented solutions in this new, always-online era.”—Gijs in ‘t Veld, CTO and
Cofounder, Motion10“This is the perfect book for anyone who wants to refresh or get a handle
on the foundations of SOA without delving into the deep technical details and implementation
specifics. By working from the principles, the book shows how the SOA concepts and goals have
matured, influenced, and grown with technologies such as master data, virtualization, and cloud.
The book points to other volumes in the series for the depth of detail and technicalities, allowing



you to get the broad picture view without any vendor coloration.”—Phil Wilkins, Enterprise
Integration Architect“Next Generation SOA elucidates the foundational principles of service-
orientation in a concise and insightful manner. The core concepts presented within its pages are
indispensable for gaining the insight and understanding to become a competent SOA
practitioner. This book will be an invaluable guide as I continue my journey along the service-
orientation path.”—Christian Garcia, Vice President, Conning“An excellent source for next
generation SOA architectural patterns and solution orchestration, reflecting the perceptual
mapping and processing of business patterns in alignment with the emerging technological
transformation holistically.”—Ahmed Aamer, Sky Computing Pvt. Ltd.“Whether you’re a business
decision maker or technologist, this book is a great read for those needing to grasp the
complexities of SOA and its evolution to today’s emerging architecture landscape with real
scenarios demonstrating the application of service-orientation.”—Neil Walker, Enterprise
Architect/SOA Specialist, Mindtree“A power-packed introduction for newbies and a great
reference for SOA practitioners. This book does it all and explains further in a concise manner
the relevance of the service-orientation design paradigm for next generation architectures.”—
Abhijit Karode, Head of Architecture (AST), iNautix Technologies India Pvt. Ltd. (a BNY Mellon
company)“This book is a clear, concise, and very concentrated resource for relevant vendor-
neutral service principles and technologies, for API and cloud, and definitely beyond. What I like
especially is that this is finally a book that incorporates the heritage of the SOA Manifesto to
complement the traditional theoretical approach that many books expose, with real-life
mechanisms to bring balance (choosing the right priorities) to the decision-making involved with
service architecture and service-orientation.”—Roger Stoffers, Senior Solution Architect, Hewlett
Packard“The SOA landscape is changing so fast. With cloud, mobile, and social media so
prevalent today, the conversation about SOA needs to go beyond the basic web service. In Next
Generation SOA, Erl and his team explore the new frontier and introduce the technologies we all
need to leverage to stay agile in this fast-paced IT world, which is really what SOA is all about!”—
Karen Patton, Manager Solution Architecture, Shaw Communications“This book gives a clear
overview of what makes SOA stand out now and in the future, while at the same time putting
focus on those details that matter. This makes it not only a perfect starting point for novice
people in our field, but also a great companion to the other books in the Prentice Hall Service
Technology Series from Thomas Erl for the more experienced SOA professionals.“Finally, its
relatively small size and price make it an ideal give-away present to those who may not be
directly involved in SOA projects but still are or should be interested in the subject at hand.”—
Marco Fränkel, Service-Oriented Architect, The Future Group“Get an overview of how the SOA
landscape has changed recently due to the advent of virtualization, cloud computing, big data,
and mobile computing. Without getting into the intricacies of implementation, it provides a quick
walk-through of concepts required for executives and IT professionals for their next SOA
initiative.”—Sanjay Singh, Certified SOA Architect, VP Engineering, ATMECS“Next Generation
SOA offers a fresh perspective on core SOA design and technology topics and affirms their



relevance for modern industry operating models. It is a must-read for any enterprise looking to
maximize existing or future investments in SOA technology.”—Nicholas Bowman, Independent
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apply any referenced technologies and techniques. If you are already familiar with the topics
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service-oriented computing where modern service technology innovation is building upon
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orientation, and service technologies will benefit from this book. It was conceived of as a brief
and gentle foray into these topic areas for those who only seek a high-level of understanding,
and also to act as a point of entry for the assortment of detailed technical reference text books
that are part of the Prentice Hall Service Technology Series from Thomas Erl.What This Book
Does Not CoverIn order to fulfill its purpose as a brief, high-level orientation this book does not
cover any topic in technical detail or provide any detailed guidance or best practices on how to
apply any referenced technologies and techniques. If you are already familiar with the topics
covered in the upcoming chapters, you may not need to read this book.How This Book Is
OrganizedThe remainder of this book is organized into the following chapters:Chapter 2: An
Overview of SOA & Service-OrientationThis chapter introduces the concept of services before
focusing on service-orientation, documenting its history, and associating it with SOA, service-
oriented computing, and the relevance of design patterns.Chapter 3: A Look at How Services
are Defined and ComposedThis chapter steps readers through a process that demonstrates
how service-orientation is applied to shape different types of services as part of service-oriented
solutions.Chapter 4: An Exploration of Service-Orientation with the SOA ManifestoThis chapter
explores the service-orientation paradigm through the priorities and guiding principles of the
SOA Manifesto. It elaborates on individual statements and associates them with aspects of SOA
and service-orientation. Content in this chapter is based on the Annotated SOA Manifesto,
which was specifically authored for this book in the days following the release of the SOA
Manifesto.Chapter 5: An Overview of Service TechnologyThis chapter briefly introduces a
diverse range of traditional and modern technologies relevant to services and service-based
architectures.Chapter 6: A Look at Service-Driven Industry ModelsThis chapter provides a
series of brief examples of how next generation SOA practices and technologies can be used
collectively and collaboratively.Chapter 7: A Case StudyThis chapter concludes the book with a
detailed case study that demonstrates the use of several of the practices, models, and service
technologies previously described.Appendix A: Additional Reading for Applying Service-
OrientationThis appendix provides supplemental reading resources for service-orientation
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OrientationThis appendix provides supplemental reading resources for service-orientation
pillars, organizational maturity levels, and SOA governance controls. This content is comprised
of excerpts from the SOA Governance: Governing Shared Services On-Premise and in the
Cloud series title.Appendix C: Additional Reading for Cloud ComputingThis appendix provides
supplemental reading resources for cloud computing benefits, risks, and challenges. This
content is comprised of excerpts from the Cloud Computing: Concepts, Technology &
Architecture series title.Additional InformationThese sections provide supplementary information
and resources for the Prentice Hall Service Technology Series from Thomas Erl.Updates,
Errata, and Resources ()Information about other series titles and various supporting resources
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or connect to its social media channels to stay updated on content changes and
corrections.Service Technology Specifications ()This site provides a central portal to the original
specification documents created and maintained by primary industry standards
organizations.The Service Technology Magazine ()The Service Technology Magazine is an
online publication provided by Arcitura Education Inc. and Prentice Hall and is officially
associated with the Prentice Hall Service Technology Series from Thomas Erl. The Service
Technology Magazine is dedicated to publishing specialized articles, case studies, and papers
by industry experts and professionals.Service-Orientation ()This site presents papers, book
excerpts, and content dedicated to describing and defining the service-orientation paradigm,
associated principles, and the service-oriented technology architectural model. Online access to
the service-orientation principle profiles published in Appendix A is also available through this
site.What Is REST? ()This reference site provides a concise overview of REST architecture and
the official constraints that are referenced throughout this book.What Is Cloud? ()This reference
site is dedicated to fundamental cloud computing topics.SOA and Cloud Computing Design
Patterns (, )These two reference sites contain summarized pattern profiles from the SOA Design
Patterns and Cloud Computing Design Patterns series titles.SOA Certified Professional
(SOACP) ()The official site for the SOA Certified Professional (SOACP) curriculum dedicated to
specialized areas of service-oriented architecture and service-orientation, including analysis,
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Professional (CCP) ()The official site for the Cloud Certified Professional (CCP) curriculum
dedicated to specialized areas of cloud computing, including technology, architecture,
governance, security, capacity, virtualization, and storage.Big Data Science Certified
Professional (BDSCP) ()The official site for the Big Data Science Certified Professional
(BDSCP) curriculum dedicated to specialized areas of data science, analytics, data analysis,
machine learning, and Big Data solution engineering.Notification ServiceTo be automatically
notified of new book releases in this series, new supplementary content for this title, or key
changes to the aforementioned resource sites, use the notification form at or send a blank e-mail
to notify@arcitura.com.Chapter 2. An Overview of SOA & Service-OrientationServices and
Service-OrientationService-Orientation, Yesterday and TodayApplying Service-OrientationThe
Seven Goals of Applying Service-OrientationPlanning For and Governing SOAThis chapter
briefly chronicles the evolution of service-oriented architecture and the service-orientation
design paradigm it is based upon, and highlights their key aspects.Services and Service-
OrientationWe have all experienced bad service at some point in our lives, whether in the form of
soup that came to the table cold, surly flight attendants who made your trip home unpleasant, or
customer service representatives who were indifferent to your situation. Thankfully, service
experiences can also be pleasant, such as a salesperson that follows through on promises
made during an initial sales pitch. People interact with one another to achieve a specific
outcome on the basis of an implied contract. As a result, a service with an implied contract is



provided with the intention of receiving an expected outcome from the provider of the service,
through one or more interactions with the service recipient or consumer.To effectively deliver a
service in a manner that meets the terms of a contract, there needs to be an understanding of
the actual environment and factors that will be encountered when the service is carried out.
Within an organization, this means that there must be an understanding of the business context.
Sometimes, those in a position of authority within an IT department are out of touch with the
hands-on challenges and limitations of the business environment for which automated solutions
need to be built or evolved. Service-orientation not only enables us to address this disconnect, it
demands that we do so through the process by which services are defined.Specifically, service-
orientation conceptualizes a service as a collection of capabilities associated with a parent
purpose or functional context (Figure 2.1). The application of service-orientation to the design
and development of a set of capabilities shapes the corresponding solution logic into a software
program that becomes a prime IT asset, designed to support a specific set of strategic
goals.Figure 2.1 The chorded circle symbol is used to represent a service, primarily from a
contract perspective. Each service is assigned its own distinct functional context and is
comprised of a set of capabilities related to this scope or context.Service-Orientation, Yesterday
and TodayThe roots of service-orientation can be traced back to the early days of modern
computing. The 1940s welcomed the invention of the programmable computer, while the 1950s
introduced the transistor, the integrated circuit, and Fortran, the first high-level programming
language. Fortran’s limitations gave rise to the algorithmic language ALGOL, which in turn led to
Simula, one of the first object-oriented languages invented.As an early non-procedural, object-
oriented language of the 1970s, Smalltalk expanded on Simula by introducing the concept of
messages between objects, where programmatic logic became an act of communication
between sender and receiver. Smalltalk further established terms and concepts that were key to
object-orientation and, subsequently, service-orientation. These included objects, classes,
instances, methods, and messages.ALGOL also produced another branch of algorithmic
languages that included the C language, which transformed into C++ by adopting an object-
oriented approach. C++ and Smalltalk sparked a major shift in software development that
allowed for extensibility and the merging of data and programs. The object-orientation paradigm
subsequently became a crucial driving force behind the emergence of service-orientation
(Figure 2.2).Figure 2.2 Service-orientation is an evolutionary design paradigm that is primarily
derived from established design practices and technology platforms.Like object-orientation,
service-orientation allows for the repurposing of logic by different consumer programs in both
anticipated and unforeseen contexts. The rudimentary outlines of service-oriented computing
took shape through the inclusion of practices such as encapsulation, polymorphism, object
inheritance, message passing, abstraction, and decoupling.The 1990s gave rise to Java, an
object-oriented, architecture-neutral, portable, and multithreaded language whose development
was funded by Sun Microsystems. Java was freely distributed for public use, especially at
universities, and soon became a common programming language. Despite the success of Java



and competing technologies, such as Microsoft’s .NET framework, there were still limitations in
the execution of business logic in systems that had been dynamically bound to legacy
environments. This led to the development of Web services, which in turn introduced industry
standard markup languages that could be used to produce technical interfaces to abstract
proprietary and legacy logic.Endowed with significant flexibility, Web services can accept
messages containing content that does not require processing or understanding. Function can
be provided independently of the means used to invoke the Web service or the location of the
service consumer and service. Distributed objects and the Web had become widely received at
the turn of the millennium, as the interactivity of the Web begot secure transactions, groupware,
database servers, transaction processing servers, and firewalls.New methodologies emerged as
more programming languages were developed, the foremost of which was a software
engineering approach called object-oriented analysis and design (OOAD) that models a system
as a group of interacting objects. Each object is characterized by its class, state, and behavior.
Notations such as the Unified Modeling Language (UML) were developed to represent these
objects.OOAD was comprised of object-oriented analysis (OOA) and object-oriented design
(OOD). OOA applies object-modeling techniques to assess the functional requirements of a
system and is performed on a given task to develop a conceptual model that can be used to
complete the task. OOD elaborates on how the system acts. During the OOD phase, a
developer applies implementation constraints to the conceptual model produced in OOA. These
constraints are limitations that are technical or functional in nature, such as those relating to
transaction throughput, response time, and runtime platforms, as well as any that are inherent in
the programming language.NoteFor a side-by-side comparison of service-orientation and object-
orientation concepts and principles, see Chapter 14 of the SOA Principles of Service Design
series title.Infrastructure evolved alongside the aforementioned developments. The 1980s was
the decade of local area networks, the 1990s brought wide area networks, and the 2000s
produced workflows and cloud computing. With the transition from components to services, a
new era of connectivity and computing power had begun.Gartner analyst Yefim V. Natis first
coined the term SOA in 1996, defining it as “a software architecture that starts with an interface
definition and builds the entire application topology as a topology of interfaces, interface
implementations, and interface calls.” It would take several more years before SOA would
receive broad acceptance as a distinct architectural model in the early 2000s, when enterprises
began to widely adopt Web service technologies.It was the concurrent emergence of Web
services and the use of the term “SOA” for the branding of a new generation of vendor
technologies that associated these two IT trends closely together. For many organizations, the
adoption of Web services was labeled as an SOA project. While this association helped put SOA
in the spotlight, it also generated a great deal of confusion around what truly constituted a
service-oriented architecture.It took several years for SOA to be formalized by service-
orientation, a design paradigm comprised of a set of principles that are associated with the
achievement of the goals and benefits of service-oriented computing (as explained separately in



the upcoming section). It took several more years before there was significant public awareness
of service-orientation. In the meantime, a number of SOA projects failed simply because there
was an expectation of achieving significant strategic benefits by the mere adoption of Web
service technology.Only after organizations realized that a completely new approach to the
design of software programs needed to be applied was there an understanding of how SOA
needs to be built, along with what it takes for an organization to make this type of investment and
commitment. This helped to further clarify that Web services represented just one
implementation option for building services as part of a service-oriented solution. Regardless of
the implementation technology chosen, it is the usage of service-orientation principles that
matters, as it is the responsibility of these principles to shape solution logic in support of
realizing strategic goals.Applying Service-OrientationLet’s now take a closer look at what
service-orientation actually is. We’ll begin with an overview of its principles and proceed to
review the primary success factors that need to be achieved for its adoption. This leads us to a
brief discussion of service-oriented architecture models and their primary characteristics.The
Eight Principles of Service-OrientationThe service-orientation design paradigm is comprised of
eight design principles. Each principle shapes solution logic in a distinct manner to ensure that
specific design characteristics are consistently realized. When the principles are collectively
applied to a meaningful extent, the automation logic is molded into software programs (services)
that can be composed into solutions that can legitimately be referred to as “service-oriented.”
Every service delivered via the application of service-orientation principles supports the
realization of the strategic goals of service-oriented computing (as explained in the upcoming
Goals of Applying Service-Orientation section).Here are the eight service-orientation design
principles:• Standardized Service Contract – “Services within the same service inventory are in
compliance with the same contract design standards.”• Service Loose Coupling – “Service
contracts impose low consumer coupling requirements and are themselves decoupled from
their surrounding environment.”• Service Abstraction – “Service contracts only contain essential
information and information about services is limited to what is published in service contracts.”•
Service Reusability – “Services contain and express agnostic logic and can be positioned as
reusable enterprise resources.”• Service Autonomy – “Services exercise a high level of control
over their underlying runtime execution environment.”• Service Statelessness – “Services
minimize resource consumption by deferring the management of state information when
necessary.”• Service Discoverability – “Services are supplemented with communicative meta
data by which they can be effectively discovered and interpreted.”• Service Composability –
“Services are effective composition participants, regardless of the size and complexity of the
composition.”At the heart of service-oriented solutions composed of such services is the
inherent ability to accommodate change, whether it be change originating from the business
community (such as new competitors, regulations, or objectives) or the IT community (such as
new technology innovation or legacy technology limitations).Business demands and trends
create automation requirements that the IT community strives to fulfill. New method and



technology innovations produced by the IT community help inspire organizations to improve
their existing business and even experiment in new lines of business. This endless progress
cycle of change (Figure 2.3) is a natural part of an organization’s evolution. The application of
service-orientation principles helps to produce automation systems that can be adapted and
augmented in response to both planned and unforeseen cycles of change.Figure 2.3 The
progress cycle that continually transpires between business and IT communities can result in
constant change.The Four Characteristics of SOAIn order to deliver services that have been
designed according to service-orientation principles, we need a distinct technology architecture
capable of accommodating the unique behavior and requirements that enable services to
realize the goals of service-oriented computing. This is service-oriented architecture.There are
four base characteristics of SOA:• Business-Driven – The technology architecture is aligned with
the current business architecture. This context is then constantly maintained so that the
technology architecture evolves in tandem with the business over time. Much of what is covered
in Chapter 3 demonstrates how the application of service-orientation groups business logic into
multi-purpose units that can be repurposed to support changing business processes, thereby
staying in alignment with how the business itself may need to change.• Vendor-Independent –
The architectural model is not based solely on a proprietary vendor platform, allowing different
vendor technologies to be combined or replaced over time in order to maximize fulfillment of
business requirements on an ongoing basis.• Enterprise-Centric – The scope of the architecture
represents a meaningful segment of the enterprise, enabling the reuse and composition of
services and service-oriented solutions to span traditional application silos.• Composition-
Centric – The architecture inherently supports the mechanics of repeated service aggregation,
allowing it to accommodate constant change via the agile assembly of service
compositions.These are the primary characteristics that qualify a technology architecture as
being service-oriented and can further be viewed as criteria for a technology architecture to host
services in support of the goals of service-oriented computing.The Four Common Types of
SOAIt is worth noting that service-oriented technology architecture can exist at different scopes
or levels of implementation, with some levels encompassing others. These implementation
levels are referred to as SOA types.Here are four common types of SOA:• Service Architecture –
the architecture of a single service• Service Composition Architecture – the architecture of a set
of services assembled into a service composition• Service Inventory Architecture – the
architecture that supports a collection of related services that are independently standardized
and governed• Service-Oriented Enterprise Architecture – the architecture of the enterprise
itself, to whatever extent it is service-orientedAs shown in Figure 2.4, subsequent SOA types will
typically encompass preceding types with smaller scopes.Figure 2.4 The layered SOA model
establishes the four common SOA types: service architecture, service composition architecture,
service inventory architecture, and service-oriented enterprise architecture.Note also the
introduction of the terms “service composition” and “service inventory” in the preceding SOA
type descriptions. Both of these terms refer to key concepts of service-orientation. A service



composition is an aggregate of services that generally comprises a distributed solution or
application. A service inventory is a standardized pool of services from which multiple service
compositions can be repeatedly assembled (Figure 2.5).Figure 2.5 A service (top) is delivered
into a service inventory (right) from which service compositions (bottom) are drawn.Figure 2.5
illustrates the basic dynamic of service-oriented architecture. Its repeatable execution is enabled
by the application of service-orientation principles that shape individual services and
standardize them across the service inventory. The fact that services are designed to be
repeatedly composed and recomposed into new and different solutions makes service-oriented
architecture inherently capable of supporting the cycle of change that can transpire in IT
enterprises (Figure 2.6).Figure 2.6 When successfully realized, service-orientation and service-
oriented architecture fully support and even enable accommodation of the cycle of change as a
natural characteristic of a service-oriented enterprise.SOA Design PatternsA design pattern is a
proven solution to a common design problem. It is a formal means of capturing and
standardizing the documentation of successful design techniques and features of common
technologies and environments. One of the key innovations that elevated service-orientation and
SOA into a new generation of design and enablement was the documentation of an extensive
catalog of SOA design patterns, as part of this book series.NoteMore information regarding
service-orientation principles can be found in Appendix A, which contains a summarized profile
for each principle. The principles are individually documented in great detail in the series title
SOA Principles of Service Design. Appendix A further provides details about the characteristics
of SOA, as well as the SOA design patterns referenced in Chapter 3. These three topic areas are
documented in the SOA Design Patterns series title. Summarized profiles of SOA design
patterns are also available at .The Seven Goals of Applying Service-OrientationService-
orientation principles, SOA characteristics, and SOA design patterns were created in support of
maximizing the potential of achieving the following specific goals of service-oriented
computing:• Increased Intrinsic Interoperability – Services within a given boundary are designed
to be naturally compatible so that they can be effectively assembled and reconfigured in
response to changing business requirements.• Increased Federation – Services establish a
uniform contract layer that hides underlying disparity, allowing them to be individually governed.•
Increased Vendor Diversification Options – A service-oriented environment is based on a
vendor-neutral architectural model, allowing the organization to evolve the architecture in
tandem with the business without being limited to proprietary vendor platform characteristics.•
Increased Business and Technology Domain Alignment – Some services are designed with a
business-centric functional context, allowing them to evolve in alignment with the business, even
as the business changes.• Increased Return on Investment (ROI) – Services are delivered and
viewed as IT assets that are expected to provide repeated value that surpasses the cost of
delivery and ownership.• Increased Organizational Agility – New and changing business
requirements can be fulfilled more rapidly by establishing an environment in which solutions can
be assembled or augmented with reduced effort by leveraging the reusability and native



interoperability of existing services.• Reduced IT Burden – The enterprise as a whole is
streamlined as a result of the previously described goals and benefits, allowing IT itself to better
support the organization by providing more value with less cost and less overall burden.Chapter
2. An Overview of SOA & Service-OrientationServices and Service-OrientationService-
Orientation, Yesterday and TodayApplying Service-OrientationThe Seven Goals of Applying
Service-OrientationPlanning For and Governing SOAThis chapter briefly chronicles the evolution
of service-oriented architecture and the service-orientation design paradigm it is based upon,
and highlights their key aspects.Services and Service-OrientationWe have all experienced bad
service at some point in our lives, whether in the form of soup that came to the table cold, surly
flight attendants who made your trip home unpleasant, or customer service representatives who
were indifferent to your situation. Thankfully, service experiences can also be pleasant, such as
a salesperson that follows through on promises made during an initial sales pitch. People
interact with one another to achieve a specific outcome on the basis of an implied contract. As a
result, a service with an implied contract is provided with the intention of receiving an expected
outcome from the provider of the service, through one or more interactions with the service
recipient or consumer.To effectively deliver a service in a manner that meets the terms of a
contract, there needs to be an understanding of the actual environment and factors that will be
encountered when the service is carried out. Within an organization, this means that there must
be an understanding of the business context. Sometimes, those in a position of authority within
an IT department are out of touch with the hands-on challenges and limitations of the business
environment for which automated solutions need to be built or evolved. Service-orientation not
only enables us to address this disconnect, it demands that we do so through the process by
which services are defined.Specifically, service-orientation conceptualizes a service as a
collection of capabilities associated with a parent purpose or functional context (Figure 2.1). The
application of service-orientation to the design and development of a set of capabilities shapes
the corresponding solution logic into a software program that becomes a prime IT asset,
designed to support a specific set of strategic goals.Figure 2.1 The chorded circle symbol is
used to represent a service, primarily from a contract perspective. Each service is assigned its
own distinct functional context and is comprised of a set of capabilities related to this scope or
context.Service-Orientation, Yesterday and TodayThe roots of service-orientation can be traced
back to the early days of modern computing. The 1940s welcomed the invention of the
programmable computer, while the 1950s introduced the transistor, the integrated circuit, and
Fortran, the first high-level programming language. Fortran’s limitations gave rise to the
algorithmic language ALGOL, which in turn led to Simula, one of the first object-oriented
languages invented.As an early non-procedural, object-oriented language of the 1970s,
Smalltalk expanded on Simula by introducing the concept of messages between objects, where
programmatic logic became an act of communication between sender and receiver. Smalltalk
further established terms and concepts that were key to object-orientation and, subsequently,
service-orientation. These included objects, classes, instances, methods, and



messages.ALGOL also produced another branch of algorithmic languages that included the C
language, which transformed into C++ by adopting an object-oriented approach. C++ and
Smalltalk sparked a major shift in software development that allowed for extensibility and the
merging of data and programs. The object-orientation paradigm subsequently became a crucial
driving force behind the emergence of service-orientation (Figure 2.2).Figure 2.2 Service-
orientation is an evolutionary design paradigm that is primarily derived from established design
practices and technology platforms.Like object-orientation, service-orientation allows for the
repurposing of logic by different consumer programs in both anticipated and unforeseen
contexts. The rudimentary outlines of service-oriented computing took shape through the
inclusion of practices such as encapsulation, polymorphism, object inheritance, message
passing, abstraction, and decoupling.The 1990s gave rise to Java, an object-oriented,
architecture-neutral, portable, and multithreaded language whose development was funded by
Sun Microsystems. Java was freely distributed for public use, especially at universities, and soon
became a common programming language. Despite the success of Java and competing
technologies, such as Microsoft’s .NET framework, there were still limitations in the execution of
business logic in systems that had been dynamically bound to legacy environments. This led to
the development of Web services, which in turn introduced industry standard markup languages
that could be used to produce technical interfaces to abstract proprietary and legacy
logic.Endowed with significant flexibility, Web services can accept messages containing content
that does not require processing or understanding. Function can be provided independently of
the means used to invoke the Web service or the location of the service consumer and service.
Distributed objects and the Web had become widely received at the turn of the millennium, as
the interactivity of the Web begot secure transactions, groupware, database servers, transaction
processing servers, and firewalls.New methodologies emerged as more programming
languages were developed, the foremost of which was a software engineering approach called
object-oriented analysis and design (OOAD) that models a system as a group of interacting
objects. Each object is characterized by its class, state, and behavior. Notations such as the
Unified Modeling Language (UML) were developed to represent these objects.OOAD was
comprised of object-oriented analysis (OOA) and object-oriented design (OOD). OOA applies
object-modeling techniques to assess the functional requirements of a system and is performed
on a given task to develop a conceptual model that can be used to complete the task. OOD
elaborates on how the system acts. During the OOD phase, a developer applies implementation
constraints to the conceptual model produced in OOA. These constraints are limitations that are
technical or functional in nature, such as those relating to transaction throughput, response time,
and runtime platforms, as well as any that are inherent in the programming language.NoteFor a
side-by-side comparison of service-orientation and object-orientation concepts and principles,
see Chapter 14 of the SOA Principles of Service Design series title.NoteFor a side-by-side
comparison of service-orientation and object-orientation concepts and principles, see Chapter
14 of the SOA Principles of Service Design series title.Infrastructure evolved alongside the



aforementioned developments. The 1980s was the decade of local area networks, the 1990s
brought wide area networks, and the 2000s produced workflows and cloud computing. With the
transition from components to services, a new era of connectivity and computing power had
begun.Gartner analyst Yefim V. Natis first coined the term SOA in 1996, defining it as “a software
architecture that starts with an interface definition and builds the entire application topology as a
topology of interfaces, interface implementations, and interface calls.” It would take several more
years before SOA would receive broad acceptance as a distinct architectural model in the early
2000s, when enterprises began to widely adopt Web service technologies.It was the concurrent
emergence of Web services and the use of the term “SOA” for the branding of a new generation
of vendor technologies that associated these two IT trends closely together. For many
organizations, the adoption of Web services was labeled as an SOA project. While this
association helped put SOA in the spotlight, it also generated a great deal of confusion around
what truly constituted a service-oriented architecture.It took several years for SOA to be
formalized by service-orientation, a design paradigm comprised of a set of principles that are
associated with the achievement of the goals and benefits of service-oriented computing (as
explained separately in the upcoming section). It took several more years before there was
significant public awareness of service-orientation. In the meantime, a number of SOA projects
failed simply because there was an expectation of achieving significant strategic benefits by the
mere adoption of Web service technology.Only after organizations realized that a completely
new approach to the design of software programs needed to be applied was there an
understanding of how SOA needs to be built, along with what it takes for an organization to
make this type of investment and commitment. This helped to further clarify that Web services
represented just one implementation option for building services as part of a service-oriented
solution. Regardless of the implementation technology chosen, it is the usage of service-
orientation principles that matters, as it is the responsibility of these principles to shape solution
logic in support of realizing strategic goals.Applying Service-OrientationLet’s now take a closer
look at what service-orientation actually is. We’ll begin with an overview of its principles and
proceed to review the primary success factors that need to be achieved for its adoption. This
leads us to a brief discussion of service-oriented architecture models and their primary
characteristics.The Eight Principles of Service-OrientationThe service-orientation design
paradigm is comprised of eight design principles. Each principle shapes solution logic in a
distinct manner to ensure that specific design characteristics are consistently realized. When the
principles are collectively applied to a meaningful extent, the automation logic is molded into
software programs (services) that can be composed into solutions that can legitimately be
referred to as “service-oriented.” Every service delivered via the application of service-
orientation principles supports the realization of the strategic goals of service-oriented
computing (as explained in the upcoming Goals of Applying Service-Orientation section).Here
are the eight service-orientation design principles:• Standardized Service Contract – “Services
within the same service inventory are in compliance with the same contract design standards.”•



Service Loose Coupling – “Service contracts impose low consumer coupling requirements and
are themselves decoupled from their surrounding environment.”• Service Abstraction – “Service
contracts only contain essential information and information about services is limited to what is
published in service contracts.”• Service Reusability – “Services contain and express agnostic
logic and can be positioned as reusable enterprise resources.”• Service Autonomy – “Services
exercise a high level of control over their underlying runtime execution environment.”• Service
Statelessness – “Services minimize resource consumption by deferring the management of
state information when necessary.”• Service Discoverability – “Services are supplemented with
communicative meta data by which they can be effectively discovered and interpreted.”• Service
Composability – “Services are effective composition participants, regardless of the size and
complexity of the composition.”At the heart of service-oriented solutions composed of such
services is the inherent ability to accommodate change, whether it be change originating from
the business community (such as new competitors, regulations, or objectives) or the IT
community (such as new technology innovation or legacy technology limitations).Business
demands and trends create automation requirements that the IT community strives to fulfill. New
method and technology innovations produced by the IT community help inspire organizations to
improve their existing business and even experiment in new lines of business. This endless
progress cycle of change (Figure 2.3) is a natural part of an organization’s evolution. The
application of service-orientation principles helps to produce automation systems that can be
adapted and augmented in response to both planned and unforeseen cycles of change.Figure
2.3 The progress cycle that continually transpires between business and IT communities can
result in constant change.The Four Characteristics of SOAIn order to deliver services that have
been designed according to service-orientation principles, we need a distinct technology
architecture capable of accommodating the unique behavior and requirements that enable
services to realize the goals of service-oriented computing. This is service-oriented
architecture.There are four base characteristics of SOA:• Business-Driven – The technology
architecture is aligned with the current business architecture. This context is then constantly
maintained so that the technology architecture evolves in tandem with the business over time.
Much of what is covered in Chapter 3 demonstrates how the application of service-orientation
groups business logic into multi-purpose units that can be repurposed to support changing
business processes, thereby staying in alignment with how the business itself may need to
change.• Vendor-Independent – The architectural model is not based solely on a proprietary
vendor platform, allowing different vendor technologies to be combined or replaced over time in
order to maximize fulfillment of business requirements on an ongoing basis.• Enterprise-Centric
– The scope of the architecture represents a meaningful segment of the enterprise, enabling the
reuse and composition of services and service-oriented solutions to span traditional application
silos.• Composition-Centric – The architecture inherently supports the mechanics of repeated
service aggregation, allowing it to accommodate constant change via the agile assembly of
service compositions.These are the primary characteristics that qualify a technology



architecture as being service-oriented and can further be viewed as criteria for a technology
architecture to host services in support of the goals of service-oriented computing.The Four
Common Types of SOAIt is worth noting that service-oriented technology architecture can exist
at different scopes or levels of implementation, with some levels encompassing others. These
implementation levels are referred to as SOA types.Here are four common types of SOA:•
Service Architecture – the architecture of a single service• Service Composition Architecture –
the architecture of a set of services assembled into a service composition• Service Inventory
Architecture – the architecture that supports a collection of related services that are
independently standardized and governed• Service-Oriented Enterprise Architecture – the
architecture of the enterprise itself, to whatever extent it is service-orientedAs shown in Figure
2.4, subsequent SOA types will typically encompass preceding types with smaller
scopes.Figure 2.4 The layered SOA model establishes the four common SOA types: service
architecture, service composition architecture, service inventory architecture, and service-
oriented enterprise architecture.Note also the introduction of the terms “service composition”
and “service inventory” in the preceding SOA type descriptions. Both of these terms refer to key
concepts of service-orientation. A service composition is an aggregate of services that generally
comprises a distributed solution or application. A service inventory is a standardized pool of
services from which multiple service compositions can be repeatedly assembled (Figure
2.5).Figure 2.5 A service (top) is delivered into a service inventory (right) from which service
compositions (bottom) are drawn.Figure 2.5 illustrates the basic dynamic of service-oriented
architecture. Its repeatable execution is enabled by the application of service-orientation
principles that shape individual services and standardize them across the service inventory. The
fact that services are designed to be repeatedly composed and recomposed into new and
different solutions makes service-oriented architecture inherently capable of supporting the
cycle of change that can transpire in IT enterprises (Figure 2.6).Figure 2.6 When successfully
realized, service-orientation and service-oriented architecture fully support and even enable
accommodation of the cycle of change as a natural characteristic of a service-oriented
enterprise.SOA Design PatternsA design pattern is a proven solution to a common design
problem. It is a formal means of capturing and standardizing the documentation of successful
design techniques and features of common technologies and environments. One of the key
innovations that elevated service-orientation and SOA into a new generation of design and
enablement was the documentation of an extensive catalog of SOA design patterns, as part of
this book series.NoteMore information regarding service-orientation principles can be found in
Appendix A, which contains a summarized profile for each principle. The principles are
individually documented in great detail in the series title SOA Principles of Service Design.
Appendix A further provides details about the characteristics of SOA, as well as the SOA design
patterns referenced in Chapter 3. These three topic areas are documented in the SOA Design
Patterns series title. Summarized profiles of SOA design patterns are also available
at .NoteMore information regarding service-orientation principles can be found in Appendix A,



which contains a summarized profile for each principle. The principles are individually
documented in great detail in the series title SOA Principles of Service Design. Appendix A
further provides details about the characteristics of SOA, as well as the SOA design patterns
referenced in Chapter 3. These three topic areas are documented in the SOA Design Patterns
series title. Summarized profiles of SOA design patterns are also available at .The Seven Goals
of Applying Service-OrientationService-orientation principles, SOA characteristics, and SOA
design patterns were created in support of maximizing the potential of achieving the following
specific goals of service-oriented computing:• Increased Intrinsic Interoperability – Services
within a given boundary are designed to be naturally compatible so that they can be effectively
assembled and reconfigured in response to changing business requirements.• Increased
Federation – Services establish a uniform contract layer that hides underlying disparity, allowing
them to be individually governed.• Increased Vendor Diversification Options – A service-oriented
environment is based on a vendor-neutral architectural model, allowing the organization to
evolve the architecture in tandem with the business without being limited to proprietary vendor
platform characteristics.• Increased Business and Technology Domain Alignment – Some
services are designed with a business-centric functional context, allowing them to evolve in
alignment with the business, even as the business changes.• Increased Return on Investment
(ROI) – Services are delivered and viewed as IT assets that are expected to provide repeated
value that surpasses the cost of delivery and ownership.• Increased Organizational Agility – New
and changing business requirements can be fulfilled more rapidly by establishing an
environment in which solutions can be assembled or augmented with reduced effort by
leveraging the reusability and native interoperability of existing services.• Reduced IT Burden –
The enterprise as a whole is streamlined as a result of the previously described goals and
benefits, allowing IT itself to better support the organization by providing more value with less
cost and less overall burden.
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Clint Lewis, “For experienced SOA developers the book is a very good influence and will nudge
your thinking in a very .... I read this eBook in about 4 hours and found it really helped me
prepare for how to think about SOA in our organization's use of the same. As an Oracle stack
developer (SOA, BPM, ADF) I think I probably now understand more about how SOA *should*
be used and thought about than most developers and managers in our company. General,
contemporary, and expert information is exactly what you want before launching into the details
of SOA use within a large company, and this book provides that. For experienced SOA
developers the book is a very good influence and will nudge your thinking in a very useful
direction.I particularly liked the case study chapter as it illustrates not just the mechanics of SOA
implementation, but how the company culture has to change in order to maximize SOA success
inside the company. The only thing in the book I thought a bit overdone was the sometimes
repetitive, and nearly the same diagrams, but this is a minor quibble. In my opinion this book
should be read by the CTO, CIO, and everyone else that will be involved in the use of SOA within
a company. This is a $10, 4-5 hour read that could change a company's efficiency and
competitiveness dramatically if the principles are applied correctly. It's really a book about a
modern way of thinking about SOA.”

Hernán Quevedo, “Four Stars. It is a good book on SOA, it takes you right through the necessary
concepts and exemplifies well.”

frank, “Excelente. Muy buen material con ejercicios prácticos. Con su ayuda ya implementé un
proyecto exitoso.”

Jorge Villavicencio, “Four Stars. A high level view of SOA”

Mohamed Ebrahim Atia, “Great book better than previous version. Great book , this book better
than the previous versionAnd so simple , so powerful , I loved this book”

Ebook Library Reader, “Five Stars. Excellent book”

Marcus S., “Fresh Air for the SOA community. Die Bücher von Thomas Erl gelten als Standard in
der SOA-Welt und sind zum Teil echte Klassiker. Dieses Buch ist ein Update dieser Klassiker,
indem er die oft theoretischen Konzepte der alten SOA-Welt im Lichter der modernen Technik
sieht. Besonders gut hat mir gefallen, dass dieses Buch nicht bei der Technik aufhört, sondern
auch Geschäftsmodelle ("Service-Driven Industry Models) in die SOA Überlegungen mit
einbezieht. Hier wünschte ich mir noch eine Fortsetzung, die auf diese Ideen aufsetzt.”

ivancceto, “Practico y conciso. Este libro contiene de modo muy práctico y con ideas muy



precisas, estrategias para implementar servicios SOA, igualmente sugiere tecnologías de
implementación orientadas para web.”
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