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AbstractAbstractAbstractAbstract    

From its inception through 2002, the primary application for Web 
Services in the enterprise was to simplify point-to-point integration 
between systems, thereby reducing the cost of integration. This 
application of Web Services, however, only scratches the surface of the 
true potential of Web Services -- enabling companies to build agile 
business processes and IT systems that can respond to change through 
the use of loosely coupled, standards-based Service-oriented 
architectures. 

The business value of such architectures in terms of the business agility 
they provide is substantial, but as of early 2003, only a few early 
adopter enterprises have built such architectures, partly because few 
tools for building Service-oriented architectures are available on the 
market, and furthermore, there is little understanding of the best 
practices companies should follow to build such architectures. This 
report seeks to clarify the requirements for realizing the value of Web 
Services by providing a set of emerging best practices as well as an 
analysis of the tools that are currently available for building Service-
oriented architectures. 

 
Key Points:Key Points:Key Points:Key Points:    

 Market Overview Market Overview Market Overview Market Overview    
• Service-oriented architectures built upon open, standards-based Web 

Services  provide a strategic IT direction businesses need to meet their 
fundamental business goal: agility. 

 Facts & Figures Facts & Figures Facts & Figures Facts & Figures    
• By 2010, ZapThink expects 69% of the total enterprise software market to 

be Service-oriented. 

• The overall market for products and services that support Service orientation 
will be over $98 billion by 2010. 

 Ana Ana Ana Analysislysislysislysis    
• Reworking existing brittle, high-cost IT infrastructures into flexible, Service-

oriented architectures promises substantial long-term cost savings and 
revenue opportunities through increased business agility.  

 Future Trends Future Trends Future Trends Future Trends    
• Service orientation represents the latest distributed computing approach to 

affect IT – the fourth major shift since the mid-twentieth century. 

• ZapThink predicts that companies will begin to accept Service orientation in 
2003, and it will become the dominant distributed computing approach by 
2006. 
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Open standards-
based Service-
oriented 
architectures built 
with Web Services 
form a matched set of 
technical principles 
that can provide 
companies with the 
strategic IT direction 
they need to meet 
their fundamental 
business goals. 

 Decision Point 

I.I.I.I.    Report ScopeReport ScopeReport ScopeReport Scope    
Analyses of emerging markets present several challenges to the researcher: 
products are immature, customers are rare, and confusion is widespread. 
Perhaps the greatest challenge is balancing vision with execution: too much 
vision without practical detail becomes hype, while detail at the expense of a 
coordinating vision leads people to miss the forest for the trees. Such is the 
challenge with Web Services. This report seeks to balance long-sighted, strategic 
vision and short-term, tactical execution in the context of the Web Services 
marketplace.  

Partly in response to the tough economic climate, and partly in reaction to the 
dot-com boom and bust, today’s businesses tend to err on the side of 
conservative realities rather than unproven promises. Business and IT decision-
makers have become jaded regarding discussions of IT that attempt to paint a 
seemingly unrealistic big picture for the future, especially when those 
discussions lead to money being spent in the present. Today’s decision maker 
wants tactical solutions to current problems, in particular when there is money to 
be saved. Ironically, this cynical environment has given birth to Web Services. 

Web Services, however, are only the trees; there is still a forest that people are 
missing—the over-arching vision that gives Web Services strategic business 
value. That vision is Service orientation. Open, standards-based Service-oriented 
architectures built with Web Services form a matched set of technical principles 
that can provide companies with the strategic IT direction they need to meet 
their fundamental business goals. Without such a direction, companies risk 
losing track of the long-term decisions they must make to remain competitive—
the essence of the “forest for the trees” problem.  

Of all the goals that enterprises have today, the one business imperative that 
Service orientation addresses most directly is the need for business agility 
Business agility is more than simply being able to respond quickly to change; it 
also means the ability to leverage change for competitive advantage. For 
businesses to be agile, their technology must be agile as well. Service 
orientation, therefore, provides the guidelines for building an IT infrastructure 
that is agile enough to respond to the needs of the agile business – finally 
putting business in control of IT, rather than vice-versa. 

This report, balances the Service orientation vision with real-world execution 
advice that companies can implement today. It begins with a clear definition of 
Service-oriented architectures, and then details several best practices 
enterprises should follow to implement and maintain such architectures. The 
report will also discuss the tools available on the market for building these 
architectures, and the vendors who produce those tools.  

The report specifically does not cover the following topics, although they may be 
mentioned in the context of discussing Service-oriented architectures: 

 Web Services development tools or platforms. Because most software 
development tools now support Web Services to some extent, there 
does not exist a separate emerging market for such tools. Rather, this 
report identifies the critical tools that enable Service orientation beyond 
simple point-to-point Web Services enablement. 

 Service-Oriented Integration, EAI, or B2B Integration solutions (see 
ZapThink’s Service-Oriented Integration (SOI) Report [ZTR-WS103]). 

Today’s decision 
maker wants tactical 
solutions to current 
problems, in 
particular when there 
is money to be saved. 
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 Service-Oriented Process solutions, including choreography, business 
process automation, and workflow (see ZapThink’s upcoming Service-
Oriented Process Report [ZTR-WS108]). 

This report is intended for both the enterprise user as well as the IT vendor. 
Enterprise users should find the best practices and tools discussion applicable to 
their Web Services implementation and planning activities. Vendors should gain 
a clear picture of how enterprise needs will develop as Service orientation 
becomes prevalent in the enterprise.  

II.II.II.II.    Context for ServiceContext for ServiceContext for ServiceContext for Service----Oriented ArchitecturesOriented ArchitecturesOriented ArchitecturesOriented Architectures    
To place Service-oriented architectures into the proper context, it is important to 
pull together some important conceptual threads that cross today’s IT 
environment. The 
relevant threads 
include concepts as 
diverse as distributed 
computing, software 
development, 
enterprise 
architecture, and the 
movement toward 
open standards. Each 
of these threads 
contributes to the 
inevitable movement 
towards service-
oriented 
architectures. 

The movement 
toward standards-
based computing is 
the logical starting 
point, because of the 
role standards play in 
the world of business. 
As marketplaces 
evolve, there comes a 
time in their evolution 
where the benefits of 
cooperating in a 
standard manner 
outweigh the 
advantages of 
conducting business 
in a proprietary 
manner. While in 
many situations there 
are clear economic 
incentives for vendors 
to lock in customers 
with proprietary 
practices, as a 

As marketplaces 
evolve, there comes a 
time in their evolution 
where the benefits of 
cooperating in a 
standard manner 
outweigh the 
advantages of 
conducting business 
in a proprietary 
manner. 
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ZapThink is an IT market intelligence firm that provides trusted advice 
and critical insight into XML, Web Services, and Service Orientation. 
We provide our target audience of IT vendors, service providers and 
end-users a clear roadmap for standards-based, loosely coupled 
distributed computing – a vision of IT meeting the needs of the agile 
business. 
 
This document provides just a small glimpse of the intelligence 
ZapThink offers. To get the full picture, please visit our Web site at 
www.zapthink.com. You’ll find information about the range of our 
research on XML, Web Services, and SOAs and more of our market 
insight. You’ll also be able to sign up for our popular biweekly 
ZapFlash newsletter that can deliver our market-leading intelligence 
directly to your inbox. 
 
Also, Take Credit for reading ZapThink research! Visit 
www.zapthink.com/credit and enter the code SOABP. We’ll reward 
you with ZapCredits  that you can use to obtain free research, 
ZapGear, and more! If you purchased this document, Taking Credit for 
it entitles you to free updates. If this document was free, then we’ll 
notify you when updates are available if you Take Credit for it.  
 
We hope that this document and our Web site help you understand 
the XML, Web Services, and Service Orientation marketplace better. 
However, our research is only a part of the value we offer our 
customers. For personal advice, press support, and competitive 
intelligence, subscribe to our ZapAccess research subscription 
service. Become a ZapThought Leader – let ZapThink help you 
understand the market-changing impact of standards-based, loosely 
coupled distributed computing, and use that understanding for 
competitive advantage. 
 
For more information, please call us at +1-781-207-0203, or drop us 
an email at info@zapthink.com.  
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market evolves, competitors eventually offer sufficient selection and quality to 
afford end-users choice. At that point, competitors who cooperate on 
establishing standards can provide themselves with a competitive advantage 
over those vendors who continue to offer proprietary solutions, since customers 
no longer have to lock themselves in to a particular vendor. The shift to 
leveraging standards is typically quite rapid when this tipping point is reached, as 
market participants who do not participate are quickly left out in the cold. 

It is not sufficient, however, for vendors alone to get together to decide upon 
standards. A standard is just ink on paper or bits in a file until vendors and 
customers can agree on how to do business in a standard way. The point here is 
that it is the business, not the standard by itself, that is of critical importance: 
only when buyers and sellers actually use the standards to conduct day-to-day 
business can they realize the competitive advantages of the standards. 

The world of distributed computing is currently undergoing this transition from 
proprietary approaches to standards-based approaches. XML lies at the heart of 
this movement toward open standards, because of its ability to flexibly represent 
information that can be interchanged in a standard manner. Using XML as a 
foundation, Web Services provides a new approach to distributed computing that 
help to standardize system interfaces and encourage loosely-coupled 
communication among systems. Web Services, however, are the trees, but not 
the forest: by themselves, Web Services are little more than a standards-based 
way of integrating systems that would otherwise be similarly connected with 
proprietary interfaces. The real win for companies that leverage Web Services 
results from when they rethink their approach to distributed computing—taking a 
new approach known as Service orientation. 

 Service orientation is an evolutionary approach to distributed computing in 
which software functionality is made available as business-oriented Services on 
the network. ZapThink believes that Service orientation is the next logical step in 
the development of distributed computing technologies, following in the 
footsteps of previous distributed computing efforts. And while distributed 
computing is an essential part of IT, inextricably intertwined with how business is 
conducted today, it is also the backbone of the economy as a whole. Companies 
aren’t interested in investing in proprietary, centralized computing solutions any 
more. Any company that has systems that talk to other systems over a network 
has a vested interest in conducting business via standards-based distributed 
computing—in other words, a vested interest in Service orientation. 

Just as Web Services are an evolution of traditional distributed computing 
techniques, the practice of Service-oriented architecture is an evolution of the 
practice of enterprise architecture, which is an aggregation of all the individual IT 
systems within an organization, as explained in Section 0. The potential rewards 
for enterprises that understand this evolution and make the move to such 
architectures are enormous—finally, distributed computing technology promises 
to be flexible and nimble enough to respond to business needs and provide the 
business agility that companies have craved for so long, but which has always 
been out of reach. 

Web Services have moved beyond the hype stage and are now a reality for many 
enterprises. Throughout the past two years, ZapThink has seen evidence that 
companies have begun to take tentative steps towards implementing Web 
Services in ways that provide incremental improvements over existing 
technologies. Hundreds of companies of different sizes and industries have built 
Web Services pilot projects, proving that this most recent evolution of distributed 
computing technology can reduce integration and development costs 
substantially. Forward-looking enterprises are now looking to take the next step 

 Decision Point 
Any company that 
has systems that talk 
to other systems over 
a network has a 
vested interest in 
conducting business 
via standards-based 
distributed 
computing—in other 
words, a vested 
interest in Service 
orientation. 

The world of 
distributed computing 
is currently 
undergoing the 
transition from 
proprietary 
approaches to 
standards-based 
approaches. 
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and figure out how to leverage the power of Web Services strategically across the 
enterprise. 

This next step means moving beyond simple point-to-point applications of Web 
Services to a broad application of Web Service technologies both within the 
enterprise and increasingly among business partners. This transition requires 
more than a simple change in programming practices. This broad application of 
Web Services technologies requires an architectural change—a move to loosely 
coupled, standards-based Service-oriented architectures. This new architectural 
approach requires a different perspective on the role of IT in the organization, 
and a new kind of enterprise architect—the Service-oriented architect. The 
Service-oriented architect must understand the practice of Service-oriented 
architecture.  

2.1.2.1.2.1.2.1.    What is a ServiceWhat is a ServiceWhat is a ServiceWhat is a Service----Oriented Architecture?Oriented Architecture?Oriented Architecture?Oriented Architecture?    

Service-oriented architectures are an approach to designing distributed 
computing infrastructures that considers software resources as services 
available on a network. Producers of these services must be able to publish 
information about them in a service registry, where service consumers can then 
look up the services they need and retrieve the information about those services 
they need to bind to them. This “publish-find-bind” triangle forms the core of a 
Service-oriented architecture, as shown in Figure II.1 below: 

Figure Figure Figure Figure IIIIIIII....1111: The SOA Triangle: The SOA Triangle: The SOA Triangle: The SOA Triangle    

Service Producer

Service Registry

Service
Consumer

Publish

Bind

Find

    

Service-oriented architectures are nothing new; the Common Object Request 
Broker Architecture (CORBA) and the Distributed Component Object Model 
(DCOM) have long provided similar functionality. These existing approaches to 
service orientation, however, suffered from a few difficult problems. First, they 
were tightly coupled, which meant that both ends of each distributed computing 
link had to agree on the details of the API. A code change to a COM object, for 
example, required corresponding changes to the code that accessed that object. 
Secondly, such Service-oriented architectures were proprietary. Microsoft 
unabashedly controlled DCOM, and while CORBA was ostensibly a standards-
based effort, in practice, implementing a CORBA architecture typically 
necessitated the decision to work with a single vendor’s implementation of the 

Service-oriented 
architectures are an 
approach to 
designing distributed 
computing 
infrastructures that 
thinks of software 
resources as services 
available on a 
network. 
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specification, because each vendor’s interpretation of the standard varied 
enough to prevent seamless interoperability.  

Finally, CORBA and DCOM are fine-grained, remote procedure call (RPC) 
architectures. RPC architectures approach the problem of distributed computing 
by simulating a single computer environment—allowing code on the local 
computer to execute individual calls to the remote computer as though that 
remote computer was really part of the local one. The platform then masked the 
low-level communication details that provided the remote access. This view is 
fundamentally not a view of distributed computing assets, but rather of 
extending a single system. 

Early communication protocols, such as the Network File System for Unix and 
Microsoft’s Distributed Computing Environment, enabled low-level 
communication between computers at the network layer. These protocols, in 
turn, led to the development of wire protocols for distributed computing, most 
notably the Object Remote Procedure Call (ORPC) protocol for Microsoft’s DCOM 
and the OMG’s Internet Inter-ORB Protocol (IIOP) that underlies CORBA. 

RPC architectures like DCOM and CORBA enabled programs to be broken up into 
pieces, with different pieces running on different computers, allowing 
programmers to continue to work within an isolated computer mindset. Both 
DCOM and CORBA took basically the same approach: Write your programs so 
that the remote computer appears to be part of your own computer. If you need 
code that lives on someone else’s computer, you can make a simple request, 
and the hidden machinery of the distributed platform will marshal the remote 
code and ship it to you via the preferred wire protocol.  

Of course, the process of marshaling executable code and shipping it over the 
Internet opened up a Pandora’s box of security concerns, mostly because this 
marshaled code would go over a variety of TCP ports that firewalls were 
supposed to block. In addition, both of these technologies had other serious 
limitations. DCOM is a Microsoft-only architecture, and CORBA, although 
intended to provide cross-platform interoperability, is in reality too complex and 
semantically ambiguous to provide real interoperability without considerable 
manual integration work. Furthermore, the fine-granularity of the RPC approach 
to Service orientation added to the problems, because all method calls that 
attempt to access the remote system must make individual round trips, 
inefficiently making use of network resources. Such method calls also have 
serious problems crossing firewalls, typically relegating CORBA and DCOM to only 
internal enterprise applications. 

In spite of all of these issues, the concept of Service orientation continued to 
make sense, provided that the problems of proprietary approaches, tight 
coupling, and fine granularity could be solved. It is within this architectural 
context that Web Services were first imagined. Web Services offered the loose 
coupling, coarse granularity, and open standards support that presented 
challenges for adopters of CORBA and DCOM, leveraging the original Web 
Services standards—SOAP for communication, WSDL for self-description, and 
UDDI for publication and discovery. Web Services, therefore, were originally 
conceived in the context of Service-oriented architectures.  

Despite this early focus, many companies looked to Web Services simply as a 
way to standardize otherwise proprietary interfaces. While there is clearly a 
significant value proposition to be had by implementing SOAP as a way to access 
and integrate with disparate systems, companies that implemented this 
simplistic point-to-point vision for Web Services soon realized that their cost 
savings were entirely short-term. That is, in order to realize long-term benefit 
from Web Services, they would have to not just put Web Services interfaces on 

DCOM is a Microsoft-
only architecture, and 
CORBA, although 
intended to provide 
cross-platform 
interoperability, in 
reality is too complex 
and semantically 
ambiguous to provide 
real interoperability 
without considerable 
manual integration 
work. 
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top of proprietary APIs and messaging schemes, but rather look to a new 
computing architecture as a way of changing the economics of integrating 
systems. Of course, service-orientation is that key. 

Service-oriented architectures implemented with Web Services, however, are a 
significant improvement upon DCOM and CORBA’s weaknesses. What’s new 
about today’s Service-oriented architectures built with Web Services are that 
they are standards-based and can provide loosely-coupled connections between 
Web Service producers and consumers. The reliance upon universally accepted 
standards like XML and SOAP provides broad interoperability among different 
vendors’ solutions, and loose coupling separates the participants in distributed 
computing interactions so that modifying the interface of one participant in the 
exchange doesn’t break the other. The combination of these two core principles 
means that companies can implement Web Services without having any 
knowledge of the consumers of those Services, and vice-versa. The Service-
oriented architectures discussed in this article are the standards-based, loosely 
coupled kind, which we’ll refer to as SOAs.  

The Service-oriented architectures discussed in this report are specifically 
those that loosely couple Service providers and consumers, and are based 
upon open standards—in particular, the standards that underlie Web 
Services. This report will refer to these architectures as SOAs. 

The power and flexibility that SOAs can offer the enterprise are substantial. If an 
organization abstracts its IT infrastructure so that it presents its functionality in 
the form of coarse-grained Services that offer clear business value (as opposed 
to fine-grained Services that simply encapsulate the APIs of the underlying 
systems), then the consumers of those services (whether they are at the same 
company or one of that company’s business partners) can access those Services 
independent of the underlying technology that supports them. Furthermore, if 
Service consumers can dynamically discover and bind to available services while 
they are active, then the IT infrastructure behind those Services can offer 
extraordinary flexibility to the businesses that invoke them. 

Achieving these levels of power and flexibility, however, is a difficult task that 
requires a new approach to architecture: the practice of SOA. This distinction—
between the practice of architecture and the architectures that result—is subtle, 
but critical. This report discusses the practice of SOA, i.e., what are the best 
practices that Service-oriented architects and their organizations must follow to 
build SOAs. 

2.1.1. Evolution of Distributed Computing 

Before we can fully understand the business motivations for SOAs, it is important 
to understand the transition to Service orientation from the macroeconomic, 
“whole market” perspective. ZapThink believes that Service orientation is the 
fourth major distributed computing approach to affect IT since the mid-twentieth 
century, as shown in Table II.1: 

The distinction 
between the practice 
of architecture and 
the architectures that 
result is subtle, but 
critical. 

Service orientation is 
the fourth major  
distributed computing 
approach to affect IT 
since the mid-
twentieth century. 



 Service-Oriented Architecture Best Practices February 2003 

Copyright © 2003, ZapThink, LLC 10 

ZapThink, LLC  11 Willow Street, Suite 200 Waltham, MA 02453 info@zapthink.com  www.zapthink.com

Table Table Table Table IIIIIIII....1111: Distributed Computing Approaches: Distributed Computing Approaches: Distributed Computing Approaches: Distributed Computing Approaches    

ApproachApproachApproachApproach    TimeframeTimeframeTimeframeTimeframe 
Programming Programming Programming Programming 

ModelModelModelModel Business MotivationsBusiness MotivationsBusiness MotivationsBusiness Motivations 

Mainframe timesharing 1960s –1980s 

                   
Procedural 
(COBOL) Automated business 

Client/server 1980s-1990s 

                   
Database (SQL) 
and fat client 
(PowerBuilder, 
Visual Basic) 

                        
Computing power on 
the desktop 

n-Tier/Web 1990s-2000s 

                   
Object-oriented 
(Java, COM) 

                        
Internet/eBusiness 

Service orientation 2000s 

                    
Service-oriented 
(SOAP, WSDL, 
UDDI)  

                         
Business agility  

 Source: Copyright © 2003 ZapThink, LLC 

There are several important points to make about the approaches outlined in 
Table II.1. First, each approach does not replace the one that came before, but 
merely augments it. We still have mainframes and client/server applications 
today. Likewise, Service-oriented applications aren’t going to make Java 
obsolete. Instead, as technologies mature, it becomes economically practical to 
address a new level of business motivation. Client/server approaches only 
became a reality when businesses could afford PCs. The Internet’s rapid rise 
depended on the service provider infrastructure and the availability of TCP/IP on 
the desktop. And now, enterprises can have the agility necessary to let business 
needs drive the technology. In addition, it is important to point out that SOAP, 
WSDL and UDDI do not constitute a programming model per se, but are rather a 
level of abstraction above the underlying programming models. This abstraction 
layer is one of the most important characteristics of SOAs, as this report will 
discuss in Section 4.7. The most important conclusion to be drawn from the 
table, however, is that the status of Service orientation as a distributed 
computing approach is every bit as important as the others that came before—
but is still an evolutionary step in an ongoing process. And while Table II.1 does 
not have a fifth row, it goes without saying that computing will continue to evolve 
beyond Service orientation. 

2.2.2.2.2.2.2.2.    Business Motivations for SOAsBusiness Motivations for SOAsBusiness Motivations for SOAsBusiness Motivations for SOAs    

The difference between the practice of SOA and other approaches to enterprise 
architecture is in the business agility that SOA offers. Business agility is the 
ability of a company to respond quickly and efficiently to change, and to leverage 
change for competitive advantage. For the architect, building an architecture that 
provides business agility means creating an IT infrastructure that meets as-yet 
unknown business requirements—a situation that throws traditional IT planning 
and design out the window. 

To meet the needs of the agile enterprise, then, the practice of SOA has the 
following core principles: 

 The business drives the Services, and the Services drive the technologyThe business drives the Services, and the Services drive the technologyThe business drives the Services, and the Services drive the technologyThe business drives the Services, and the Services drive the technology 
– In essence, Services act as a layer of abstraction between the 
business and the technology. The Service-oriented architect must 
understand the dynamic relationships between the needs of the 
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business and the available Services on the one hand, as well as the 
technical underpinnings that offer the layer of abstraction required by 
the Services on the other. 

 Business agility is the fundamental business requirementBusiness agility is the fundamental business requirementBusiness agility is the fundamental business requirementBusiness agility is the fundamental business requirement – Instead of 
dealing with concrete requirements from business, SOA considers the 
next level of abstraction: the ability to respond to changing requirements 
is the new “meta-requirement.” The entire architecture—from the 
hardware on up—must reflect the business agility requirement, because 
any bottleneck in an SOA implementation can substantially reduce the 
flexibility of the entire IT environment, and hence the business as well.   

 A successful SOA is always in fluxA successful SOA is always in fluxA successful SOA is always in fluxA successful SOA is always in flux– To visualize how an SOA is supposed 
to work, it’s better to think of a living organism rather than the 
traditional “building a house” metaphor that gave software architecture 
its name. The everyday normal state of affairs is an IT environment that 
is undergoing constant change, and as a result, the work of the Service-
oriented architect is never done. House-building assumes a state of 
completion and the ability to craft a design that changes invariably over 
time, which is rarely the case in any business environment. 

For the architect used to building houses, tending to a living organism requires a 
new way of thinking. Fortunately, SOA makes economic sense, and thus there is 
adequate motivation for architects to learn this new perspective. 

2.2.1. The Economics of Business Agility 

The current transition to Service orientation is fundamentally different from the 
last major distributed computing transition: the one from client/server to n-tier 
architectures in 1996-97. That last build-out heralded the beginning of the dot-
com boom, where Internet-related investment coupled with Y2K expenditures 
created a kind of IT “perfect storm” so dramatic it led to a worldwide economic 
boom, and subsequent downturn. Today, of course, the economic environment 
for technology adoption has completely changed, and this return to the “new 
business normal” is accelerating the move to Service orientation. Rather than 
promoting massive build-out or extensive rip-and-replace, Service orientation 
embraces heterogeneity and obtaining greater value from existing legacy 
technology. Today’s distributed computing transition, while every bit as 
significant as the ones that came before, has an entirely different economic 
model. Instead of massive IT investment, today’s IT executive is concerned with 
thrift. 

The Web Services story to this point in time is all about thrift. By 2002, most 
companies using Web Services were applying these new technologies to reduce 
integration costs. Hundreds of enterprises have already learned that taking a 
Service-oriented integration approach could reduce the cost of an integration 
project dramatically – with reported cost reductions as high as 80%. 

Thrift, however, means more than simple cost savings. True thriftiness means 
making do with what you have—squeezing value out of every asset. One of the 
clear benefits of an SOA is that such architectures help companies get more 
value out of existing resources by wrapping legacy applications in Web Services 
interfaces and then making those Services available on the network. A second 
thrift benefit that SOAs provide is that they facilitate heterogeneous IT 
environments. Instead of “ripping and replacing” existing corporate IT systems by 
installing new systems and throwing the old ones out, SOAs enable users to build 
bridges between different systems and applications and leverage existing IT 
assets. 
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Reworking existing brittle, expensive IT infrastructures into flexible, Service-
oriented environments promises substantial cost savings, not just in terms of 
reduced integration expense and squeezing more value out of existing IT 
investments, but most dramatically in terms of business agility: the ability to 
respond quickly and efficiently to changes in the business environment, and to 
leverage those changes for competitive advantage. Change comes in many 
forms: changes in the marketplace, in technology, in the world at large. 
Companies that can make effective use of a changing environment are better 
able to compete and thrive in any business climate, but especially in tough 
economic times like those we have since the bursting of the dot-com bubble. 

Information technology is often the area most relevant to discussions of 
business agility, because achieving agility begins with removing the bottlenecks 
that impede it, and IT has traditionally been the source of most bottlenecks. In 
fact, companies are so used to the fact that IT decision-making and 
implementations impede their organization that technology and its limitations 
often drive business decisions. Service orientation, however, has the potential to 
change this equation, and enable business decisions to finally drive their 
technology decisions. On the other hand, building Service-oriented 
infrastructures is not easy. It requires investment and commitment on the part of 
enterprises. The long-term business benefits of Service orientation, however, can 
justify such investments. 

To understand Service orientation, it is important to grasp three related 
concepts: Service-oriented integration, Service-oriented architectures (SOA), and 
Service-oriented management, as illustrated in Figure II.2 below. Each of these 
three concepts plays a critical role in building agile technology infrastructures 
that provide business agility. For a complete discussion of SOI, see ZapThink’s 
Service-Oriented Integration Report (ZTR-WS103), and for a discussion of SOM, 
see ZapThink’s Service-Oriented Management Report (ZTR-WS106)  

Figure Figure Figure Figure IIIIIIII....2222: Service Orientat: Service Orientat: Service Orientat: Service Orientation Relationshipsion Relationshipsion Relationshipsion Relationships    
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Using a SOA for integration is known simply as Service-Oriented Integration (SOI). 
Rather than explicitly declaring how systems will interact through low-level 
protocols and object-oriented architectures, as was the case with previous EAI 
and B2Bi efforts, SOI provides an abstracted interface with which systems can 
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interact. Systems merely need to expose their capabilities as Services, and other 
systems that choose to interact with them can simply discover those services 
and bind to them either at runtime or design-time. The enterprise also needs to 
have a management infrastructure in place that can support the performance of 
the Services as they are being moved into production as well as once they are 
live. ZapThink calls the management infrastructure needed to support the 
ongoing functionality of a SOA Service-oriented Management (SOM). 

Companies must successfully rearchitect their IT infrastructures into SOAs in 
order to take advantage of SOI and remove the integration bottleneck, thereby 
connecting different systems in a flexible, cost-effective manner. Likewise, 
companies must implement SOM to enable loose coupling and coarse 
granularity, as well as enabling the integration framework required for SOI. The 
enterprise also must have a management infrastructure in place that can 
support the monitoring of Services performance as they are being moved into 
production as well as once they are available for public consumption. 

Furthermore, in order to encapsulate the underlying software components and 
systems with Web Services interfaces and then compose these fine-grained 
atomic Web Services into coarse-grained business Services, companies must 
have a set of management tools that can establish and maintain the connections 
between the software on the one hand and the Services on the other. By 
removing the integration bottleneck with SOI and enabling SOAs with SOM, 
therefore, such companies are able to achieve their desired business agility, as 
illustrated in Figure II.2 above. 

The rearchitecture needed to move to SOAs does not take place in a vacuum; 
companies must transition their systems from the existing architectures to SOAs 
in a manner that does not impede the ongoing necessary functionality of the 
technology. Furthermore, the act of rearchitecting is not sufficient enough by 
itself to guarantee that the resulting business Services will meet the needs of the 
business. To build SOAs that achieve business agility as well as the other goals of 
the business, companies must follow the best practices discussed in Section IV 
below. 

III.III.III.III.    Foundations of SOAFoundations of SOAFoundations of SOAFoundations of SOA    
There are several definitions for architecture in the context of software systems, 
but one that describes the concept quite succinctly comes from the Institute of 
Electrical and Electronics Engineers (IEEE). The relevant IEEE standard defines 
architecture as: 

The fundamental organization of a system embodied by its components, 
their relationships to each other and to the environment and the principles 
guiding its design and evolution. (IEEE P1471/D5.3) 

While the components referred to in the above definition generally refer to 
hardware and software, the architecture also includes their relationships to their 
environment—namely, the people that work with the technology and the 
organizational constructs that form the business. 

The term enterprise architecture consists of an aggregated architecture of all the 
individual IT systems within an organization. In this case, the enterprise 
architecture environment include not only the human element within the 
enterprise, but also the systems, people, and organizational constructs at other 
companies that have relationships with the enterprise, as well as the individual 
consumers who are that enterprise’s customers. Companies typically have 
relationships with customers, suppliers, and other organizations that have formal 
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AonixAonixAonixAonix 
BorlandBorlandBorlandBorland 
Interactive ObjectsInteractive ObjectsInteractive ObjectsInteractive Objects 
Popkin SoftwarePopkin SoftwarePopkin SoftwarePopkin Software 
Rational SoftwareRational SoftwareRational SoftwareRational Software 
Sun MicrosystemsSun MicrosystemsSun MicrosystemsSun Microsystems, 
SybaseSybaseSybaseSybase    
TelelogicTelelogicTelelogicTelelogic    
Visible SystemsVisible SystemsVisible SystemsVisible Systems 

 Vendor Focus 

or informal interactions with the company. For the purposes of this report, we will 
describe all those companies and individuals as the enterprise’s partners. 

SOA is a particular approach to enterprise architecture. While SOA does require a 
shift in perspective regarding the role of IT in an organization, it is nevertheless 
important to remember that SOA is an evolutionary change to the practice of 
enterprise architecture; many of the established approaches and principles of 
the existing practice of enterprise architecture apply to SOA, including the use of 
modeling, the 4+1 View Model of Architecture, the Zachman Framework, and 
other practical and proposed approaches. Furthermore, it is also important to 
point out that in many ways the formal practice of software architecture is still 
immature in many ways. Engineers still typically build software systems by hand, 
and comprehensive designs for such systems are often nonexistent or cobbled 
together in many of today’s enterprises. SOA, therefore, is not merely an 
evolution on a mature practice, but an important step in the maturation of the 
practice of software architecture. 

The inherent immaturity in the practice of enterprise architecture places a 
special burden on SOA, because there are no universally accepted best practices 
for enterprise architecture to rely upon. Instead, the foundations of SOA this 
report will call upon are generally recent developments in the software 
architecture literature. In particular, there are two increasingly popular 
movements in IT—one architectural, the other methodological—that each have 
something to offer the Service-oriented architect. The first is Model-Driven 
Architecture (MDA), championed by the Object Management Group (OMG), the 
same body that looks after CORBA.  

3.1.3.1.3.1.3.1.    SOA Foundation: ModelSOA Foundation: ModelSOA Foundation: ModelSOA Foundation: Model----Driven ArchitectureDriven ArchitectureDriven ArchitectureDriven Architecture    

The core concepts of MDA are models and metamodels. A model is a formal 
representation of a system, and a metamodel is a formal representation of a set 
of models—in essence, a model of models. For example, one of these MDA 
metamodels states that architects should begin with a formal model of the 
system being built, ideally in UML (the Unified Modeling Language, also 
shepherded by the OMG). However, that metamodel is only one example of many 
possible metamodels. 

 There are many software modeling products on the market that enable 
architects to apply the benefits of modeling, including tools from AonixAonixAonixAonix, BorlandBorlandBorlandBorland, 
Interactive ObjectsInteractive ObjectsInteractive ObjectsInteractive Objects, Popkin SoftwarePopkin SoftwarePopkin SoftwarePopkin Software, Rational SoftwareRational SoftwareRational SoftwareRational Software, Sun MicrosystemsSun MicrosystemsSun MicrosystemsSun Microsystems, 
Sybase, Telelogic, Sybase, Telelogic, Sybase, Telelogic, Sybase, Telelogic, and Visible Systems Visible Systems Visible Systems Visible Systems. Typically, these tools implement some 
subset of UML to allow architects to manipulate visual representations of the 
organization and behavior of the systems they are designing. When architects 
speak of models, therefore, they often refer to both the formal construct as well 
as the representation of that construct in the modeling tool. This distinction is 
important when trying to understand MDA, because while much of the theoretical 
work behind MDA deals with the formal construct, the intention is to be able to 
implement MDA within modeling tools that provide concrete representations of 
the theory. 

The MDA actually goes up one additional level of abstraction to the concept of a 
meta-metamodel, or a formal representation of metamodels that can be used to 
generate individual metamodels. This meta-metamodel is the MetaObject Facility 
(MOF). The MOF provides a standard way for building metamodels like the 
Common Warehouse Metamodel (CWM), a standard approach to data models, 
as well as models built with UML, typically of object-oriented systems. The MOF, 
therefore, can be used to build formal SOA metamodels—although nobody has 
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done so yet. Nevertheless, current MDA metamodels provide a wealth of 
architectural approaches that form a solid foundation for SOA. 

The MDA approach begins with a platform independent model that completely 
represents the functional requirements and use cases of the users of the 
system. From this platform independent model architects can derive whatever 
platform dependent models they need in order to specify the design of the 
system under construction. These platform dependent models can be extremely 
detailed and therefore be used to automatically generate the implementation 
code itself – the true benefit of MDA. 

The core strength of MDA is that architects can fully specify systems in their 
designs, and thus there is little leeway for misinterpretation when the systems 
are built. This level of detail seeks to resolve the biggest problem with software 
models, which is that they are of limited use to developers in real-world 
situations. There are several reasons for this problem: first, the models are 
typically not detailed enough, leaving the developers to fill in the implementation 
details. Second, there is typically no way for developers to update the model 
when implementation decisions modify the architecture of a system, thus making 
the models out of date. Third, there is typically cultural resistance among 
developers to following a model. Developers aren’t necessarily school-trained, 
and are often self-taught. Naturally, in the process, they skip modeling altogether 
and go straight for the programming jugular – missing the value of modeling 
entirely 

The MDA solves many of these challenges in its modeling approach. Because 
models built with an MDA metamodel ideally fully specify the platform-specific 
functionality of a system, developers are no longer required to fill in the blanks in 
the model. And while MDA doesn’t address the cultural issue of model 
development by programmers directly, it does change the role of the developer, 
by segmenting them into classes of architect or a lower-level programmer who 
meets predefined requirements. 

However, MDA has some limitations as well. First, MDA assumes that the 
business requirements are fully specified before the model is built, which is not 
the case in the typical dynamic business environment. Second, MDA doesn’t 
offer a feedback loop: if developers need to diverge from the models, there’s no 
set way to keep the models up to date. So while it is possible to use the MOF to 
generate metamodels that provide the feedback and flexibility necessary to 
address these issues, the MDA as currently constituted falls short. For this 
reason, this report includes a second foundation for SOA. 

3.2.3.2.3.2.3.2.    SOA Foundation: Agile MethodologiesSOA Foundation: Agile MethodologiesSOA Foundation: Agile MethodologiesSOA Foundation: Agile Methodologies    

The second foundation of SOA is the Agile Methodology (AM) movement, most 
notably represented by Extreme Programming (XP). Agile methodologies like XP 
provide a flexible process for building software systems in environments where 
requirements are unknown or in flux. XP requires that a user representative work 
closely with the development team, helping to write tests that guide the daily 
work of the developers. All members of the team pitch in on the design, which is 
kept as minimal and informal as possible. All team members are responsible for 
all of the code, and anyone can rework any part of the project. Developers tackle 
AM projects iteratively, first writing a test, then implementing just the code 
necessary to pass all the tests. 

The goal of agile methodologies is to build just what the user wants, avoiding 
extraneous work on artifacts like formal models. AM’s focus is on people and 
working code, not on process or documentation. AM’s core strength lies in its 
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agility—the ability to deal with changing requirements. AM’s main weakness is its 
limited scalability. For example, XP works well for small teams and projects of 
moderate size, but as the project scope grows, it becomes more difficult for the 
team members to have a solid grasp of all aspects of the project without a 
concrete, comprehensive plan to work from. It is true, however, that companies 
have achieved some success with AM on large projects, typically by breaking 
those projects into smaller pieces, and also by introducing additional project 
management overhead that is not part of the agile approach. 

One of the most important AM techniques is how the approach recommends 
adoption of the methodology itself. AMs are not intended to be adopted in an “all 
or nothing” manner, but rather the agile approach to adopting an AM is to adopt 
those aspects of the methodology that solve the pressing problems in the 
existing development process. Therefore, even though there are ideal 
descriptions of AMs, in reality, teams that implement some form of an AM 
typically pick and choose those aspects that are appropriate for their needs.  

3.3.3.3.3.3.3.3.    The SOA MetamodelThe SOA MetamodelThe SOA MetamodelThe SOA Metamodel    

On the surface, MDA and AM appear to be contradictory—MDA assumes fixed 
requirements, while AM assumes the opposite; MDA centers on formal models, 
while AM eschews them. However, at the risk of being iconoclastic, this report 
takes certain elements from each of these approaches and puts them together 
into a coherent architectural practice. In particular, the key elements of an MDA 
that the SOA metamodel inherits are the platform independent model and the 
platform dependent models. In the SOA practice, MDA’s platform independent 
model provides a guide for how we can model the business Services that 
encapsulate the underlying system functionality. The platform dependent models 
represent the particular implementations that underlie the business Services. 
The SOA metamodel also leverages the model-driven code capabilities of MDA. 

AM provides the missing piece that MDA lacks—feedback between the 
developers and the business users. While the MDA assumes that business 
requirements are complete in the platform independent model, the SOA 
metamodel introduces a separate business model that represents the changing 
business requirements in the enterprise—in other words, the use cases that 
describe the desired behavior of the architecture. In essence, AM provides for 
direct interaction between the business model and the platform dependent 
models, while the SOA metamodel introduces the platform independent Service 
model between those models. Figure III.1 below shows how MDA and AM 
conceptually fit into the overall SOA meta-model: 

Figure Figure Figure Figure IIIIIIIIIIII....1111: The SOA Metamodel: The SOA Metamodel: The SOA Metamodel: The SOA Metamodel    
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The ovals in Figure III.1 represent the three levels of abstraction in an SOA, 
following the first principle of SOA from Section 2.2 above: the business drives 
the Services, and the Services drive the technology. AM relates the business 
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model directly to the implementation, as represented in the platform dependent 
model. MDA, on the other hand, does not separate the business model from the 
platform independent model, but rather takes the platform independent model 
(or Service model) as its starting point. SOA must connect these models, or levels 
of abstraction, into a single architectural approach.  

The SOA metamodel, therefore, has the three models as shown in Figure III.1, 
connected by two-way arrows that represent the feedback loops. The left arrow 
represents the translation of business requirements into changes in the Service 
model that inform the IT organization about the requirements, and the right 
arrow represents the process of implementing those requirements in code. It is 
important to note that there is no arrow directly between the business model and 
the platform dependent models—this feedback always feeds through the Service 
model. An enterprise must actively maintain the Service model so that it can act 
as a central clearinghouse for business requirements from each constituency 
within the organization. The IT organization can then look to the Service model as 
the source of the business requirements it needs to make changes to the 
underlying systems, as represented in the platform dependent models. Note that 
the user is not directly a member of the development team as with AM; instead, 
the user is represented by the Service model. 

While the SOA metamodel puts together an abstract foundation for SOA, there 
must be clear connections between the abstract models and the real world of 
systems, software, processes, and requirements. Different people within the 
organization are responsible for each of these system elements, and thus the 
Service-oriented architect must be able to coordinate each participant’s view of 
the enterprise IT environment. This report will provide this coordination with the 
4+1 View Model of Architecture. 

3.4.3.4.3.4.3.4.    The 4+1 View Model of SOAThe 4+1 View Model of SOAThe 4+1 View Model of SOAThe 4+1 View Model of SOA    

Enterprise architects find their profession both challenging and gratifying 
because they must consider IT from many perspectives. Philippe Kruchten of 
RRRRational Softwareational Softwareational Softwareational Software distilled these perspectives into the 4+1 View Model of 
Architecture, which is applied to SOA in Figure III.2: 

Figure Figure Figure Figure IIIIIIIIIIII....2222: The 4+1 View Model of SOA: The 4+1 View Model of SOA: The 4+1 View Model of SOA: The 4+1 View Model of SOA    
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The four rectangles represent different ways of looking at an architecture, 
representing different stakeholders. The fifth view, the use case view, overlaps 
the other views and plays a special role with regard to the architecture. 
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 The deployment view maps software to the underlying platforms and 
associated hardware, which is the way that systems specialists view the 
architecture. These specialists typically work with the platform 
independent models that are appropriate to their specialty. 

 The implementation view describes the organization of the software 
code, and is the view favored by developers. This view necessarily spans 
the Service model and the platform dependent models, because it is the 
role of the developers to provide the code necessary to encapsulate 
existing functionality into atomic Services and compose those Services 
into the business Services represented in the Service model. 

 Business analysts work with the process view, which addresses the 
runtime issues of the software. It is the role of the business analyst to 
understand the business requirements, represent them in the business 
model, and maintain the connection between the business model and 
the Service model.  

 The logical view represents the users’ functional requirements. This view 
represents IT in a high-level way that deals with business concepts like 
customers and orders. Tools that enable the logical view provide a 
business environment for users to interact with the IT environment. 

 In the case of SOA, the Service-oriented architect must be able to 
connect the users to the Services, and the Services to the underlying 
technology, following the threads of use cases in the use case view. This 
architect must therefore maintain the “big picture” of what the SOA is 
doing so that systemic problems can be recognized and dealt with. SOA 
involves several levels of abstraction, which are both powerful as well as 
risky. To mitigate this risk, the use case view helps the Service-oriented 
architect keep tabs on all aspects of the architecture. 

To show how the Service-oriented architect must work with each of these views, 
let’s put them in the context of the SOA metamodel, as shown in Figure III.3: 

Figure Figure Figure Figure IIIIIIIIIIII....3333: The P: The P: The P: The Practice of SOAractice of SOAractice of SOAractice of SOA    
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Figure III.3 shows the two overlapping realms of SOA: the business realm 
represented by the business model and Service model ovals on the left, and the 
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technology realm represented by the Service model and platform dependent 
model ovals on the right. The Service model thus becomes the point of contact 
between the business and technology views, and acts as the conduit for 
communication across the enterprise. Business users who use the logical and 
process views work with coarse-grained business Services, orchestrating them 
into processes as needed depending on the fluctuating requirements of the 
business. Technologists, on the other hand, work to build and maintain the 
abstraction layer between the services and the underlying technology. The 
central model, representing the Services themselves, acts as the axis around 
which the business moves. 

The most important feature of the SOA metamodel is in fact this delineation 
between the business and technology realms, coupled with the explicit modeling 
of the two-way interaction between the two realms. This balance between the 
two realms enables the business to drive the technology in an environment of 
flux. Traditional approaches to software architecture presuppose a traditional 
software development lifecycle, where users define their needs, and then IT 
builds and deploys the required system. In reality, this traditional, “waterfall” 
approach typically does not work, for a variety of reasons that boil down to risks 
that develop as a result of unknown or changing circumstances. As a result, 
companies react to the risks of the traditional approach by constraining the 
expectations of the business, essentially allowing technological risks and 
limitations to drive the business. SOA reverses this conundrum, providing 
sufficient flexibility to allow business to drive the technology. 

The SOA metamodel achieves this flexibility by inheriting the platform 
independent and dependent models from MDA, while adding AM’s interaction 
with the user as well as an agile feedback loop, represented by the two-way 
arrows between the ovals. Likewise, the meta-model solves AM’s scalability issue 
by introducing the intermediate level of abstraction provided by the central 
Service model. Users can thus deal with the day-to-day concerns of the business, 
reflecting any changing requirements in the Service model. The technologists 
then can respond to these changing requirements quickly and effectively, 
because the underlying technology is model-driven. 

What’s different about the practice of SOA and more traditional approaches to 
enterprise architecture is the way it enables agility. Remember that the third 
principle of SOA from Section 2.2 states that SOAs are always in flux. This 
environment of constant change is the cornerstone of the practice of SOA found 
in Figure III.3. The stakeholders shown in this figure continue to effect changes 
throughout the architecture on an as-needed basis. The line between design 
time and runtime blurs as the technologists respond to the changing business 
requirements as a normal part of day-to-day operations. 

IV.IV.IV.IV.    Best Practices of SOABest Practices of SOABest Practices of SOABest Practices of SOA    
Models and views provide the foundation for SOA, and the practical advice 
contained in this report—the best practices of SOA—is built upon the foundation. 
To be more accurate, the advice in this section can more accurately be 
characterized as emerging best practices. The term best practice generally refers 
to lessons learned from hard experience, and only after making many mistakes 
does an organization discover its true best practices. However, SOA is an 
emerging computing approach in an emerging market, and as such, the best 
practices discussed in this report rely upon a broad range of experience beyond 
companies that have implemented SOAs. 

The most important 
feature of the SOA 
metamodel is in fact 
the delineation 
between the business 
and technology 
realms, coupled with 
the explicit modeling 
of the two-way 
interaction between 
the two realms. This 
balance between the 
two realms enables 
the business to drive 
the technology in an 
environment of flux. 
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It is only because SOA is an evolutionary development built upon other 
distributed computing techniques that best practices can be discussed at all. If 
SOA were truly revolutionary—truly a paradigm shift in the true sense of the 
phrase—then there would be no way to determine best practices until many 
mistakes were made. Fortunately, this report is able to leverage many of the 
lessons learned in traditional approaches to enterprise architecture, software 
development, and distributed computing to help companies avoid having to 
make so many mistakes. 

Included in the discussion of SOA best practices is an exploration of the software 
tools currently available on the market for helping enterprises implement each 
best practice. The discussion of available tools appears within the best practices 
discussion, as opposed to a discussion of the SOA tools market, because there is 
as yet no coherent SOA tools market. For enterprises looking to build SOAs, 
therefore, they are not yet able to take the “buy the tools, then build the 
architecture” approach. Instead, as early adopters, the approach enterprises 
should take at this time is to set an architectural goal, and follow the emerging 
best practices that meet those goals.  

4.1.4.1.4.1.4.1.    Develop a topDevelop a topDevelop a topDevelop a top----down, extended enterprise SOAdown, extended enterprise SOAdown, extended enterprise SOAdown, extended enterprise SOA    

Making use of the “forest for the trees” argument made in Sections I and II, the 
first best practice basically recommends a “big picture” approach to SOA. 
Today’s applications of Web Services tend to focus on the details, while the best 
approach to formulating a SOA strategy is to consider all aspects of the IT 
infrastructure, both inside the enterprise and among the company’s partners. It 
is important to point out that starting with the big picture does not mean 
reworking the entire IT infrastructure at once; on the contrary, the best practice 
discussed in Section 4.10 recommends a carefully phased approach. Instead, 
this best practice specifies the vision for the enterprise SOA—a guideline for the 
enterprise to fill in as it progresses. 

This best practice also recommends extending the SOA beyond the edge of the 
enterprise to all of the company’s partners, including customers, suppliers, etc.—
the company’s extended enterprise. Most of today’s Web Services 
implementations are focused internally to the enterprise. ZapThink disagrees, 
however, with the argument that companies should pay attention solely to 
internally-focused implementations of Web Services before looking to implement 
Web Services beyond the enterprise. It is true that the realities of the immature 
security, management, and process standards and products hinder the ability for 
companies to apply Web Services externally, ZapThink believes that a narrow 
focus solely on internal implementations needlessly hinders the SOA vision. 
Many pieces of the architecture will need to fall into place before an extended 
enterprise SOA can become a reality, but if the company plans ahead for such an 
eventuality, it will be better prepared once it becomes practical to include 
partners in the SOA. 

An important application of this best practice is in the approach to enterprise 
security a company should take. The Web Services security platforms coming to 
market today from companies like Baltimore TechnologiesBaltimore TechnologiesBaltimore TechnologiesBaltimore Technologies, EntrustEntrustEntrustEntrust, NetegrityNetegrityNetegrityNetegrity, 
QuadrasisQuadrasisQuadrasisQuadrasis, and Westbridge TechnologyWestbridge TechnologyWestbridge TechnologyWestbridge Technology approach enterprise security from a top-
down, enterprisewide perspective that also typically allows for the participation of 
a company’s partners. In addition to the standards support and loosely coupled 
interfaces that allow these platforms to support heterogeneous systems and 
security protocols, the fact that they approach enterprise security from a Service-
oriented perspective means that enterprises can use these platforms to 
integrate security into their SOA. (Additional information on Web Services security 
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can be found in ZapThink’s XML and Web Services Security Report [ZTR-
WS104]). 

Tools that help companies develop top-down, extended enterprise SOAs must be 
able to architect their IT infrastructures across all tiers of the infrastructure 
(database, middleware, user interface, etc.). By taking this multiple-tier 
approach, enterprises can design in a top-down fashion rather than working from 
any particular tier and working up. Few tools are able to take this multiple-tier 
approach. Notable examples are the WebPuttyWebPuttyWebPuttyWebPutty Application Platform, which 
provides an integrated, open platform that enables companies to build and 
change applications within their existing infrastructure. The Mind ElectricThe Mind ElectricThe Mind ElectricThe Mind Electric’s new 
GAIA tool allows systems to be assembled from a heterogeneous collection of 
Web Services. GAIA provides Service discovery, clustering, load balancing and 
failover to all Web Services, regardless of their underlying platform, thus 
providing the plumbing necessary for taking a top-down approach to building an 
SOA. 

IBMIBMIBMIBM and MicrosoftMicrosoftMicrosoftMicrosoft also offer extensive resources to the enterprise for developing 
top-down SOAs, although neither company has a specific product for that 
purpose. IBM provides extensive SOA thought leadership through its Alphaworks 
program, as well as a range of partner programs, training opportunities, and the 
like. Microsoft’s corresponding offerings center naturally within the .NET 
environment, with extensive leadership through the Microsoft Developers’ 
Network (MSDN). Even though Microsoft provides minimal resources for building 
heterogeneous SOAs, the depth of material it does provide, although generally 
platform specific, is still an important resource for companies looking to build 
SOAs.  

Professional services organizations that understand SOA and have expertise in 
helping companies build SOAs are also an important resource for enterprises 
looking to make this transition. Professional services firms that provide Service 
orientation consulting will be covered in ZapThink’s upcoming Service 
Orientation for Professional Services Organizations Report. 

4.2.4.2.4.2.4.2.    Build & maintain a platform independent Service modelBuild & maintain a platform independent Service modelBuild & maintain a platform independent Service modelBuild & maintain a platform independent Service model    

Software models have a somewhat spotty history. Before the modeling tools 
available today reached a certain level of maturity, all models ended up as 
“shelfware”: printed documents assembled by business analysts and architects 
that promptly got shelved, while developers went ahead and did their work, 
ignoring the model. Even today, companies struggle with software models, first, 
because they typically do not fully specify the systems they represent, and 
second, because they rapidly become out of date due to the fact that there is no 
efficient way for developers to feed changes back to the model. 

A third issue with models that IT organizations have struggled with is that models 
are artifacts that are traditionally not part of the core deliverable of a project. In 
other words, because models aren’t part of the working code, they are part of the 
overhead of a project. Companies are always trying to keep the cost of a project 
down, and see models as just “overhead” and something to scale back to save 
money. This motivation has led to the practice of agile modeling. Agile modeling 
applies the principles of AM to modeling, basically recommending that 
developers use models sparingly and only when necessary, keep them as simple 
as possible, and put no unnecessary effort into formalizing the models.  

Agile modeling, however, is not an appropriate approach for building the Service 
model. Agile models are typically “throw away” artifacts, often literally scribbled 
on index cards—simple tools that help developers build what the user wants 
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quickly and efficiently. The Service model, though, acts as the central, 
authoritative representation of the business Services available in an enterprise. 
While agile models are typically discarded after use, Service models have 
longevity. Both business and technical parties should use the Service model on 
an ongoing basis, not just when architects are designing a system.  

In the traditional “design-build-run” waterfall software lifecycle, architects create 
models during the design time phase for developers to follow during the runtime 
phase. IT managers always seem to have the best intentions about saving the 
models for when it’s time to upgrade or replace the software, but in reality, the 
models are woefully out of date by the time they might be useful again. As a 
result, the true time period for their usefulness is short. 

In the Service-oriented environment, large projects with clear lifecycles give way 
to smaller, ad hoc projects that involve creating, updating and maintaining 
individual Services at different levels of granularity, as well as the consumers for 
those Services. Step back to get the big picture of the software lifecycle, and 
you’ll see an ongoing stream of activity, as the line of business continually 
adjusts their requirements in response to business needs, and the IT 
organization responds to those requirements by constantly adjusting the 
Services they produce. 

The Service model, then, acts as the clearinghouse for information about what’s 
going on in the IT environment at any point in time. It tracks current and future 
business requirements, as represented in the business model. It also follows the 
current and future versions of the Services available on the network. Without 
such a central clearinghouse of information, the IT environment could easily 
devolve into chaos. 

There is no one software tool that provides all the features of a Service model 
that follows this best practice completely. Modeling tools from BorlandBorlandBorlandBorland, Rational Rational Rational Rational 
SoftwareSoftwareSoftwareSoftware, Sun Microsystems, Sun Microsystems, Sun Microsystems, Sun Microsystems, and Sybase Sybase Sybase Sybase provide the modeling capability 
necessary to create a Service model, and some of the feedback capabilities 
necessary to maintain the model, but these tools are essentially design tools, 
and thus are not ideally suited for ongoing use during runtime. Software asset 
management tools from FlashlineFlashlineFlashlineFlashline and LogicLibraryLogicLibraryLogicLibraryLogicLibrary contribute another piece to 
the Service model, helping companies track a variety of different kinds of 
artifacts. Such asset management tools are particularly helpful in enabling 
enterprises to keep the Service model current and complete. 

Another necessary feature of the Service model is a registry capability that acts 
as a repository for information about Services. Typically these registries are 
compliant with the UDDI specification, but will also offer functionality beyond that 
specified in the spec. Such UDDI-compliant registry vendors include IBMIBMIBMIBM and 
SystinetSystinetSystinetSystinet. Several Service-Oriented Management products like those from 
Actional,Actional,Actional,Actional, Digital EvolutionDigital EvolutionDigital EvolutionDigital Evolution and InfravioInfravioInfravioInfravio also include registry capabilities as part of 
their SOA enablement capabilities. (For more about these products, consult 
ZapThink’s Service-Oriented Management Report [ZTR-WS106]). 

Application frameworks from companies like ExadelExadelExadelExadel and WebPuttyWebPuttyWebPuttyWebPutty also play an 
important role in building a Service model. Exadel provides an abstraction layer 
between the J2EE environment and the business Services, including modeling, 
development, deployment, and execution support. Likewise, WebPutty abstracts 
the various tiers of the underlying technology, providing a “meta-platform” or 
just-in-time framework that can support the ongoing operation of the Service 
model. Finally, MetaMatrixMetaMatrixMetaMatrixMetaMatrix offers a set of products that support MDA. These 
products are based on the MOF and collect and manage metadata about the 
underlying technology in the form of models coupled with UDDI-compliant 
registries.  MetaMatrix’s tools actually automate the interaction between a 

In the Service-
oriented 
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projects that involve 
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platform-independent model like the Service model and the corresponding 
platform-dependent models. 

4.3.4.3.4.3.4.3.    Maintain feedback at all points of the Maintain feedback at all points of the Maintain feedback at all points of the Maintain feedback at all points of the architecturearchitecturearchitecturearchitecture    

Figure III.1 shows two-way arrows between the business model and the Service 
model as well as between the Service model and the platform dependent 
models, indicating two-way communication, or feedback. This feedback must be 
both active and automatic. Active in the sense that the software 
implementations of the Service model must direct the production of the Services 
and their underlying code. Likewise, this interaction must take place 
automatically, rather than requiring human input for the interaction to take 
place. 

The same principles apply to the interaction between the tools that implement 
the business model and the Service model. Tools that implement the business 
model include business process modeling tools, rules engine modeling tools, 
Web Services choreography tools, requirements gathering tools and other 
products that assist business users and business analysts in their interactions 
with the IT infrastructure, including tools from ChoreologyChoreologyChoreologyChoreology, IDS ScheerIDS ScheerIDS ScheerIDS Scheer, IntalioIntalioIntalioIntalio, 
MegaMegaMegaMega, ProformaProformaProformaProforma, VersataVersataVersataVersata, and many others. (A full discussion of these tools will 
be in ZapThink’s upcoming Service-Oriented Process Report).  

Modeling tools from BorlandBorlandBorlandBorland, Rational SoftwareRational SoftwareRational SoftwareRational Software, and SybaseSybaseSybaseSybase have reverse 
engineering capabilities that allow developers to generate models from code, 
which is a key part of maintaining the feedback to the models. WebPutty’sWebPutty’sWebPutty’sWebPutty’s 
application platform also provides this reverse engineering capability. 
MetaMatrixMetaMatrixMetaMatrixMetaMatrix’s automatic linkage between the platform independent and 
dependent models also provides this feedback capability in a more Service-
oriented fashion. Finally, LogicLibraryLogicLibraryLogicLibraryLogicLibrary’s asset management tool itself acts as a 
logical reference model for the assets it manages.  

4.4.4.4.4.4.4.4.    Follow Agile Methodology principles & techniques withiFollow Agile Methodology principles & techniques withiFollow Agile Methodology principles & techniques withiFollow Agile Methodology principles & techniques within the context of the n the context of the n the context of the n the context of the 
Service modelService modelService modelService model    

As discussed in Section 3.2, there are a number of AM principles and 
techniques, but AM does not require that all of them must be followed. In other 
words, AM must itself be implemented in an agile manner, picking and choosing 
those principles and techniques that are appropriate for a particular project or 
environment. Because this report combines certain elements of MDA with AM, it 
stands to reason that certain AM principles will be more important than others, 
especially within the context of the Service model. 

The AM best practices that enterprises implementing SOAs should follow include: 

 Maintain a focus on simplicity – Services should be as simple as 
possible, but no simpler. If there is some aspect of the architecture that 
adds needless complexity, remove it. If there are two ways of solving a 
problem, choose the simplest. 

 Operate with small teams focused on speed and efficiency -- Figure III.3 
shows several different types of people who will often work amongst 
themselves, or in teams with a few members from a different group 
(architects working with developers, or business analysts working with 
line of business personnel, for example). Each of these teams should be 
small enough to work well together, so that each member can 
understand all the issues facing the team. Unnecessary artifacts and 
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other distractions should be removed so the teams can focus on 
working efficiently. 

 Write tests first and work until all tests pass – tests can look quite 
different at different points in the architecture, but in any case, writing 
down a test forces the team to think about what their task at hand is 
actually supposed to do. Similarly, if their current task passes the tests, 
then they know they are done with the task. 

 Refactor when necessary – refactoring means reworking existing code 
to make it more efficient without changing its functionality. Typically, a 
team should refactor when there is code in two places that does the 
same thing. Taking a Service-oriented perspective on refactoring means 
reworking Services so that they are more efficient. For example, if there 
are two Services that have overlapping functionality, it makes sense 
either to combine them, or to create a third Service that contains the 
common functionality.  Refactoring can also lead to performance 
improvements, security improvements, and can streamline the business 
processes that rely upon the Services. 

 Maintain a focus on the users and their requirements in the context of 
the Service model – in standard AM, there is a user representative 
directly on the development team who helps to write functional tests 
and basically makes sure the team doesn’t build something the user 
doesn’t want. With SOA, the Service model stands in for the user among 
the technical teams. The Services represented in this model form a 
critical layer of abstraction between the technology and the business 
users that forms the core of Service orientation, and thus the users and 
the technologists do not need to work together directly as long as the 
Service model is fully operational. Because two-way feedback is 
maintained with the Service model and both the business and 
technology realms, the Service model can maintain the agility inherent 
in the AM approach of having a user physically present on each 
development team. 

There are few tools that specifically help teams follow AM techniques, because it 
is the nature of AM to eschew complex tools. However, Rational SoftwareRational SoftwareRational SoftwareRational Software’s 
Unified Process and associated tools can be used to support AM, although the 
teams must be proficient with the tools to be able to use them in an agile 
manner. The asset libraries from FlashlineFlashlineFlashlineFlashline and LogicLibraryLogicLibraryLogicLibraryLogicLibrary can also help teams 
work efficiently and maintain the appropriate focus. There are also a variety of 
testing tools on the market that can help companies create tests, including those 
from Mercury InteractiveMercury InteractiveMercury InteractiveMercury Interactive and ParasoftParasoftParasoftParasoft. (Learn more about testing in ZapThink’s 
Web Services Testing Report [ZTR-WS105]).  

4.5.4.5.4.5.4.5.    Encapsulate existing/leEncapsulate existing/leEncapsulate existing/leEncapsulate existing/legacy functionalitygacy functionalitygacy functionalitygacy functionality    

The n-tier approach to accessing legacy functionality is to implement adapters 
between the middleware tier and the legacy tier in response to specific 
requirements for access to legacy data. Implementing such adapters has always 
been an expensive proposition, and thus developers only accessed data 
specifically required by the project at hand. Not only would accessing other 
legacy data be expensive, but it would also be useless, as it would be out of 
scope for the project. 

The Service-oriented approach to accessing legacy data and functionality is quite 
different. Once a company has a requirement to access a legacy system, 
developers should encapsulate that system with a Web Services interface that 
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Interoperability drives 
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exposes the functionality of the legacy system as atomic Web Services. Once the 
encapsulation is complete, those Services are now available on the network to 
meet current as well as future requirements of the business. Companies that 
take this approach to legacy enablement will find new uses for old data and 
functionality, because the cost of accessing that information will be dramatically 
reduced.  

This best practice changes the economics of legacy systems from a “retire it as 
soon as we can afford to” approach to a “let’s squeeze value out of it as long as 
possible” tactic—the thrift approach discussed in Section 2.2.1. As a result, this 
one best practice alone can potentially save companies millions of dollars, as 
they can postpone the replacement of legacy systems until the hardware 
maintenance costs associated with those systems force retirement.  

There are several companies that have tools that help encapsulate legacy data. 
iWayiWayiWayiWay, SeagullSeagullSeagullSeagull, HostbridgeHostbridgeHostbridgeHostbridge, and AttachmateAttachmateAttachmateAttachmate specialize in interfaces with host 
systems. IONAIONAIONAIONA and WRQWRQWRQWRQ are Service-oriented integration vendors who offer 
encapsulation as well as Service orientation (learn more about SOI in ZapThink’s 
Service-Oriented Integration Report [ZT-103]). ActionalActionalActionalActional is a Service-oriented 
management vendor that also offers adapters and encapsulation as part of their 
management suite (learn more about SOM in ZapThink’s Service-Oriented 
Management Report [ZTR-WS106]).  

Among the vendors featured in this report, ExadelExadelExadelExadel, MicrosoftMicrosoftMicrosoftMicrosoft, NovellNovellNovellNovell, ZareusZareusZareusZareus, and 
WakesoftWakesoftWakesoftWakesoft offer encapsulation of legacy data and functionality. Exadel explicitly 
exposes an SOA that offers legacy encapsulation capabilities. Microsoft provides 
a range of servers, tools and other software for encapsulating legacy systems 
and interfacing them with the .NET environment. Novell’s eXtend Composer 
offers encapsulation as well. Zareus offers pre-built frameworks, infrastructure 
Services and client Services in a J2EE environment that abstracts the interface 
to legacy systems. Wakesoft also leverages J2EE to loosely couple business from 
the technology, providing a Service-oriented approach to managing persistence, 
including that provided by legacy systems. 

4.6.4.6.4.6.4.6.    Embrace heterogeneity/follow a federation model of softwareEmbrace heterogeneity/follow a federation model of softwareEmbrace heterogeneity/follow a federation model of softwareEmbrace heterogeneity/follow a federation model of software    

The enterprise application story of the 1990s was all about suites. Buying a few 
large packages with several tightly integrated modules made more sense than 
going with a best-of-breed, “mix and match” approach, so the argument went, 
because integrating products from multiple vendors was such a nightmare. Web 
Services and SOAs reverse this argument, because Web Services can reduce the 
cost of integration to the point that best-of-breed approaches make solid 
economic sense. Not only does Service orientation allow enterprises to squeeze 
more value out of a variety of existing systems, but it also allows those 
companies to continue to purchase heterogeneous solutions, as long as they 
offer standards-based interoperability. 

Interoperability, therefore, drives new IT investment. Enterprises need no longer 
think of themselves as “Microsoft shops” or “Oracle shops,” but rather as “Web 
Services shops.” The appeal of a best-of-breed approach, after all, is undeniable: 
assemble just those products that best meet your needs, and when multiple 
products in a particular category meet your needs, then let the vendors compete 
for your business. Embracing heterogeneity is therefore an inherently thrifty best 
practice. 

One aspect of this best practice is to adopt a federation model of software. 
Federation describes the interaction among heterogeneous groups of 
applications on an abstracted (i.e., Service-oriented) level. For example, a 
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company might decide that a PKI-based security infrastructure is appropriate for 
their needs, but they may wish to interoperate with a partner’s Kerberos-based 
system. By using software that supports the emerging WS-Security specification, 
both companies can federate their security software—they still run PKI and 
Kerberos, respectively, but interoperate on the WS-Security level, which is one 
layer of abstraction above PKI and Kerberos. While the federation model of 
software can be useful within an enterprise, it is particularly applicable among 
different companies, as this example illustrates. 

From the vendor perspective, embracing heterogeneity and encapsulating legacy 
functionality go hand in hand, so the vendors that provide tools for enabling 
interoperability are often the same as the ones in Section 4.5: SOI vendors IONAIONAIONAIONA 
and WRQWRQWRQWRQ, as well as SOM vendor ActionalActionalActionalActional. The comprehensive integration 
approaches offered by IBMIBMIBMIBM and BEA SystemsBEA SystemsBEA SystemsBEA Systems also provide substantial support for 
heterogeneity. WakesoftWakesoftWakesoftWakesoft’s Architecture Server both encapsulates a variety of 
back-end technologies with adapters and then abstracts them from the Service 
layer. The WS-Security effort, led by IBM, MicrosoftMicrosoftMicrosoftMicrosoft, and VeriSignVeriSignVeriSignVeriSign, as well as the 
Liberty Alliance consortium championed by Sun MicrosystemsSun MicrosystemsSun MicrosystemsSun Microsystems are also federated 
software efforts that promote interoperability. Microsoft has also made 
substantial progress with their .NET framework in providing interoperability tools 
and capabilities to their customers. 

4.7.4.7.4.7.4.7.    Compose atomic Services into coarseCompose atomic Services into coarseCompose atomic Services into coarseCompose atomic Services into coarse----grained business Servicesgrained business Servicesgrained business Servicesgrained business Services    

The real work of building and running SOAs involves taking fine-grained, atomic 
Services and composing them into the coarse-grained, business Services found 
in the Service model. Encapsulation and composition are essential elements of a 
set of capabilities ZapThink refers to as SOA enablement, and are key 
capabilities of many SOM products, including those from ActionalActionalActionalActional, AmberPointAmberPointAmberPointAmberPoint, 
Blue TitanBlue TitanBlue TitanBlue Titan, Confluent SoftwareConfluent SoftwareConfluent SoftwareConfluent Software, Digital EvolutionDigital EvolutionDigital EvolutionDigital Evolution, Flamenco NetworksFlamenco NetworksFlamenco NetworksFlamenco Networks, InfravioInfravioInfravioInfravio, 
Talking BlocksTalking BlocksTalking BlocksTalking Blocks, Westbridge TechnologyWestbridge TechnologyWestbridge TechnologyWestbridge Technology, and WestGlobalWestGlobalWestGlobalWestGlobal (see ZapThink’s Service-
Oriented Management Report [ZTR-WS106] for more information).  

Composition finds its roots in virtualization, which is a computer science concept 
that has been important since the earliest days of software. Virtualization is a 
software design approach that provides an abstraction layer between the user 
and the software. Examples of virtualization include language compilers, 
mainframe timesharing, GUI windowing environments, storage-area networks, 
and remote procedure call-based distributed architectures. Each example takes 
a complex software environment and abstracts it into a simpler, more powerful 
set of tools. 

As computers grew more powerful and complex, virtualization techniques 
continued to provide additional levels of abstraction, the most recent of which is 
Service orientation. At its most basic, the rearchitecture process for creating an 
SOA involves encapsulating software components, applications, and underlying 
systems with Web Services interfaces and then composing (virtualizing) these 
fine-grained functional Web Services into coarse-grained business Services. 

In addition to the SOM vendors mentioned above, several vendors featured in 
this report offer Service composition capabilities. ExadelExadelExadelExadel, KinzanKinzanKinzanKinzan, WakesoftWakesoftWakesoftWakesoft and 
ZareusZareusZareusZareus each offer J2EE-based SOA platforms that explicitly enable the level of 
abstraction between atomic Services and business Services. The Mind ElectricThe Mind ElectricThe Mind ElectricThe Mind Electric’s 
GAIA platform also offers this capability. Sun MicrosystemsSun MicrosystemsSun MicrosystemsSun Microsystems’ Sun ONE Studio and 
BorlandBorlandBorlandBorland’s JBuilder suite also provide Service composition patterns as part of 
their pattern engine capabilities. MicrosoftMicrosoftMicrosoftMicrosoft’s Visual Studio .NET provides this 
capability for .NET as well, leveraging their façade pattern capabilities. 
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FlashlineFlashlineFlashlineFlashline    
KinzanKinzanKinzanKinzan    
LogicLibraryLogicLibraryLogicLibraryLogicLibrary    
MicrosoftMicrosoftMicrosoftMicrosoft    
SwingTideSwingTideSwingTideSwingTide    
WakesoftWakesoftWakesoftWakesoft    
ZareusZareusZareusZareus 

Vendor Focus

4.8.4.8.4.8.4.8.    Build for consumability/broad applicabilityBuild for consumability/broad applicabilityBuild for consumability/broad applicabilityBuild for consumability/broad applicability    

One of the holy grails of software is code reuse. Writing code once and using it 
many times is an obvious way to save money and reduce risk, according to 
conventional wisdom. In practice, however, writing reusable code can be far 
more challenging to the developer than writing code for a single-use application. 
There are three main problems with attempting to write reusable code: it takes 
more time than single use code, there is no guarantee that the code will actually 
be reusable, and the developer is coding beyond specific customer 
requirements. 

In response to these limitations, AM typically shuns reusability in favor of coding 
only what the customer actually needs at the time. If extraneous functionality 
creeps in, then developers refactor the code. When developers refactor, they 
streamline the code until it is general enough to handle all the cases where there 
was redundant code before. In essence, refactoring means building for a kind of 
reuse, because the final code addresses multiple situations. However, 
refactoring is different from traditional coding for reusability, because its aim is 
to create code that is flexible and broadly applicable, rather than generalizing the 
functionality of the code in the absence of a current application requirement. 

In an SOA, then, developers should construct the Services to be as simple as 
possible, where they continually refactor them so that they are as broadly 
applicable as is practical. The resulting services are then reusable at runtime—
nuggets of software functionality (both fine- and coarse-grained) that can be 
used in a variety of situations, as contrasted to typical code reuse, which is a 
design time principle. An important result of this best practice is that Web 
Services should be “right grained”—that is, of the appropriate level of granularity. 
Remember that fine-grained, atomic Services are composed into coarse-grained, 
business Services, but in practice, different Services should have different levels 
of granularity depending upon their functionality. 

There is an additional, related concept to broad applicability that goes even 
further: the concept of consumability. It’s not enough for a Service to have the 
potential to be used in a variety of situations, it must actually be usable. Not only 
must the Service’s functionality be technically applicable to various situations, 
but people must know about the Service, understand its use, and be able to find 
it when they need it. Consumability and broad applicability, therefore, combine 
technical concepts of reuse with human concepts. For example, standardizing 
semantic rules and interface guidelines for accessing Services in the enterprise 
is a technical approach for facilitating broad applicability, while implementing a 
knowledge management solution that provides user education on available 
Services is a human-oriented technique for promoting consumability. Tools that 
can identify and flag Service dependencies also can facilitate the identification of 
services that are being consumed, and thus capable of being refactored to be 
even more broadly applicable. 

Tools that promote broad applicability of Web Services include the platforms 
from KinzanKinzanKinzanKinzan, WakesoftWakesoftWakesoftWakesoft, and ZareusZareusZareusZareus. MicrosoftMicrosoftMicrosoftMicrosoft also provides this capability in the 
.NET environment. FlashlineFlashlineFlashlineFlashline and LogicLibraryLogicLibraryLogicLibraryLogicLibrary are two vendors whose asset 
management tools promote the human side of consumability. In addition, 
SwingTideSwingTideSwingTideSwingTide is taking the unique approach of offering training and a knowledge 
management tool, both aimed at Service orientation concepts, ahead of an 
announcement of their core software offering. 
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Companies should 
only consider a rip 
and replace strategy 
as a last resort, and 
then only within a 
Service orientation 
context. 
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Companies must first 
take an agile 
approach to thinking 
about the problem of 
SOA—that is, to 
accept the fact that 
the business 
environment is in a 
state of constant flux, 
and plan accordingly. 

 Decision Point 

BowstreetBowstreetBowstreetBowstreet    
FlashlineFlashlineFlashlineFlashline    
WebPuttyWebPuttyWebPuttyWebPutty 

 Vendor Focus 

AmberPointAmberPointAmberPointAmberPoint    
Confluent SoftwareConfluent SoftwareConfluent SoftwareConfluent Software    
Digital EvolutionDigital EvolutionDigital EvolutionDigital Evolution    
InfravioInfravioInfravioInfravio 

 Vendor Focus 

4.9.4.9.4.9.4.9.    Perform Perform Perform Perform ad hocad hocad hocad hoc upgrades upgrades upgrades upgrades    

As this report discussed in Section 4.2, the traditional monolithic, waterfall 
software lifecycle model gives way to a more flexible, ad hoc development model. 
Once the SOA is in place, new business requirements will continue to cross the 
Service model to the IT staff, requiring new and updated Services. The IT staff 
can then make the required changes on an ongoing basis, typically taking 
advantage of a SOM product that offers lifecycle management (Web Services 
provisioning, versioning, dependency management, and configuration 
management), including those from AmberPointAmberPointAmberPointAmberPoint, Confluent SoftwareConfluent SoftwareConfluent SoftwareConfluent Software, Digital Digital Digital Digital 
EvolutionEvolutionEvolutionEvolution, and InfravioInfravioInfravioInfravio. 

In addition, enterprises can take a proactive approach to reducing the risk and 
expense of large, disruptive projects by Service-enabling their infrastructures 
ahead of the need for a large block of additional functionality. In fact, if a 
company is struggling to find a budget for the encapsulation recommended in 
Section 4.5, making the case for reducing the risk of a future business 
application upgrade can make a difference in terms of the ROI of the 
encapsulation initiative. 

In any case, taking an ad hoc upgrade approach reduces the need to “rip and 
replace” large portions of the IT infrastructure—a key element of thrift discussed 
in Section 2.2.1. Companies should only consider a rip and replace strategy as a 
last resort, and then only within a Service orientation context. For example, 
replacing a mission-critical host-based legacy application is typically a risky, 
expensive proposition. If the advantages still outweigh the disadvantages of such 
a replacement, the Service-oriented approach is to first encapsulate the legacy 
application with a Web Services interface, and then transition the access to that 
application to the new interface. At that point, there is a layer of abstraction 
between the legacy app and the rest of the infrastructure, which can 
substantially reduce the risk inherent in its replacement. 

Tools that help companies make ad hoc upgrades are those that support 
changes to Services and their underlying infrastructure at runtime, including 
BowstreetBowstreetBowstreetBowstreet and WebPuttyWebPuttyWebPuttyWebPutty. Bowstreet offers parametric technology that allows for 
simple reconfiguration of running Services, and WebPutty’s metadata-driven 
approach to application management offers similar flexibility. In addition, 
FlashlineFlashlineFlashlineFlashline’s flexible asset management capabilities help companies make ad hoc 
upgrades by managing the artifacts involved in the upgrade. 

4.10.4.10.4.10.4.10.    Prioritize SOA transition activities on the flyPrioritize SOA transition activities on the flyPrioritize SOA transition activities on the flyPrioritize SOA transition activities on the fly    

The previous nine best practices only touch upon the process of transitioning to 
an SOA, for a reason. There is no one right strategy for adopting SOA—no specific 
timeline or checklist that would qualify as a best practice. Instead, this report 
takes another page out of the AM playbook and applies it to SOA transition 
activities. The AM approach to adopting an SOA is: 

1. Identify the toughest IT problem in the enterprise that is suitable for a 
Service-oriented solution. 

2. Solve the problem the Service-oriented way. 

3. When that problem is no longer the toughest IT problem, go back to step 
#1 and repeat the process as necessary. 

Fundamentally, this best practice doesn’t simply omit a preferred timeline for 
adopting an SOA, it explicitly recommends against using one at all. Instead, 
companies must first take an agile approach to thinking about the problem of 
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NetegrityNetegrityNetegrityNetegrity    
NovellNovellNovellNovell    
OblixOblixOblixOblix    
Sun MicrosystemsSun MicrosystemsSun MicrosystemsSun Microsystems    
Westbridge Westbridge Westbridge Westbridge 
TechnologyTechnologyTechnologyTechnology    

 Vendor Focus 

SOA—that is, to accept the fact that the business environment is in a state of 
constant flux, and plan accordingly. In fact, there is also no deadline for 
completing the transition; it may be appropriate for many companies to remain 
only partly Service-oriented indefinitely. 

In practice, ZapThink sees companies adopting SOAs by starting with a particular 
project—often a supply chain or customer communication project, for example. 
Other companies begin by encapsulating particular legacy systems. A third 
approach is to adopt a Web Services security solution like those from NetegrityNetegrityNetegrityNetegrity, 
OblixOblixOblixOblix, or Westbridge TechnologyWestbridge TechnologyWestbridge TechnologyWestbridge Technology, and use that solution as the impetus for the 
SOA transition. A related approach would be to leverage the Service-oriented 
capabilities of an identity management system like those offered by NovellNovellNovellNovell and 
Sun MicrosystemsSun MicrosystemsSun MicrosystemsSun Microsystems.  

Because of the open-ended nature of this best practice, this report doesn’t 
identify any software tools that would assist in the prioritization of SOA transition 
activities. However, ZapThink will be covering this topic in depth in our upcoming 
Service Orientation for Professional Services Organizations Report. In many 
cases, taking advantage of an expert consultant to help an enterprise prioritize 
their SOA transition activities is the best approach to achieving the benefits of 
Service orientation. Furthermore, industry-focused professional services 
organizations have often seen the same recurring business process challenges 
and systems in a particular industry. Leveraging their help will greatly reduce the 
cost and time to implementation of a SOA solution based on Web Services. 

V.V.V.V.    ConclusionsConclusionsConclusionsConclusions    
Service orientation represents the next major trend in enterprise computing, and 
as such, requires a new perspective, new techniques, and new tools for 
implementing technology solutions that meet the needs of business. At this point 
in time, the IT industry stands at a cusp—a tipping point where sporadic 
applications of Web Services become a movement toward agile, thrifty 
computing. When people stand at such a threshold, they often have a difficult 
time planning for the future, because many of the business patterns that have 
applied in the past may no longer apply. This difficulty is facing the SOA tools 
category now. This report refers to SOA tools as a category, because it is not yet a 
market in its own right. Instead, the vendors profiled in this report fall into 
several different markets. The common thread that ties them all together, 
however, is Service orientation—they all have some capability that helps 
companies build SOAs.  

This movement to SOAs is very different from the last transition in enterprise 
computing approaches—the movement to the Web in 1995-97, primarily 
because of the completely different economic climate. Business agility and thrift 
are driving this new transition, which promises to provide value to business 
without the need for a massive buildout. As a result, there is an identifiable 
economic force that is acting as the impetus for the changes in IT ahead, and it 
is that economic force that gives the predictions in this report credibility. After all, 
nobody simply implements new architectures; companies make investments to 
achieve business goals. Only if a new architecture can clearly help companies 
achieve their goals will they invest in the change. 

5.1.5.1.5.1.5.1.    Key NotesKey NotesKey NotesKey Notes    

 Today’s business person wants tactical solutions to current problems, in 
particular when there is money to be saved. 
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 As marketplaces evolve, there comes a time in their evolution where the 
benefits of cooperating in a standard manner outweigh the advantages 
of conducting business in a proprietary manner. 

 The world of distributed computing is currently undergoing the transition 
from proprietary approaches to standards-based approaches. 

 Service-oriented architectures are an approach to designing distributed 
computing infrastructures that thinks of software resources as services 
available on a network. 

 DCOM is a Microsoft-only architecture, and CORBA, although intended to 
provide cross-platform interoperability, in reality is too complex and 
semantically ambiguous to provide real interoperability without 
considerable manual integration work. 

 The distinction between the practice of architecture and the 
architectures that result is subtle, but critical. 

 Service orientation is the fourth distributed computing approach to 
affect IT since the mid-twentieth century. 

 Business agility is the ability of a company to respond quickly and 
efficiently to change, and to leverage change for competitive advantage. 

 Reworking existing brittle, expensive IT infrastructures into flexible, 
Service-oriented architectures promises substantial cost savings, most 
dramatically in terms of business agility. 

 The term enterprise architecture consists of an aggregated architecture 
of all the individual IT systems within an organization. 

 SOA is an evolutionary change to the practice of enterprise architecture; 
many of the established approaches and principles of the existing 
practice of enterprise architecture apply to SOA. 

 In the SOA practice, the platform independent model models the 
business Services that encapsulate the underlying system functionality. 
The platform dependent models represent the particular 
implementations that underlie the business Services. 

 While the SOA metamodel puts together an abstract foundation for SOA, 
there must be clear connections between the abstract models and the 
real world of systems, software, processes, and requirements. 

 The most important feature of the SOA metamodel is in fact the 
delineation between the business and technology realms, coupled with 
the explicit modeling of the two-way interaction between the two realms. 
This balance between the two realms enables the business to drive the 
technology in an environment of flux. 

 In the Service-oriented environment, large projects with clear lifecycles 
give way to smaller, ad hoc projects that involve creating, updating and 
maintaining individual Services at different levels of granularity, as well 
as the consumers for those Services. 

 With SOA, the Service model stands in for the user among the technical 
teams. The Services represented in this model form a critical layer of 
abstraction between the technology and the business users that forms 
the core of Service orientation, and thus the users and the technologists 
do not need to work together directly as long as the Service model is 
fully operational. 
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 There is at this time no single, nascent SOA tools market. 

 IT executives are just now becoming aware of the potential of Web 
Services in the enterprise, and they are beginning to establish 
architecture teams and committees to look into how their enterprises 
can leverage Web Services strategically. 

 ZapThink sees a rapid transition to Service orientation, characterized by 
a tempered, measured increase in IT investment as compared to the 
period before the most recent economic downturn. 

 By 2010, ZapThink expects 69% of the total enterprise software market 
to be Service-oriented. 

 By 2010, the overall Service orientation market will produce annual 
revenues of $98 billion. 

 ZapThink predicts that Service orientation will take hold in 2003, and 
become the dominant distributed computing approach by 2006. 

 There is a good chance that grid computing in retrospect will be 
considered more a part of the move toward Service-oriented computing. 

 Most of today’s thinking about Web Services is bottom up: “here’s how 
to build Web Services, now let’s use them for integration.” 

5.2.5.2.5.2.5.2.    Decision PointsDecision PointsDecision PointsDecision Points    

 Open standards-based Service-oriented architectures built with Web 
Services form a matched set of technical principles that can provide 
companies with the strategic IT direction they need to meet their 
fundamental business goals. 

 Any company that has systems that talk to other systems over a network 
has a vested interest in conducting business via standards-based 
distributed computing—in other words, a vested interest in Service 
orientation. 

 In the case of SOA, the Service-oriented architect must be able to 
connect the users to the Services, and the Services to the underlying 
technology, following the threads of use cases in the use case view. This 
architect must therefore maintain the “big picture” of what the SOA is 
doing so that systemic problems can be recognized and dealt with. 

 Enterprises looking to build SOAs are not yet able to take the “buy the 
tools, then build the architecture” approach. Instead, as early adopters, 
the approach enterprises should take at this time is to set an 
architectural goal, and follow the emerging best practices that meet 
those goals. 

 Interoperability drives new IT investment. 

 Companies should only consider a rip and replace strategy as a last 
resort, and then only within a Service orientation context. 

 Companies must first take an agile approach to thinking about the 
problem of SOA—that is, to accept the fact that the business 
environment is in a state of constant flux, and plan accordingly. 

5.3.5.3.5.3.5.3.    Best PracticesBest PracticesBest PracticesBest Practices    

 Develop a top-down, extended enterprise SOA. 
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 Build & maintain a platform independent Service model. 

 Maintain feedback at all points of the architecture. 

 Follow Agile Methodology principles & techniques within the context of 
the Service model. 

 Encapsulate existing/legacy functionality. 

 Embrace heterogeneity/follow a federation model of software. 

 Compose atomic Services into coarse-grained business Services. 

 Build for consumability/broad applicability. 

 Perform ad hoc upgrades. 

 Prioritize SOA transition activities on the fly. 

5.4.5.4.5.4.5.4.    FiguresFiguresFiguresFigures    

 Figure II.2: Service Orientation Relationships 

 Figure III.1: The SOA Metamodel 

 Figure III.2: The 4+1 View Model of SOA 

 Figure III.3: The Practice of SOA 

5.5.5.5.5.5.5.5.    TablesTablesTablesTables    

 Table II.1: Distributed Computing Approaches 

VI.VI.VI.VI.    Profiled VendorsProfiled VendorsProfiled VendorsProfiled Vendors    
The twenty vendors profiled in this section fall into several different market 
segments. The common thread that binds them together, however, is that they 
each help companies build SOAs. This section briefly describes the relevant 
products for each vendor, and then places those products in the context of 
building an SOA. 

6.1.6.1.6.1.6.1.    AltoWebAltoWebAltoWebAltoWeb    

AltoWeb is no longer in business 

6.2.6.2.6.2.6.2.    BorlandBorlandBorlandBorland    

Please see ZapNote ZTZN-1014 

6.3.6.3.6.3.6.3.    BowstreetBowstreetBowstreetBowstreet    

Please see ZapNote ZTZN-1015 

6.4.6.4.6.4.6.4.    ExadelExadelExadelExadel    

Please see ZapNote ZTZN-1039 

6.5.6.5.6.5.6.5.    FlashlineFlashlineFlashlineFlashline    

Please see ZapNote ZTZN-1043 
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6.6.6.6.6.6.6.6.    IBMIBMIBMIBM    

Please see ZapNote ZTZN-1050 

6.7.6.7.6.7.6.7.    InstantisInstantisInstantisInstantis    

Please see ZapNote ZTZN-1051 

6.8.6.8.6.8.6.8.    KinzanKinzanKinzanKinzan    

Please see ZapNote ZTZN-1059 

6.9.6.9.6.9.6.9.    LogicLibraryLogicLibraryLogicLibraryLogicLibrary    

Please see ZapNote ZTZN-0181 

6.10.6.10.6.10.6.10.    MetaMatrixMetaMatrixMetaMatrixMetaMatrix    

Please see ZapNote ZTZN-1064 

6.11.6.11.6.11.6.11.    MicrosoftMicrosoftMicrosoftMicrosoft    

Please see ZapNote ZTZN-1066 

6.12.6.12.6.12.6.12.    NovellNovellNovellNovell    

Please see ZapNote ZTZN-1071 

6.13.6.13.6.13.6.13.    Rational SoftwareRational SoftwareRational SoftwareRational Software    

Please see ZapNote ZTZN-1081 

6.14.6.14.6.14.6.14.    Sun MicrosystemsSun MicrosystemsSun MicrosystemsSun Microsystems    

Please see ZapNote ZTZN-1093 

6.15.6.15.6.15.6.15.    SybaseSybaseSybaseSybase    

Please see ZapNote ZTZN-1095 

6.16.6.16.6.16.6.16.    SystinetSystinetSystinetSystinet    

Please see ZapNote ZTZN-1096 

6.17.6.17.6.17.6.17.    The Mind ElectricThe Mind ElectricThe Mind ElectricThe Mind Electric    

Please see ZapNote ZTZN-1098 

6.18.6.18.6.18.6.18.    WakesoftWakesoftWakesoftWakesoft    

Please see ZapNote ZTZN-1105 

6.19.6.19.6.19.6.19.    WebPuttyWebPuttyWebPuttyWebPutty    

WebPutty is no longer in business 
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6.20.6.20.6.20.6.20.    ZareusZareusZareusZareus    

Please see ZapNote ZTZN-1111 



 Service-Oriented Architecture Best Practices February 2003 

Copyright © 2003, ZapThink, LLC 35 

ZapThink, LLC  11 Willow Street, Suite 200 Waltham, MA 02453 info@zapthink.com  www.zapthink.com

Related ResearchRelated ResearchRelated ResearchRelated Research    

ReportsReportsReportsReports    

 Web Services Technologies and Trends Report (ZTR-WS100) 
 Service-Oriented Integration Report (ZTR-WS103) 
 XML and Web Services Security Report (ZTR-WS104) 
 Testing Web Services Report (ZTR-WS105) 
 Service-Oriented Management Report (ZTR-WS106) 
 Service-Oriented Process Report (ZTR-WS108) 
 SOA Consulting Report (ZTR-WS109) 
 Grid Computing Technologies and Trends Report (forthcoming) 
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their respective owners and ZapThink makes no claims to these names. 
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About ZapThink, LLCAbout ZapThink, LLCAbout ZapThink, LLCAbout ZapThink, LLC    

ZapThink is an IT market intelligence firm that provides trusted advice and critical insight into 
XML, Web Services, and Service Orientation. We provide our target audience of IT vendors, 
service providers and end-users a clear roadmap for standards-based, loosely coupled 
distributed computing – a vision of IT meeting the needs of the agile business. 

ZapThink’s role is to help companies understand these IT products and services in the context 
of SOAs and the vision of Service Orientation. ZapThink provides market intelligence to IT 
vendors who offer XML and Web Services-based products to help them understand their 
competitive landscape and how to communicate their value proposition to their customers 
within the context of Service Orientation, and lay out their product roadmaps for the coming 
wave of Service Orientation. ZapThink also provides implementation intelligence to IT users 
who are seeking guidance and clarity into how to assemble the available products and 
services into a coherent roadmap to Service Orientation. Finally, ZapThink provides demand 
intelligence to IT vendors and service providers who must understand the needs of IT users as 
they follow the roadmap to Service Orientation. 

ZapThink’s senior analysts are widely regarded as the “go to analysts” for XML, Web Services, 
and SOAs by vendors, end-users, and the press. They are in great demand as speakers, and 
have presented at conferences and industry events around the world. They are among the 
most quoted industry analysts in the IT industry. 

ZapThink was founded in October 2000 and is headquartered in Waltham, Massachusetts. Its 
customers include Global 1000 firms, public sector organizations around the world, and many 
emerging businesses. ZapThink Analysts have years of experience in IT as well as research 
and analysis. Its analysts have previously been with such firms as IDC and ChannelWave, and 
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