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Defining Terms

FROM THE EDITOR

I t seems like not a day goes by lately in which some new story of malfeasance in office 
doesn’t come out – whether it’s lying under oath, using the services of a call girl, or spy-
ing on other officials in the government in order to further a personal agenda. Clearly, 

our elected officials don’t have a clue about the meaning of governance.
 Given that, it’s not really surprising that there seems to be some confusion in the SOA mar-
ket place about what we mean when we say “SOA Governance.” To some vendors, governance 
means a product. When I say governance, I mean a process. While I think it’s simple to explain 
what we mean, I don’t think the confusion about terms is beneficial to the industry.
 When an enterprise IT organization adopts SOA, it begins a journey of transformation 
within the infrastructure as well as within the fundamental business processes of the cor-
poration. This has a number of results that are fundamentally disruptive to the steady state 
of the organization (change always is). The small pilots that are created as the first steps 
toward SOA have very little impact on the organization. They create a few services, help 
define product selection and everyone goes on the way they have been working. But after a 
certain point, maybe 20 or 30 services or so, a variety of issues crop up.
 One is ownership of a service. Ownership implies control, but it also implies cost and 
funding. When a department funds a small server to do LDAP, and it becomes overwhelmed 
because 16 other departments now want to use the same shared service (identity manage-
ment), finger pointing can quickly occur. Rarely do funding models and growth predictions 
get rolled into the first services, and yet many of them are the support services that are 
necessary for every project.  
 Another issue is that of version control and consolidation. When a company decides that 
there will be one defining service for some particular purpose, it needs to be able to con-
solidate various versions of the truth that may already exist. This poses several problems. 
The most immediate problem is getting multiple groups to agree on what the single version 
of the truth is. Sometimes this results in huge battles or a large number of “optional” pa-
rameters. Groups that have defined basic communications differently (like marketing and 
manufacturing having their own views of what is a customer) are not likely to easily change 
their perspectives, but it’s usually in the organization’s best interests not to have multiple 
versions of the truth. In the case of a tie, who gets to be the tie breaker?
 These and other questions point to the organizational and managerial aspects of service-
oriented architecture. While there are multiple ways to organize around these basic issues, 
there is no getting around the fact that there needs to be some organization that makes 
decisions and helps determine the transformation of the IT landscape from silo applica-
tions to shared (or at least shareable) services.
 That’s really what I mean when I say governance – organization and processes for con-
trolling the use of services. 
 Now what some vendors seem to call governance is something I think of as SOA Manage-
ment – namely the observation of, enforcement of, and reporting of the quality of service 
or service level agreements. SLAs and QoS are both important facets of the IT world – but I 
rarely regard them as governance. In most cases you can’t truly decide on the SLA or QoS, 
rather it’s derived from best performance characteristics or limiting factors like network 
latency. So rather than governance, I usually think of this as Management or Reporting.
 Most of the time, confusion over terms isn’t so bad – but you can see that calling one 
thing something else can lead to bad behavior and mistaken purchase orders.  
 Time to run; I think I’ve just been nominated for governor.   

WRITTEN BY SEAN RHODY

About the Author

Sean Rhody is the editor-in-chief of SOA World Magazine. He is a respected industry expert and a consultant with a leading 

consulting services company. sean@sys-con.com
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COMMUNICATIONS

Testing Process Orchestrations 
Based on the BPEL Standard 

BY MIKE PELLEGRINI

C
omposite applications are made up of discreet services that have been tried and 
proven reliable, but building an orchestration that incorporates services that 
come from several sources, some of them outside of the company, could intro-
duce testing hazards beyond just bad output. For example, let’s say that your 

business has a process that includes activities to run a credit check with an external credit 
agency or to schedule a package delivery with an external shipping service. When doing 
either of those tasks, we are introducing into the process two elements that can’t be easily 
tested live, simply because we don’t own the services internally.
 Many processes also include delays or timeouts that are built into the process – this can 
further complicate matters, so testing each run-through of the application could take days. 
Besides these external factors, there are also internal processes that are in heavy use for 
other applications that are subject to changes and downtime. What you’re left with is few, if 
any, services that are easy to test.
 Meanwhile you have out-of-band events, correlation, and other factors that present 
challenges to testing composite applications. The need to pay extra attention to these risk 
factors introduced by building applications from loosely coupled services doesn’t diminish 
the value of building standards-based composite applications, but a methodical and visual 
system to address these factors can extend the value even further.
 In fact, unit testing for BPEL-based applications doesn’t have to be harder than testing 
any other kind of program. If you take a few reasonable steps you’ll have the information 
you need to confidently revise and deploy your standards-based composite application us-
ing a test-first methodology.
 A clear first step is to take the process offline. For example, if your application calls for a 
credit check, it may be impractical to send 10, 100, or 1,000 requests to the credit agency 
while you’re testing. This can be done by collecting the actual responses created by live use 
of the service or generating sample data on your own to represent both the expected re-
sponses and all likely alternate responses, like responses that indicate a failure or responses 
that contain unexpected data. By using sample data in place of actually calling live services 
you can safely run process tests and be guaranteed of the expected outcome.
 At this point you’re ready to run your suite of process scenario tests. The best way to 
understand the flow of activity and how problems develop is via a visual representation of 
where scenarios have passed, failed, or reached an unknown state. For example, display-
ing a report showing that out of 100 scenarios, 67 passed, 30 failed, and three reached an 
unknown state. This will help you find the problem areas and avoid putting a band-aid on 
certain symptoms when the real problem is somewhere else.
 Finally, you need to annotate the results to pinpoint the problems further. So, of the 30 fail-
ures detected, you’d want to be able to visually depict where exactly in the process orchestra-
tion the failure occurred. From there, you’re armed to fix the issues and retest the application 
until all of the results are as you expect and any failures are dealt with to your satisfaction. 
 Many architects believe that testing composite applications is extremely difficult, or even 
impossible. However, if the correct steps are taken, that stigma can be erased, and testing 
composite applications can be just as easy as testing other any other program, and testing 
is crucial to gaining maximum benefit from your SOA and composite applications.  

About the Author
Mike Pellegrini is a principal architect in the Office of the CTO at Active Endpoints. For the past 15 years, he has worked for both 

leading software vendors and IT organizations in moving technology solutions from early adoption to mainstream acceptance.

BPEL testing got a bad rap
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Long-Tail SOA and the 
Mythology of Reuse
In praise of the niche market, the other 80%

LONG-TAIL

BY MARC RIX

Not all services are created equal. It would be great if implementing SOA were simply a matter of applying a standard design pat-

tern to all services. Once IT had identifi ed and codifi ed an optimal design standard, services could be stamped out in assembly-

line fashion until the IT landscape had been transformed. Unfortunately, we don’t live in a cookie-cutter service Utopia.

Different Strokes for Different Folks

Services exist in all shapes, sizes, colors, 
and fl avors. What’s more, they’re not all 
conducive to the same design approaches. 
Services are the modern digital incarnation 

of useful business functions: Get Employee, Create 
Purchase Order, Calculate Credit Score, Find Recom-
mended Products. Any amount of work done by a 
system on behalf of another system (or user) qualifi es 

as a business function. IT’s raison d’etre is to provide these functions to the 
enterprise, and the types of functions offered are as varied as the customers 
who use them, the complexity of the tasks done, and how each one relates 
to other functions. Some functions are big, some are small, some are used 
throughout the enterprise, and some are used only in obscure business 
niches. No two services are exactly alike and each service delivers a unique 
amount of value to the enterprise. To understand a service’s value we need 
to understand how it’s used.
 Like books, songs, movies, news, and coffee, different customers 
prefer different IT services. There are popular “mainstream” services 
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that appeal to large groups and unpopular “niche” services that ap-
peal to only a few people. What’s more, as the world is discovering 
that there’s tremendous value in offering niche products to obscure 
“Long-Tail” consumer markets, IT has a similar opportunity in provid-
ing big value to the enterprise by offering Long Tail services. This flies 
in the face of traditional IT strategy (and popular SOA strategy for that 
matter), but it’s an essential ingredient in the recipe for agility.

Creatures of Habit
 The big events get all the press. The A-List actors make all the 
money. The biggest hits get all the radio play. The coolest gadgets 
get all the sales. We latch onto mainstream products because they 
make a big impact. These phenomena follow Long Tail distribu-
tions, where 20% of the causes lead to 80% of the effects. The 
Long Tail is hard at work in our IT departments too, governing the 
popularity of our technology functions. (A technology function 
is any unit of software that could be exposed as a service through 
SOA.) Each function carries a certain level of demand. Plotting the 
demand profiles of all IT functions and ranking them from most 
used to least used would produce a Long Tail graph similar to Fig-
ure 1, where the most used 20% account for roughly 80% of the total 
market for IT functions. These are IT’s star performers and are be-
ing tracked down and converted into services by SOA practitioners 
everywhere. The other 80% lurk in the shadows of IT’s portfolio and 
are generally overlooked as candidates for SOA. When it comes to 
deciding which business needs to focus on for SOA, we instinctively 
draw a clear line in the sand. We grab onto the most recognizable 
20% and forget the rest. Why such divided interest?
  We see opportunity in catering to the needs of the masses. We 
see risk in catering to the needs of the few. As SOA practitioners, 
our goal is to maximize the value of IT by instituting sweeping 
architectural change. Our job is to unwind decades’ worth of ac-
cidental architecture and convert IT from a necessary liability into a 
strategic asset, and do it all before our competitors do. No pressure. 
Naturally, when the pressure is on we focus on what we know, what 
we are most comfortable with. We are most comfortable building 
for maximum reuse.

The Mythology of Reuse
 IT historically caters to the business masses. We own the ERP 
systems, the intranets, the corporate Web sites, the enterprise 
portals, the business intelligence platforms, the data warehouses, 
the e-mail infrastructure, the LDAP forests, the B2B feeds. We 
build million-dollar solutions and roll them out to hundreds, even 
thousands, of users. We go big because we have to. IT is the technol-
ogy utility provider for the enterprise. Because our IT departments 
have limited resources, we must be selective about the projects we 

undertake. Traditionally, we select the ones with the biggest impact, 
the broadest reach, the highest reuse to satisfy as large a contin-
gent of customers as possible. We can’t afford to occupy ourselves 
with providing obscure products in low demand any more than 
the corner convenience store can afford to stock every brand of 
toothpaste, cereal, and beer. IT has been in the business of provid-
ing mainstream products to a mainstream audience for decades. 
When it comes to SOA, we instinctively follow the same strategy. We 
strive for SOA solutions that offer the greatest value. Unfortunately, 
the way we typically valuate SOA solutions is flawed.
 The most popular method of determining SOA value involves 
examining reuse. “Do that which maximizes service reuse” seems to 
be the mantra of the SOA industry today. Indeed, in my own experi-
ence, reusability has been the primary, if not exclusive, yardstick 
with which SOA success is measured. SOA success seems to be 
synonymous with high service reuse. This philosophy implies that 
reusable services are more valuable to the business than non-reus-
able ones, and bases ROI on the number of consumers a service 
has. More consumers means higher reuse means greater value. In 
reality, the link between service reuse and business value is a myth.
 We tend to believe that services will be reused if designed well, 
but we have little direct control over how reusable a service is. Sure, 
we can take care to design our services in ways that let them be 
leveraged by more than one consumer, but this just ensures that the 
service is capable of being reused, not that it will be reused. Reuse 
is really a function of demand. Naturally, the higher the demand the 
higher a service’s reuse potential. The point is that a service is not 
reusable because it was designed a certain way. Rather, a service is 
reusable because it exposes a business function that is already in 
high demand.
 We also have a tendency to believe that reuse leads to busi-
ness alignment and agility. Service-enabling IT’s most widely used 
capabilities should bring IT and business closer together and 
change-proof most of the enterprise, right? Actually, mainstream 
services benefit IT more than they benefit the business. IT is likely 
to respond more quickly in times of change, but the benefits of 
that agility seldom extend out into the lines of business. Suppose, 
for example, that an IT shop anticipates replacing an antiquated 
ERP system. It prepares by abstracting its widely used reporting 
functions through service interfaces and retooling existing busi-
ness intelligence systems to use those services. Then at some point 
in the future executive management sends down the order to swap 
in a new system. If everything goes well, users of the BI tools (and 
the tools themselves) will have no knowledge of the swap. The 
transition will be seamless and transparent to consumers of ERP 
reporting functions. The success would showcase IT’s agility and 
alignment with corporate directives, but wouldn’t benefit lines of 
business directly. There’s a difference between providing services 
that improve business practices and providing services that prevent 
disruption to business practices. Service-enabling mainstream 
functions protect lines of business from change (an IT virtue) but 
don’t make lines of business more competitive (a business virtue).
 Mainstream service opportunities are also relatively rare. They 
are extremely important, to be sure, but they are far outnumbered 
by niche opportunities. To provide only highly reusable services is 
to turn a cold shoulder to 80% of the company’s business needs. 
Who will be there when those needs change? What’s more, niche 
services benefit business users directly since it’s usually line-of-
business personnel who request them. Niche services solve very 
focused business needs and, by definition, aren’t very reusable; 

LONG-TAIL

Figure 1: The Long Tail of IT
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however, niche needs exist en masse and come directly from the 
trenches – and that’s where business battles are won and lost.
 As long as the goal of SOA is to improve business agility, the 
needs of our companies’ niche markets shouldn’t be ignored. Fo-
cusing on popular solutions and maximum service reuse is a natu-
ral IT response to the challenge of building enterprise agility. But an 
SOA built on the premise of maximizing service reuse focuses too 
much energy on internal, corporate needs. To deliver on the true 
promise of SOA, our strategies must also push specialized services 
out to the very edges of our businesses where they can be leveraged 
when needed. Services do not have to be reusable to be valuable. 
They just need to be available. This is Long Tail SOA.

Mainstream versus Long Tail SOA
 Reuse is only one factor in the SOA value equation. Now that the 
myths about service reuse have been revealed we can open our 
minds to other considerations — namely demand for services and 
the nature of change. These forces influence SOA implementation 
and can act for or against SOA goals depending on the strategy. 
What may weaken a mainstream approach may strengthen a Long 
Tail approach, and vice versa. Remembering that mainstream SOA 
focuses on providing popular services for a few large business 
“markets” and Long Tail SOA on providing specialized services for 
many small markets; let’s examine how each approach is affected 
by service demand and change.
 As said, different business customers need different IT services. 
When a service is needed by more than one customer reuse hap-
pens. Reuse is a measure of the demand for an individual service 
and is generally good. But it’s also important to measure the 
demand for entire collections of services, or service “markets.” The 
aggregate demand for mainstream services is huge, encompass-
ing roughly 80% of all service consumers. By contrast, the aggre-
gate demand for niche services is relatively small at 20%. At first 
blush this might suggest that building niche services makes poor 
business sense. But due to the Long Tail effect, four niche services 
are in demand for every one mainstream service. In other words, 
mainstream SOA leaves four markets underserved for every one it 
satisfies. These four markets may be small, but they still represent 
a missed opportunity for IT. How much missed opportunity is a 
function of the protection those services provide during times of 
change.
 The value of SOA is revealed during turbulent times. This is 
where the SOA rubber meets the road. Like the distribution of ser-
vice demand, the distribution of change across the enterprise isn’t 
uniform. Some areas of business are more susceptible to change 
than others, and some periods of change are more disruptive than 
others. SOA strategies should be in tune with these differences, oth-
erwise they risk committing the cardinal sin of IT — being unpre-
pared to facilitate fluctuating business needs. 
IT must be prepared to deal with the magnitude of change. We have 
a good understanding of this already by virtue of our mainstream 
IT mentality. We know first hand that when change affects core 
enterprise systems — through government regulation, acquisi-
tions, legacy system retirement, and so on — the shockwave can rip 
through the entire company. Being unprepared for major infra-
structural change leaves a big crater and can be the death knell for 
a company. Mainstream SOA protects against this kind of threat. 
By contrast, a change to a niche service leaves a small crater and 
only affects a small pocket of the business. Companies usually heal 
quickly from isolated niche threats. 

 IT must also be prepared to deal with the frequency of change, 
which is often overlooked. Every time change, big or small, is al-
lowed to affect the business, the business’s defenses are weakened. 
Mainstream SOA guards against the biggest threats but lets the 
smaller ones through, which would be fine if there weren’t so many 
small threats to worry about. In reality, though, big change is rare 
and small change is constant. Mainstream services change infre-
quently because they are mainstream services. They are owned by 
IT, they are the lifeblood of the business, and carry core functions 
and data to all facets of the enterprise. They uphold the fundamen-
tal policies, business practices, and values of the company through-
out the business ecosystem. They must remain as stable as possible 
because changing them risks disrupting the business on a global 
scale. As such, change in mainstream IT typically occurs on time 
scales measured in fiscal years or quarters.
 Change in niche IT, on the other hand, is measured in days. 
Niche services are owned by the business and change with external 
market conditions. They deliver data and functions that provide 
relevance and differentiation to business units in local markets. 
People at the edge of business — sales reps, regional managers, 
product managers, R&D engineers — need more than mainstream 
one-size-fits-all services because their customers need more than 
generic one-size-fits-all products. These areas of the business make 
demands of IT that are a direct reflection of their customers’ needs, 
which are always changing. For IT not to respond to small changes 
in niche service markets is to allow the systematic erosion of LOB 
revenues. Real IT-business alignment and agility comes from Long 
Tail SOA because when change happens, it’s most likely to be felt at 
the front lines rather than the back office. 
 So which is the best SOA strategy? In the end, is it better to hedge 
against infrequent big change or frequent small change? Is it better 
to provide services to a few large audiences or many small ones? Is 
it better to strive for reuse or agility? Like most situations, posturing 
at one extreme or the other is seldom optimal. The best strategy is 
the one that best addresses the strategic goals of the company, but 
probably involves some amount of blending of mainstream SOA 
and Long Tail SOA. 

Hybrid SOA
 Mainstream SOA maximizes service reuse and prepares IT for 
the most crippling effects of change, but it’s complex, expensive, 
and takes years to show significant returns on investment. It “feels” 
more natural but aligns IT more with the corporate hub than with 
the business at large. Long Tail SOA caters directly to line-of-busi-
ness needs, dampens the effects of everyday change, is inexpensive, 
and yields a quick ROI, but it’s less intuitive and addresses only 
one-fifth of the total demand for IT services. Either approach by 
itself won’t lead to SOA nirvana, but combining them through intel-
ligent service design can.
 Make Long Tail SOA an extension of mainstream SOA. Most 
niche services are refinements or customizations of mainstream 
services. A mainstream “Get Property For Sale” service could evolve 
into “Get Houses By Zip Code In Price Range” as it travels down the 
Long Tail. In this example, the original service became less valuable 
(generic and reusable) at the mainstream level but more valuable 
(customer-oriented) at the niche level. Although the second service 
is a different “product” than the first with a different market, it 
doesn’t have to be implemented separately. In fact, it should borrow 
as much as it can from the generic service and just add the unique 
parts. For example, it could call the generic service and refine the 

LONG-TAIL



results based on its specialty. In other words, Long Tail services can 
be derived from mainstream services simply through effective ser-
vice composition. Easily stated, but this requires a bit of discipline.
 Hybrid SOA requires a strong Mainstream SOA foundation. 
Because Long Tail services are dependent on mainstream services, 
mainstream services need to be stable. If a mainstream service 
changes it could cause entire families of related Long Tail services 
to change. Solid design, high availability, and loose coupling are 
essential at the foundation service level. 
 All services must be discoverable. In Hybrid SOA, single-service 
solutions are rare. Instead, IT solutions are value chains of services 
of varying granularity and complexity strung together to meet spe-
cific business needs. Developers (or mashers!) of Long Tail services 
need to know where the raw materials are to draw from. Otherwise, 
the services either can’t be built or are built by duplicating existing 
services.
 Finally, strong standards and governance are required to enable 
hybrid SOA. This point may seem obvious, but the importance of 
standards and governance should be stressed since hybrid SOA 
brings two distinctly different service economies together. Stan-
dards and governance practices that are effective in either main-
stream SOA or Long Tail SOA may not be relevant when the two 
are combined. For instance, mainstream SOA may operate well 
without strict interoperability standards, especially if the major IT 
systems are more or less homogenous, such as in predominantly 
Microsoft or Oracle shops. But interoperability standards would 
become important when introducing Long Tail SOA if technol-
ogy used by lines of business were more of a mixed bag. IT may 
also not have the resources or bandwidth to supply all Long Tail 
services, in which case niche service development (or mashing!) 

would need to be decentralized. Standards and governance would 
need to be rigid enough to maintain quality of output yet flexible 
enough to accommodate a diversity of composition tools and 
methodologies. 

The Bottom Line
 Like many products, the demand for IT functions follows a power 
law distribution, where there are a few extremely popular main-
stream functions and many unpopular niche functions. IT tends 
to aim its SOA guns at popular solutions because of the perceived 
benefits of high service reuse. But mainstream SOA leaves vulner-
abilities in the business to be exploited by constant change. IT can 
manage change risk more comprehensively and align itself with the 
business more closely by offering a broad assortment of “one-off” 
services in the Long Tail market. 
 Neither mainstream SOA nor Long Tail SOA is effective alone. 
They are complementary strategies that should be blended to-
gether to maximize the benefits of Service Oriented Architecture. 
In hybrid SOA, mainstream services provide the foundation for 
enterprise-wide networks of service-oriented value chains. These 
value chains flow down into the Long Tail and deliver special-
ized just-in-time services to small teams at the edges of business 
— where agility matters most.   
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Synergize WSRP & AJAX with ESB for  
Customizability & Security
Exploiting complementarities of Web 2.0 and SOA

BY KRISHNENDU KUNTI, UJVAL MYSORE AND NAGARANI BADVEETI

S
OA has come a long way from a concept to wide-scale 
adoption by the enterprise at multiple layers of IT. SOA 
implementation at the UI layer is the latest in SOA adop-
tion trends. SOA has manifested itself in a number of 

flavors like creation of a rich user experience by using technology 
like AJAX (e.g., Google Maps), provisioning value-added services 
by mashing up data from multiple sources (e.g., chicagocrime.org), 
community-based peer-to-peer interactions (e.g., Facebook and 
Flickr), creating collective intelligence (e.g., Digg and del.icio.us), 
creating collaborative platforms often catering to a trusted commu-
nity, and creating modular content-based sites (e.g., Marumushi.
com). 
 All of these adoption models use an architecture best suited to 
their purpose that includes techniques such as of Java scripting 
at browser end to asynchronously fetch data (e.g., Google Maps), 
creating content mashups at server end from multiple data sources 
like RSS or screen-scraping techniques, and creating mashups 
purely at client end, which might be difficult due to browser-based 
restrictions (e.g., Mozilla restricts direct data access from multiple 
machines from a single browser session). The core idea is there’s 
no single technique to address different kinds of scenarios for SOA 
adoption at the UI layer. 
 Scenarios that require aggregation and customization of reus-
able UI components along with value-added features of rich user 
experience and security can greatly benefit from using technologies 
like AJAX and WSRP. Picking up on that point, we have proposed an 
architecture involving WSRP and AJAX that not only takes care to 
present a customized UI to the user but can also handle non-func-
tional requirements like security, which assumes significance in 
creating trusted business communities. 
 In the proposed architecture (as shown in Figure 1) an Enterprise 
Service Bus manages UI customization based on a user profile by 

transforming a markup 
fragment generated from 
the WSRP producer. 
The ESB also handles 
features like security and 
caching and acts like a 
single-point proxy for 
WSRP producers and the 
Web Services there by 
addressing any browser-
side restriction as we 
said. In this architecture 
AJAX controls are used 

to do partial updates of remote portlets by making a direct call to 
the ESB instead of routing the call from the browser to the WSRP 
producer via the WSRP consumer thereby achieving significant 
performance benefits and a rich user experience.
 The proposed architecture also handles overall security concerns 
like authentication, single sign-on (SSO), authorization, message 
confidentiality, and privacy. Consider a business scenario where a 
user needs to access data from more than one portlet from different 
WSRP producers either simultaneously or one after the other. In 
either of these cases the user credentials should only be validated 
once; this feature is provided using WSRP Security. Features like 
selective access of portlets to certain users, message encryption, 
digital signatures, and SSO/secure access to enterprise services 
from browser-based AJAX controls is also provisioned using the 
enterprise service bus. Using WSRP and AJAX along with an ESB is 
an interesting proposition in a number of real-world scenarios that 
need to share a dynamically customized UI based on consumer 
profiles and provisioning of rich user experience, while catering to 
security requirements conducive to a trusted business community. 
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EDI to XML: A Practical Approach
Accessing or creating EDI messages as XML

BY CARLO INNOCENTI 

W
hile EDI transactions account 
for most worldwide commercial 
activity, XML-based alternatives 
are beginning to gain traction. 

According to Forrester Research stateful XML, 
stateless XML, and even flat file exchanges are 
all projected to grow at a faster rate than EDI 
over the next few years. The firm predicts stateful 

XML transactions will be required for a growing number of B2B 
process-oriented transactions and are projected to exceed the 
growth of EDI transactions over the next five years.
 This article will discuss how today’s B2B support infrastructures 
must be designed to take advantage of both new and old technol-
ogy to meet the full range of an organization’s external integration 
needs and support process improvement efforts across the entire 
value chain. This article will illustrate how to use XQuery and XSLT 
on non-XML data – bridging the legacy gap using technologies cur-
rently deployed and showing how EDI and other legacy formats can 
co-exist with XML for maximum gain.

How Things Were
 One of the challenges that B2B infrastructures have to face is 
making multiple business partners communicate with each other 
“understanding” what the information they’re trying to exchange is 
and what it means. It’s not a new problem; human beings after all 
started facing this issue long before software platforms came into 
being.
 In the mid-90s, when B2B infrastructure started becoming 
relevant, vendors cleverly thought that agreeing on standards de-
scribing the messages being exchanged through the B2B platforms 
would be useful; that’s why EDI became popular; EDI provided 
a well-defined, compact way to exchange messages, providing 
self-contained information about what the message is about (an 
invoice, purchase order, healthcare enrollment request), and where 
inside the message the relevant information is (here’s the list of 
ordered items, here’s the address where to ship the merchandise, 
here’s the name of the member). 
 That’s why large EDI standards like X12, EDIFACT, IATA, HL7, 
Odette, and SWIFT came out, each of them controlled by a specific 
standard body, each of them with their little syntax peculiarities, 
each of them interpreted slightly differently by each vendor; but 
still, standards!
 At the end of the 90s it was starting to become clear that EDI, the 

text formats (comma-separated value files, for example) and binary 
formats that were widely used in all industry verticals lacked a num-
ber of important characteristics: they weren’t (easily) human readable; 
they required dedicated parsers for each version or sub-version or 
dialect or interpretation of the format; and, probably most important-
ly, they weren’t easily extensible. Those are some of the reasons that 
led to the creation of XML (eXtensible Markup Language). 
 XML is human-readable; no matter what the XML structure is 
a single standard parser can process it; and XML is meant to be 
easy to extend (after all, that’s what the “X” stands for!). Yes, XML 
is much more verbose than other ways of exchanging information, 
but hardware and bandwidth made a lot of progress by the late 90s, 
and IT professionals were willing to trade the cost of dealing with 
larger messages for the benefits that doing so brings to the table.

How Things Are
 Fast forward several years. One might expect that all B2B infra-
structures has switched to XML; all information among companies 
exchanged as XML under the control of standard XML Schemas 
that enforced the validity of every XML message moved on the wire. 
Developers only need to focus on dealing with the XML data model 
in their applications and integrating new business partners in the 
B2B infrastructure is a breeze.
 Well, reality is very different. It’s true that XML has become the 
major standard for exchanging information in B2B infrastructures 
in most industry verticals; and it’s true that XML has replaced the 
prominent role of EDI formats or proprietary text or binary formats 
in doing so. But it’s surely not true that the use of non-XML formats 
in B2B contexts has disappeared: in many contexts EDI is still the 
most adopted way to exchange information (think about SWIFT); 
in some other cases standard bodies provide both EDI and XML 
formats for their own specifications (think about IATA or HL7), 
and your organization may end up being in the situation where it’s 
dealing both with vendors that are still using EDI formats and with 
others that have switched to XML. And to make things even more 
complicated, services on B2B infrastructures are usually developed 
using languages like Java or C#, which create yet-another level of 
indirection with the data model that has to be used for information 
to be exchanged (XML, in the lucky cases) or even stored (tables).

There’s Hope
 In the past few years the XML community has tried to find a rem-
edy for this situation. So-called native XML languages have been in-
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troduced at least to make it easier for IT organizations to deal with 
XML structures, eliminating the need for bridging between the XML 
and the Java or C# data models whenever one had to deal with or 
create XML documents. First XSLT and then XQuery have provided 
a big help in that direction. Even the more recent Linq-for-XML ap-
proach introduced by Microsoft moves in the same direction. Both 
XQuery and XSLT are languages that are designed to work against 
the XML Data Model (XDM); when developers write XQuery or 
XSLT the only data model they’re dealing with (to access/query it or 
create it) is XML. The most obvious reaction that IT organizations 
may have is that neither XQuery nor XSLT are well suited to dealing 
with a set of different data sources, like XML messages, EDI mes-
sages, or text or binary formats. 
 But if you think carefully about it, what XQuery and XSLT really 
require is for the data they’re working to look like XML; the data 
must be available as a XML Data Model; it doesn’t really matter 
what the underlying physical representation of such data is as 
long as XQuery or XSLT can see it as XML. Considering that XML 
provides a highly flexible way to represent information, it’s defi-
nitely possible to think about a variety of ways in which the data 
contained in an EDI message, for example, can be interpreted as 
XML. That’s an intriguing concept: provide a way to access or create 
EDI messages as XML, and my B2B infrastructure can be designed 
to just deal with XML: there’s no need to have special cases meant 
to support business partners that are dealing with EDI or even 
proprietary text or binary-based formats.

A Practical Approach
 That all sounds very interesting; but in practical terms how can 
that work? Are there ways to make XSLT or XQuery processors deal 
with EDI as if it was XML?
 One simple yet powerful way to make most existing XQuery and 
XSLT engines able to process EDI as XML is to make the processor 
able to access non-XML data through custom URI resolvers. What 
is a URI resolver? When an application tries to access a resource 
referenced as, for example, file:///c:/myFolder/myDocument.xml, 
or http://myServer/myFolder/myDocument.xml, what happens 
under the cover is that the standard URI resolver understands that 
“file:” identifies a resource on your local file system and it retrieves 
the file myDocument.xml in the myFolder directory; or that “http:” 
identifies a request to access a resource through the HTTP protocol, 
and it connects to myServer to GET myfolder/myDocument.xml. 
 And that mechanism is extensible: you can, for example, cre-
ate and use a custom URI resolver that knows how to deal with a 
specific URI scheme. For example, if your application references 
a URI like converter:EDI?file:///c:/myMessage.edi, the custom 
URI resolver will know that what the application is requesting is to 
retrieve an XML interpretation of the EDI message myMessage.edi.
 That’s quite a powerful mechanism; applications can leverage it 
to do what we described above: give XQuery or XSLT processors the 
ability to handle both XML and non-XML data transparently as if 
everything was in fact XML.

 For example, an XQuery could be in charge of retrieving all the 
book orders received as part of an incoming EDI message from a 
business partner, and return them in an XML format required by 
your application. Assume the EDI incoming message looks Listing 
1 and that the XQuery processing the EDI message looks like Listing 
2. The result of such XQuery would be something like Listing 3.
As you can see, the XQuery doesn’t know about the fact that you’re 
querying an EDI message to generate XML: from the XQuery point 
of view, you’re dealing strictly with XML.
 A similar extension can apply on the output side. Suppose I want 
to answer my business partner using an EDI message (since that’s 
all that partner can process); of course I’d like to be able just to deal 
with the generation of the proper response in XML terms, and then 
assume that what the business partner gets is actually EDI. 
You can do that, for example, by extending the concept of output 
method. Both XQuery and XSLT already support the ability to 
instruct the processor to serialize the result of their processing not 
only as XML, but also as HTML, XHTML, or event text. But what if 
you were able to tell your XQuery processor “serialize the result as 
EDI?” Your application would be able to focus on the fact that it’s 
dealing with querying and creating XML, but its result would in fact 
be EDI. 
 For example, the XQuery in Listing 4 (where only a portion is 
displayed) would generate an EDI message as the result as shown in 
Listing 5.

Conclusion
 Even if XML is becoming more and more widespread, modern 
B2B applications still need to deal with a variety of formats for 
incoming and outgoing messages. EDI is still widely used, espe-
cially in some specific market verticals, and it seems unlikely that 
its use will vanish any time soon. Being able to have infrastructures 
that can deal with heterogeneous data formats without forcing IT 
organizations to worry about what such data formats are and how 
to deal with them is crucial. Languages like XQuery and XSLT that 
are meant to work against the XML Data Model provide a great 
way for abstracting the physical details of the data that has to be 
manipulated or created and focus only on handling XML data. 
That approach allows EDI, text, or binary formats to be queried or 
even generated as if they were plain XML. There are already XQuery 
implementations on the market that expose such functionality, and 
that even extend that approach to the relational world, making it 
possible to deal with relational data, XML, and non-XML docu-
ments as if they were all expressed as an XML Data Model.
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Listing 2
<order>

    {

    for $GROUP_28 in doc(‘converter:EDI?file:///c:/ order.edi’)/EDI-

FACT/ORDERS/GROUP_28

    return

    <book>

        <quantity>

            {$GROUP_28/QTY/QTY01-QuantityDetails/QTY0102-Quantity/

text()}

        </quantity>

        <ISBN>

            {$GROUP_28/LIN/LIN03-ItemNumberIdentification/LIN0301-

ItemIdentifier/text()}

        </ISBN>

    </book>

    }

</order> 

Listing 3
<order>

    <book>

        <quantity>25</quantity>

        <ISBN>0764569104</ISBN>

    </book>

    <book>

        <quantity>25</quantity>

        <ISBN>0764569090</ISBN>

    </book>

    <book>

        <quantity>16</quantity>

        <ISBN>1861004656</ISBN>

    </book>

    <book>

        <quantity>10</quantity>

        <ISBN>0596006756</ISBN>

    </book>

</order> 

Listing 4
declare option ddtek:serialize “method=EDI”;

<X12>

    <ISA>

        ...

    </ISA>

    <GS>

        <GS01-FunctionalIdentifierCode>CT</GS01-FunctionalIdentifier-

Code>

        <GS02-ApplicationSendersCode>{/metadata/sendersCode/text()}</

GS02-ApplicationSendersCode>

        <GS03-ApplicationReceiversCode>{/metadata/receiversCode/

text()}</GS03-ApplicationReceiversCode>

        <GS04-Date>{/metadata/date/text()}</GS04-Date>

        ...

    </GS>

    <TS_831>

     ...

    </TS_831>

    <GE>

     ...

    </GE>

    <IEA>

     ...

    </IEA>

</X12> 

Listing 5
ISA+00+ +00+ +01+1515151515 +01+5151515151 +041201+1217+^+00403+00003

2123+0+P+*’

GS+CT+9988776655+1122334455+20041201+1217+128+X+004030’

ST+831+00128001’

BGN+00+88200001+20041201’

N9+BT+88200001’

TRN+1+88200001’

AMT+2+100000’

QTY+46+1’

SE+7+00128001’

GE+1+128’

IEA+1+000032123’



 Virtualization, the fundamental technological innovation 
that allows skilled IT managers to deploy creative solu-
tions to such business challenges, is rapidly evolving from 
taking one computer and making it appear to be many 
computers, to virtualizing almost any information technol-
ogy resource.

 Virtualization of distributed computing, of IT resources 
such as storage, bandwidth, and CPU cycles are all increas-
ing significantly in importance within enterprise IT. Virtual-
ization can also apply to a range of system layers, includ-
ing hardware-level virtualization, operating system level 
virtualization, and high-level language virtual machines.

 In short, Virtualization is being adopted by IT organizations 
around the world so rapidly right now that, according to 
research firm IDC, spending on virtualization software and 
services is expected to exceed $15 billion worldwide by 
2011 - up from $6.5 billion in 2006.

 The Virtualization Conference & Expo 2008 East, taking 
place on June 23-24, 2008 in New York City, is the leading 
event covering the booming market of Virtualization for the 
enterprise. 

TOPICS WILL INCLUDE:
•  I/O Virtualization
•  Application Virtualization
•  Desktop Virtualization
•  Network Virtualization
•  Physical to Virtual (P2V)  
 Migration
•  Server Virtualization
•  Storage Virtualization
•  Virtual Machine Automation
•  File Virtualization
•  Management Applications,  
 Tools and Utilities
•  Virtualization Scripts and  
 Procedures
•  Paravirtualization
•  Real-time Virtualization
•  Device Virtualization
•  Thin Client Solutions
•  Virtual Desktop  
 Infrastructure
•  Greening of IT
•  Vista & Virtualization

•  Microsoft’s Remote Desktop   
 Protocol
•  Virtual Machine Desktops
•  Security & Performance  
 Issues
•  Virtualization Security  
 Audits
•  Utilization and Performance
•  Virtual Backup
•  Systems Integration
•  Cloud Computing
•  High Availability (HA)
•  KVM (Kernel-based Virtual  
 Machine)
•  Virtual Appliances
•  and more...

REGISTER TODAY AND SAVE!
www.virtualizationconference.com

Reaching Beyond Physical IT: Explore the Power  
of Virtualization in Enterprise Computing

 The First Major Virtualization Event in the World! 

June 23-24, 2008 New York City

www.virtualizationconference.com
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Growing an SOA Garden
Turn flawed perspectives into something positive

BY STUART SMITH

A
dopting SOA is a lot like gardening. It takes time, skill, a 
lot of hard work, and the process can be messy and even 
a bit frustrating at times. I know you’ve probably heard 
tons of different analogies that attempt to put SOA and 

governance into everyday terms and I’m sure that growing the SOA 
“garden” through governance won’t be the last. I began thinking 
about this when faced with a client who seemed to be coming at 
things from all the wrong ways and expected me to grow the whole 
garden in the week we had together. At the end of the engagement 
all parties walked away with something that was very successful, 
not because I tried to convince them to approach things differently, 
but because I focused on how the positive elements of what they 
were saying could be turned into actionable items going forward.
 In these situations the client already knows what “garden” they 
want to grow. It’s our job to work with that vision, not convince 
them to grow a different garden, and simply help them avoid the 
“weeds” that will destroy what they’re trying to do. We are trying to 
teach them how to grow their own “SOA garden” so they’ll have the 
skills they need after we leave.
 In my opinion consultants in SOA engagements may see an 
increasing number of these situations in the near future from 
clients that know they want to do SOA and have been hearing the 
drumbeat from the industry saying “Governance, governance, gov-
ernance...” In these situations I think it will be successful to focus 
more on offering constructive guidance to turn whatever these 
companies, who want to do SOA and know they need governance, 
say to us into positive action.
 Let’s take a look at some of the flawed perspectives that may be 
offered and how to turn them into something positive...

1. We have SOA because we bought the products but now we need 
governance.

2. We need all the details of governance today!
3. Can you give us the governance artifacts from another company?
4. How do we bring everyone to the same level of maturity?
5. We think this will be part of our SOA governance, how do we 

make it happen?

 We have SOA because we bought the products but now we need 
governance. Obviously the biggest problem with this is a view that 
SOA is something you buy. Thankfully the vendors that have been 
preaching this to these clients weren’t able to convince them that 
SOA governance is also something you simply buy. It’s critical in 
these situations to reinforce the idea that SOA governance, even 

more than SOA in general, isn’t something you buy but something 
you do. Growing a garden isn’t simply buying all of the right materi-
als, but is also the effort you put into using those materials to create 
a beautiful garden. I think in these situations it will be important to 
evaluate what products and tools the client has, what capabilities 
those products have in relation to governance, and how those tools 
might be leveraged, even if only in the short-term. The reality is that 
if the products are already bought, the organization won’t have to 
go through the process of lobbying for money. Hopefully they have 
some product that can become a valuable part of their governance 
development process. As long as we can get the commitment they 
may need to reassess what products they may need in support of 
governance in the not-so-distant future, they can start doing gover-
nance today.
 We need all the details of governance today! The driving force 
behind this motivation is that those tasked with addressing the 
need for SOA governance want to be able to report to their superi-
ors “we are gardeners because we finished the garden.” The attitude 
that an outside consultant will have to change is that all details 
have to be in place before they can claim this. An important aspect 
to focus on in this situation is that an element of governance is un-
derstanding how the governance mechanisms themselves will grow 
over time. We can also focus on how they might be able to use the 
governance structures they already have in place and simply make 
small adaptations to adjust to SOA. If we can get these clients to fo-
cus on developing a plan for how they will develop SOA governance 
mechanisms, they can understand how to grow the maturity of the 
governance itself. Then they can say “we have SOA governance and 
we have a plan for making it better!”
 Can you give us the governance artifacts from another com-
pany? Besides the obvious non-disclosure issues, this is the “can 
you give us someone else’s garden?” mentality. The thought process 
is that if other organizations have already gone through the process 
and suffered the growing pains, perhaps we can avoid the same 
thing by dropping in place what they did. Although templates for 
service contracts, policies, and methodology might provide some 
guidance, it’s important to focus on the fact that these will have no 
value until they’ve been customized for and validated on the client’s 
environment. As long as we can get the client to commit to ask-
ing, “would this template work for us?” we can offer some generic 
artifacts to start the process, like using bulbs or young plants rather 
than seeds.
 How do we bring everyone to the same level of maturity? The is-
sue with this question is that the client thinks they should focus on 
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those elements that lag behind while ignoring or even holding back 
those elements or groups that may be more mature. The positive 
part here is that they recognize they’ll need to pay special attention 
to those groups that lag behind the broader level of maturity. Rather 
than trying to get the entire garden to grow at the same rate, you’ll 
have to get them to become experts in the dual role of growing the 
garden from scratch and tending the established garden. In fact, in 
the early stages of SOA adoption it’s probably more important to 
identify and leverage those groups or areas that are more mature 
as opportunities to be more effective with the limited resources 
initially available. Establishing a “selective SOA” process can help 
identify those areas that can provide more immediate returns, 
even if that only includes abstract (and more difficult to measure) 
benefits like “better connectivity” and “more robust architecture.” 
Another aspect of this approach is not to try to force SOA on those 
that may not see the value. If we see potential for value but those 
involved with the projects don’t, we should move on to the next 
potential valuable project rather than try to “force a fit” to SOA that 
carries more risk of failure, something we want to avoid early in 
the adoption process. Later on, when we can show off the beauti-
ful gardens we can grow, it will be easier to turn these people into 
gardeners.
 We think this will be part of our SOA governance, how do we 
make it happen? In this situation the client is presenting the 
SOA consultant with a specific project they would like to do in 
support of what they currently believe to be SOA governance. 
It’s important not to shoot this down unless they’re completely 
off base, after all, we don’t want to throw out a plant they think 
is beautiful simply because we don’t happen to like it. Hopefully 

they’ve heard enough about SOA governance that this project is 
something that can be an element, just not the entirety, of their 
SOA governance mechanisms. If we take the approach of reject-
ing their ideas and trying to force them down a different path, 
we’ll be doing the same thing we’re trying to tell them not to do 
for their early projects. It’s more important to focus on how to 
turn their project into a successful part of their early governance, 
hopefully also using the products they already have. It will be 
more important to assess the lifespan of that project as an ele-
ment of their SOA governance, whether the project needs to be 
enhanced, phased out, or adjusted in their future governance 
plan, and what other projects might be good to focus on to evolve 
the governance structure towards further maturity.
 Although these examples certainly don’t cover every situation 
an SOA consultant might find himself in, I think it provides several 
common situations that may occur in, most engagements.
 Too often clients see the “garden” as being an SOA-enabled 
enterprise but don’t know how to get there. The vendors are going 
to concentrate on “don’t we have great plants!” and not be as con-
cerned with how beautiful everything looks when taken as a whole. 
As we help get clients started with how they’re going to become an 
SOA-enabled enterprise, I think it’s important to reinforce the good 
things that they’re already telling you and turn that into something 
they can “grow” now.   

About the Author
Stuart Smith is an application server and portal administration lead at Web Age Solutions.

stuart.smith@authors.sys-con.com
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Spending time with my parents over the holidays got me to 

thinking about the differences between this generation and the 

previous one. 

M y parents expect to spend a certain 
amount of time and effort manag-
ing certain aspects of their lives. For 

example, when they drive to an unfamiliar va-
cation spot, they inquire about directions and 
even write or plot the route before they head 
out. Whereas for me, it is a matter of popping 
out an iPhone or a GPS device, saving time, 
improving accuracy, and avoiding the mistakes 

of manually drafting the directions.
 The same on-demand principles apply to SOA lifecycle evolution. 
When an infrastructure that allows for changes on-demand is es-
tablished, you need the agility to execute on them quickly and safely 
while preserving the quality of the overall system. This is a challenge 
that organizations face — attempting to change their underlying SOA 
systems without compromising existing business processes. However, 
this challenge can be solved with ubiquitous on-demand information.

Safe SOA Evolution
 The fact of the matter is that you almost never start anything 
from scratch. Instead, you’re always evolving what you already 
have. So the key to an agile SOA is to look into the various change 
activities that combine in a service lifecycle. These change activities 
include change inception, change elaboration and impact analyis, 
construction, and finally, transition into production. 
 There are three important points here: first, you can’t afford to 
spend time and resources repeating the same manual activities 
associated with each of these phases every time a change is needed, 
such as changes to the environment or testing and impact analysis. 
Second, the change processes are increasingly iterative; the days 
of the waterfall model, starting with requirements and design and 
ending with testing, are gone. Third, the phases I listed – which are 
mostly based on RUP (Rational Unified Process) – don’t include 
testing as an isolated phase. In fact, you should never have an ex-
plicit, sequential testing or validation phase if you want to have an 
agile, quality process that produces quality results.
 The more time you spend doing tests on changes made in your 
underlying systems, the more you are likely to compromise the agil-

ity of your SOA, and risk quality and continuity.
 Quality needs to be baked in. You don’t test it out of an applica-
tion. I’m by no means suggesting that you shouldn’t test and vali-
date, but the process of testing and validating against established 
policies needs to be continuously applied throughout the SDLC 
process, and information pertaining to these policies must also 
ubiquitously exist, on-demand, in the underlying environment. 
Just like when you’re driving, you wouldn’t pull out a piece of paper 
to draw up a new map every time the route or destination altered, 
you simply know where you are and have full situational-awareness 
then you set the new goal to get there from where you are. The same 
principles apply to the SDLC of software in general, and SOA in 
particular, because SOA’s main goal is to increase agility.
 So, efforts and resources have to be spent on establishing the 
infrastructure that provides on-demand visibility into the quality of 
the underlying artifacts. When you decide on a change in a system, 
its impact has to be analyzed immediately in terms of what existing 
services are going to be affected and what business processes rely 
on these services. What this means is that while the change is being 
worked on, developers have to be able to execute the relevant tests 
and validations immediately on the components that are impacted 
directly by that change.
 This is achieved by instituting process sensors at different points 
in the lifecycle to ensure quality at each of these points. As soon 
as the change activities commence, modifications to code or any 
service metadata artifacts (such as WSDLs and BPEL models) are 
validated, regression tests are executed at the code, service, and 
business process layers to detect undesirable side effects or devia-
tions from the existing functionality. Such multi-layer process 
sensors are similar to a manufacturing assembly line. They ensure 
that whatever is produced consistently adheres to established qual-
ity standards. These sensors also provide the on-demand visibility 
needed to achieve full situational awareness and quality measures 
anytime during the process. So let’s talk a bit more about these sen-
sors and how they’re applied.

Design and Development Policies
 Quality is best defined with a consistent policy. Just like run-
time security requirements, or how service use and availability 
are described with policies, quality can also be asserted with a set 
of declarative policies. Such quality policies, which I’ll refer to as 
design and development policies, define how the various artifacts 
are changed and produced, and what standards and rules they need 
to adhere to. For example, a policy may specify that developers 
with a certain role review code changes before they’re committed 

SOA SDLC: On-Demand
Sensors & on-demand visibility

BY RAMI JAAMOUR
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to a certain source control system; and according to the policy, the 
code changes need to follow certain maintainability rules, WSDLs 
need to pass WS-I BP compliance, messages must use a certain ver-
sion of SOAP and adopted WS-* specifications, and schemas must 
adhere to a set of best practices around design and type definition. 
These policies essentially define the structural requirements of the 
artifacts and as they’re enforced and measured with proper sensors 
by the underlying infrastructure, they eliminate certain defects or 
interoperability issues from getting into the system.

Functional Regression Tests
 Regression tests are what ensure that what worked yesterday is 
still working today. To capture system functionality best, they need 
to be applied at several layers: the code/class layer with JUnit or 
NUnit tests, the service layer with functional operation tests, then the 
process layer with tests that exercise the end-to-end transactions as 
defined by the various business process use cases. Once these various 
test assets are created, they’re maintained and evolved along with the 
application artifacts. As they execute continuously and automatically 
in the background, they ensure that when a change takes place it 
didn’t break any existing functionality. However, the key 
here is that these tests are created and maintained to be 
automatically runnable. To the largest extent possible, 
regression tests shouldn’t consume time or resources to 
be executed, only to be created and maintained. This is a 
critical principle that, once applied successfully, provides 
a huge improvement in both process agility (in terms 
rapid delivery), and test coverage. I’ve seen Fortune 1000 
organizations achieve high double-digit gains on these two fronts.

System Performance
 Like quality, best practices, and functionality tests, performance 
validation can be executed in a continuous fashion to provide 
up-to-date results. This is an alternative to leaving it as an activity 
at a later integration cycle, which often leads to surprises, delays, 
and unpredictability. When load tests execute against isolated 
parts of the system, even in the development environment when 
changes are being made on the system day to day, the quality-of-
service metrics can be monitored for any abnormal deviations. The 
absolute metrics around the desired performance of the system in 
a development/test environment is certainly different from the live 
system, and they’re hard to determine. However, that’s not impor-
tant. What’s important is to capture a baseline of these performance 
metrics (such as execution times, memory utilization, etc.) and 
have the subsequent load test run results compared to that original 
baseline. Once this is put in place, performance side effects or 
configuration changes in the application would be detected im-
mediately and addressed. The lack of such immediate detection 
and on-demand information results in errors being caught much 
later when analyzing and resolving becomes harder and more time 
consuming, and when uncertainty is introduced.

SDLC Process Automation
 The various activities of the development process, such as build 
and deployment, change management and issue tracking, code 
reviews, and the collaboration activities among the various stake-
holders such as audits, approvals, and release procedures, need 

to be defined and automated as much as possible. In the end, the 
activities handled by people are the most time-consuming activi-
ties — especially when several stakeholders are involved. Therefore, 
the extent to which these activities can be defined and driven via 
an automated set of processes to facilitate the collaboration among 
people will significantly impact agility and the accuracy with which 
these activities are carried out.

Quality Visibility
 With these practices in place, measurement can provide the on-
demand SDLC process visibility. At any point in time, an architect 
or a manager should be able to know the current quality status of 
an artifact, at the code level or the service contract level. This vis-
ibility is best achieved in SOA by feeding these metrics directly into 
the service registry so it’s associated with the related artifacts. For 
example, not only would the registry show the metadata around a 
service such as dependencies, access controls, and quality of ser-
vice metrics, but also quality metadata such as test coverage, adher-
ence to interoperability and organizationally established standards. 
This is particularly important since service registries today have 

evolved to take a role in the lifecycle process of a 
service. This helps the various stakeholders man-
age the lifecycle so that quality visibility – serving 
as a health check for the service – is what provides 
the triggers to promote the service from one state 
in the process to another, or instills confidence in 
the stakeholders that it has met the quality criteria 
needed to go live.

 The lack of visibility and an objectively measurable process can 
lead to the organization and its partners simply not reusing the 
business components. This lack of trust, which is reasonable when 
dealing with mission-critical business process, will deteriorate the 
efficiencies that the SOA model promises.

Conclusion
 When information is always available, instantly and ubiquitously 
whenever needed, tasks can be done quickly, easily, and with a high 
level of accuracy. On-demand information lets you quickly adjust 
to changing needs and provides alternative choices with little 
overhead — as long as you have the necessary information readily 
available and visible.
 For an agile Service Oriented Architecture, ubiquitous and on-de-
mand information can be readily available via various process sensors 
that can be applied throughout the SDLC. Design and development 
policies, functional regression tests, system performance metrics, 
DSLC process automation, and quality visibility all provide the neces-
sary information to ensure that your SOA remains agile.   

About the Author

Rami Jaamour is the product manager for our SOA Solutions at Parasoft. He has contrib-

uted to the WS-I Testing Tools Work Group and the Apache Software Foundation, where he 

contributed to the WSS4J project, an open source WS-Security implementation for Java. Rami 

has published articles related to Web services security, and spoke at several events related to 

SOA and Web services. His experience with SOA and Web services includes the development of 

effective Web services automated testing methodologies and working with many of Parasoft’s 

customers to ensure secure, reliable and compliant Web services.
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Interoperability is the ability of two or more systems to work 

with each other. In the loosely coupled environment of a Service 

Oriented Architecture (SOA), separate resources don’t have to 

know how each of them work, but they do need to interoperate 

with each other by having enough common ground to exchange 

messages without error or misunderstanding.

O n the other hand, semantics is the in-
tended meaning. In computing, semantics 
is the assumed or explicit set of under-

standings used in a system to give data meaning. 
Semantic interoperability is the foundation of a 
SOA implementation. It ensures that service con-
sumers and providers exchange data consistently 
and flexibly. 
      Interoperability wasn’t a concern years ago 
when manufacturing started developing IT 

systems. Manufacturing has invested heavily in creating large, 
complex, heterogeneous IT systems to support critical business 
processes. This investment must be maintained. But to remain 
competitive, manufacturing must find ways to seamlessly integrate 
the disparate manufacturing applications within its enterprise 
business systems and with its suppliers. To simplify the integra-
tion of disparate manufacturing systems, semantic manufacturing 
interoperability should be viewed as a necessity. 
 Manufacturing interoperability means sharing information seam-
lessly among the different manufacturing and business applications 
in the enterprise and with the extended enterprise. This information 
sharing is now a necessity as well as a challenge. Since interoperabil-
ity is achieved by implementing standards and semantic is achieved 
by implementing ontology, this article will explore the opportunities 
and challenges of manufacturing semantic interoperability and focus 
on interoperability as a foundation for an enterprise-wide SOA adap-
tion strategy. Ontology deserves another article. We’ll also identify the 
interoperability standards that apply when sharing and exchanging 
information with partners, and between the plant systems and the 
business systems (P2B).

Semantic Interoperability Drivers
 There’s growing interest in semantic interoperability in manufac-
turing because it:
• Improves collaboration: Manufacturing organizations are looking 

for innovative ways to improve their collaboration with their sup-
pliers and business partners.

• Reduces integration costs: Manufacturing organizations are ac-
tively seeking new ways to reduce integration costs. 

• Increases business agility: Today, manufacturers are under 
tremendous stress and have never seen the shifts are happening. 
As a result, business agility continues to be on the minds of global 
executives as a way to stay ahead of the curve or simply survive. 
SOA hold the key to this business agility.

Semantic Interoperability Challenges
 To achieve manufacturing interoperability and information shar-
ing, manufacturers have to overcome the following challenges:
• Semantics: Semantics is related to the understanding and integrity 

of the information and requires an agreed business language. 
Semantics also requires collaboration across organizations (in the 
enterprise) and across enterprises (with the suppliers). Achieving 
consensus on meaning is the most difficult challenge. Agreement 
on semantics and syntax is difficult to achieve because of:
- Perceived loss of control (resistance to change): reluctance to 

give up one’s view of the world (process and data)
- Lack of incentives to cooperate and collaborate: what’s in it for me? 
- Cost – lack of a program budget for activities outside the pro-

gram or the project. 

• Standards: There are too many overlapping standards supporting 
manufacturing interoperability such as OAGi, ISA95, MIMOSA, 
OPC, WBF, ACES, PIES, and ISO 10303 (STEP). These standards 
cover the interfaces, messages, and documents, but don’t cover 
the business processes. Many of these data interchange standards 
are adopting XML as the basis for specifying their data content 
standards, which can be used to tag collections of data with labels. 
As part of the standardization activity, communities can agree on 
the names for these labels. An interoperability problem remains 
however if different people have a different understanding of the 
meaning of these labels. In other words, XML standardizes the syn-
tax of data exchange, but wasn’t designed to capture the seman-
tics of the data. This limitation isn’t an issue if used in a common 
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context, but it becomes a problem when moving data from one 
context to another, for example, sending data from a manufactur-
ing context to a financial context. Without an explicit and rigorous 
definition of terms, misunderstanding is an inevitable.

• Globalization: Globalization is the major trend in manufacturing 
today — globalization of markets and globalization of partners. 
The globalization of markets means that companies want to 
design anywhere, manufacture anywhere, and sell their products 
anywhere. The globalization of partners means that supply chain 
members are located anywhere and do business anywhere with 
the manufacturing. Both have led to an explosion in the amount 
of information sharing that must take place. It’s absolutely critical 
to the success of companies and their suppliers that this sharing is 
done correctly, efficiently, and inexpensively.

• People: Changes in technology are impacting the way in which 
information sharing takes place. Nevertheless, people still provide 
the bulk of the understanding needed to determine what the in-
formation means and most of the tacit knowledge needed to make 
decisions based on that understanding.

Manufacturing Semantic Interoperability  
Framework
 To overcome some of the semantic interoperability issues, manu-
facturing should create a semantic interoperability framework. This 
framework is a strategy for achieving a common view of information. 
It should cover what can be shared for cost and security reasons. 
Every enterprise has many areas that can potentially benefit from 
semantic interoperable systems and more cost-effective integration. 
Interoperability is achieved by implementing standards and seman-
tics is achieved by implementing ontology. 

 The process of creating this framework consists of:
• Identifying the areas in manufacturing that can benefit from ap-

plying the framework.
• Identifying the interoperability standards that can be applied to 

these different areas.

 To identify the different areas in manufacturing that can benefit 
from applying an interoperability framework, we should start off with 
the touch points between the different manufacturing organizations, 
their partners, and the kind of information they share such as prod-
uct development, manufacturing, quality, and supply chain man-
agement. They also share and exchange information with suppliers, 
customers, and aftermarket services providers.
 Figure 1 illustrates manufacturing entities, the type of information 
exchanged by them, and touch points with external entities.

Interoperability Standards
 Manufacturing collaborates and interfaces with a number of 
external organizations to produce its products. It collaborates with 
suppliers, dealers, and aftermarket service providers and retailers. 
It shares different information with these entities such as technical 
(engineering) information, product and parts information, and after-
market information such as warranty information. Usually, in some 
large supply chains, a dominant OEM will mandate that supply chain 
partners conform to a particular proprietary solution. This has been 
the practice, for example, in the automotive sector. The problem 
with this approach is that the interoperability problems are simply 
pushed lower down the supply chain – they’re not eliminated. First 
sub-tier suppliers are forced to buy and maintain multiple, redun-
dant systems if they want to do business with several major OEMs.
 Published standards offer some stability in representing informa-
tion and help in sharing information consistently. To identify the 
different interoperability standards, we need to take close look at the 
product lifecycle, the collaboration model, and the type of informa-
tion shared at different phases of production with different entities 
based on the collaboration model. For example, a product goes 
through a design phase first. At this point, the manufacturer collabo-
rates with its suppliers by exchanging technical information about 
the design and the different technical specs of the product and its 
parts. The standard available here for exchanging technical informa-
tion is ISO 10303 (STEP).
 Figure 2 illustrates a product lifecycle, the collaboration entities, 
the information shared, and the available interoperability standards.
 In general, manufacturing standards can be divided into two 
kinds:
1.  Business-to-Business interoperability standards (B2B)
2.  Plant-to-Business interoperability standards (P2B)

B2B Interoperability Standards
 Below is an overview of the manufacturing standards available:
• STEP: The Standard for the Exchange of Product Model Data is 

a comprehensive ISO standard (ISO 10303) that describes how 
to represent and exchange digital product information. Nearly 
every major CAD/CAM system now includes a module to read and 
write data defined by one of the STEP Application Protocols (APs). 
STEP APs support roughly 40 kinds of information exchange in an 
effort to support the Model Data during its entire lifecycle, from 
concept design to final disposal. In the U.S.A. the most commonly 

Figure 1: Manufacturing organization interactions

Figure 2: Product lifecycle collaboration
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implemented protocol is called AP-203 (Configuration Controlled 
Design). It’s used to exchange data describing designs represented 
as solid models and assemblies of solid models. In Europe a very 
similar protocol called AP-214 (Core Data for Automotive Mechani-
cal Design Processes) does the same thing.

• ACES: ACES is the industry standard for managing and exchang-
ing automotive catalog and vehicle data. With ACES, suppliers 
can publish automotive data with standard coded designations 
for vehicle attributes, parts classifications, and qualifier state-
ments. ACES provide a machine-readable format (XML) for trading 
partners to use in exchanging vast amounts of information. ACES 
is created and maintained by the Automotive Aftermarket Industry 
Association (AAIA). 

• PIES: The Product Information Exchange Standard is a product 
of the AAIA’s Electronic Commerce Committee. The purpose 
of this effort was to develop a standard for exchanging product 
information between all the members in a supply chain from the 
manufacturer to the retailer/wholesaler and to the service retailer. 
Representatives of the automotive aftermarket industry including 
manufacturers, retailers, wholesalers, and electronic catalog pro-
viders had a hand in developing this standard. It was designed to 
provide a facility to exchange data regarding products that’s more 
comprehensive than just price sheet data. Besides price and price 
sheet information, the standard provides the facility to exchange 
information regarding such diverse elements as:
- Packaging like dimensions and weight

- Barcodes/product identification 
- Extended product information; 
- Warranty information
- Shipping information
- Links to product data sheets and safety information 
- Links to product images  

 Figure 3: Illustrates the type of information PIES supports.

P2B Interoperability Standards
 The second most important integration effort is Plant-to-Busi-
ness (P2B) interactions. These interactions are complex. To keep 
manufacturing producing products, there are site-autonomous 
requirements that we should consider. To factor these requirements 
into interoperability and integration, one needs to understand the 
different points-of-view between the business systems and the 
manufacturing systems. Table 1 highlights the different points-of-
view between the two:
 There are a number of standards that contribute to P2B interop-
erability such as ISA-95, WBF, and OAGi. The deliverables of these 
standards overlap. So manufacturers are faced with the complex 
decision of choosing a standard that will define their business 
progress, the standard’s support community, and the integration 
elements they’ll use and maintain for years. These standards are 
described below: 
• ISA95: Known internationally as IEC/ISO 62264, ISA95 provides a 

formal model for exchanging data between business and manu-
facturing systems. The models define Manufacturing Operations 
Management, the activities on the shop floor that need production 
schedules and do the actual work of making products, and provide 
visibility into production. It has five parts:
- Part 1: Models and Terminology.” Also Draft International Stan-

dard ISO/IEC 62264-1. The models can be used to define the 
exact boundary of enterprise systems and control systems.

- Part 2: Object Attributes.” Part 2 determines the attributes of 
all the objects defined in Part 1. You can use these objects and 
attributes to exchange information, but they’re also an excellent 
basis for developing relational databases.

- Part 3: Activity Models of Manufacturing Operations Manage-
ment.” Part 3 defines production activities and information 
flows. Within production areas several activities are executed and 
a lot of information is exchanged. ISA-95 part 3 provides refer-
ence models for production activities, quality activities, mainte-
nance activities and inventory activities

- Part 4: “Object Models and Attributes of Manufacturing Opera-
tions Management.” This specification defines object models 
that determine which information is exchanged between 
Manufacturing Execution System (MES) activities (which ISA-95 
defines in Part 3). The models and attributes in Part 4 are the 
basis for the design and implementation of interface standards 
and ensure a flexible lapse of the cooperation and information 
exchange between the different MES activities.

- Part 5: “Business to manufacturing transactions” is a technical 
specification that defines the operation between business and 
production automation systems that can be used with the object 
models in Parts 1 and 2. The operations connect and organize 
the production objects and activities defined in earlier parts of 

Figure 3: PIES

Figure 4: MIF components



APRIL 2008  29  www.SOA.sys-con.com

the standard. Such operations take place on all levels in a busi-
ness, but the focus of this spec lies on the interface between the 
enterprise and control systems.

• WBF: WBF is the Forum for Automation and Manufacturing Pro-
fessionals, a non-profit that promotes 
the exchange of information related to 
the management, operation, and auto-
mation of batch process manufacturing. 
ISA and WBF work together to specify 
everything from models and terminolo-
gies to XML-based implementation ele-
ments, such as B2MML schemas, a set 
of XML schemas written using the World 
Wide Web Consortium’s XML Schema 
language (XSD), which implements the 
data models in the ISA-95 standard.

• OAGi: The Open Applications Group is the 
non-profit organization that develops and 
maintains OAGIS, which includes both 
B2B and P2B elements. OAGIS standard-
izes the information exchanged between 
business and production systems. OAGi 
defines implementation elements without explicitly standardizing 
models and terminology.

 The question is which standards should you use for the P2B 
interoperability. The answer always depends on your objectives. If 
you need standard models, ISA- 95 is your only choice and then you 
should use B2MML too. If you only want to standardize imple-
mentation elements then you should evaluate both OAGi and WBF 
deliverables.

Current Manufacturing Interoperability Efforts 
 We’ve seen some collaboration effort in the standards communi-
ties to resolve overlaps and consolidate the differences between 
the different standards in this space. For example, a Manufactur-
ing Interoperability Framework (MIF) has been defined to organize 
the standards into complementary sets and identify gaps. Multiple 
frameworks may be organized using a scaled maturity model that 
can also be used to assess the interoperability of existing systems in 
planning systems improvements.
 MIF’s first task is to highlight P2B interoperability requirements. 
The framework consists of:
• Processes
• Documents
• Messages
• Interfaces

 A high level of interoperability can only be achieved when all 
the elements of the framework are standardized. Figure 4 shows 
one possible high-level framework. In this example, there are no 
standard processes for P2B, leaving this for suppliers and end users 
to define; ISA and World Batch Forum specifications are identified 
for two MIF elements; and Web Services will be used to exchange 
the messages. This MIF indicates that a services registry is optional. 
Ideally, each element in the framework references a specification 

from a standards body. Otherwise, end users must develop specifi-
cations as part of an internal standardization processes to fill in the 
gaps.

 Conclusion
 Each approach to interoperability requires that a set of imple-
mentation standards be selected, implemented by multiple 
software suppliers and then supported by the manufacturing 
infrastructure. A single standard seldom covers all needs – from 
terminology to physical transport – forcing businesses, industry 
groups, and suppliers to choose complementary standards and 
creatively fill in the gaps not covered by any standard. Standards 
selection is the first step in creating a semantic interoperability 
framework. Semantic interoperability is the foundation for the 
SOA adaption. Without semantics, data has no meaning and is 
just a binary. Without semantic interoperability, service consum-
ers and providers could easily misinterpret and corrupt data, 
ultimately bringing undesirable effects to a SOA and the busi-
ness.
 Sometimes the value of interoperability standards can be 
overlooked. Although it’s never a single factor for manufac-
turing to adapt SOA to create flexible production capabilities 
and remain competitive globally, having interoperability 
standards is vital to its overall success. It’s not an option, it’s 
a necessity.
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It’s a question we’re asked a lot: How do I get started with 

SOA?

T  here is uniform agreement that SOA holds 
great promise as a strategy for improving 
business agility, better aligning IT and the 

business, and increasing overall IT effi ciency. And 
developing an SOA strategy has become a key issue 
for most large enterprises: CTOs in a 2007 McKin-
sey survey ranked SOA as their top strategic item. 
      Yet despite this, organizations struggle with 
how to start the transformation to SOA, espe-

cially in assessing their business readiness. For every organization 
that successfully adopts SOA and can testify to its benefi ts, there are 
others whose SOA initiatives have failed to deliver sustained busi-
ness value, or have stalled. What does it really take to be successful 
with SOA? What are the technical, organizational and business chal-
lenges? What do successful SOA adopters do differently?

SOA Assessment & Domains
 In the summer of 2007 we teamed with IDC to research how 
well-prepared organizations are for SOA and assess the critical 
areas that would help drive overall success. Based on the analysis 
of many different SOA implementations from a variety of indus-
tries, HP identifi ed eight primary domains that together provide 
a framework for measuring SOA maturity and readiness. These 
domains are:

• The Business Domain – Ensuring business and IT commitment 
and involvement in SOA.

• The People Domain – Ensuring that the right mix of skilled staff 
understand and are committed to SOA. Fundamentally, SOA 
requires a change in the way IT people work together and the way 
they work with the business. 

• The Program Management Domain – SOA requires an iterative 
approach, with each step providing a complete business solution. 
The key is ensuring this is program management that involves 

BY IAN BRUCE

Are you ready for SOA? Are you ready for SOA? 
The SOA Governance Imperative
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the right organizational span across relevant teams, departments, 
business units, and partners.

• The Governance Domain – This concerns the models, systems, 
and processes that manage services across the lifecycle. Typically 
SOA governance is much more important in an SOA that in a 
traditional IT environment.

• The Architecture Domain – The “A” in SOA is a reminder that 
enterprise architecture, solutions architecture, information archi-
tecture, and technology architecture are all critical.

• The Enabling Technologies Domain – Of all the SOA domains, 
enabling technologies has gotten the greatest attention and so is 
probably best described. This area covers the tools and technolo-
gies needed to support the goals and processes of enterprise SOA.

• The Operations and Management Domain – This covers all 
aspects of SOA operations and management, and the application 
of the processes and policies defined in the governance domain. 

• The Supply and Demand Domain – As SOA implementations 
grow and mature, they open up a variety of new opportunities for 
sourcing. By having resources and assets described as modular 
services, it becomes possible to be more dynamic and granular in 
how these services are realized.

 Being a master of all these domains ensures that you have the ca-
pabilities and assets in place to effectively adopt and operate SOA. 
Conversely, understanding deficits in an organization’s domain 
model offers a good indication of where to devote resources that 
will drive successful SOA transformations.
 The domain model was the basis for constructing a detailed on-
line questionnaire designed to assess a respondent’s overall readi-
ness for SOA in each of the eight areas. The high-level assessment 
identified the capabilities and assets that have to be developed or 
acquired, and the actions that need to be taken. The assessment 
tool can suggest where an organizations needs to concentrate 
efforts to start their SOA transformation, or point to deficits in an 
existing SOA strategy. The assessment tool acknowledges that SOA 
doesn’t happen overnight: SOA adoption is and should be incre-
mental, and ideally should provide measurable and cumulative 
benefits at each stage of adoption. 

The Governance Imperative
 In the first six months after the online assessment tool was made 
available it attracted over 200 responses from different companies 
worldwide. Respondents varied widely in size, SOA maturity, and 
business. About 40% were based in North America, 25% in Europe, 
20% in Asia/Japan, and 15% South America, Africa, or the Middle 
East. No industry sector accounted for more that 10% of respon-
dents.
 Despite the wide variety of respondents, one issue became clear: 
Governance is the single, most consistent area that needs to be 
significantly enhanced in most organizations. It was also cited by 
companies that have mature SOA implementations as the area that 
provided a foundation for SOA success, and the domain that had 

surprised them by being so fundamental and so underrepresented 
in their organization.
 As mentioned earlier, SOA governance is typically much more 
important than governance in traditional IT environments because 
when organizations adopt SOA they are typically moving away from 
an architecture consisting of a relatively small number of large, static, 
and well-bounded applications and systems into an environment of 
myriad smaller, easily accessible business services. The very benefits 
of SOA, such as service reuse and enhanced business flexibility, 
means that the relationships between these smaller business services 
and their impact on the business are more complicated to grasp and 
control. Done wrong, SOA can quickly become chaotic.
 SOA introduces many independent and self-contained moving 
parts — components that are widely reused across the enterprise 
and are a vital part of mission-critical business processes. What 
happens when a service is changed? How can you be sure the 
service you’re consuming is of high quality? What happens if a sub-
component of a composite service is retired? How can you be sure a 
new service is compliant with IT, business, and regulatory policies? 
How can you ensure a service’s predictable uptime? These ques-
tions illustrate the need for SOA governance. It’s about managing 
the quality, consistency, predictability, change, and interdependen-
cies of services. It’s about blending the flexibility of service orienta-
tion with the control of traditional IT architectures.
 A significant challenge to widespread SOA adoption is that while 
the management of service quality is paramount, information 
about the quality must also be effectively communicated and mea-
sured. For the first time, quality must be proven and demonstrable 
to consumers to gain their trust and create an effective shared-ser-
vice environment. 
 A useful way to think about the importance of trust in SOA 
is to consider the example of a consumer marketplace such as 
eBay, where anonymous buyers and sellers are expected to come 
together and quickly establish some degree of trust, despite their 
total anonymity. According to basic economics, a market requires 
information to function efficiently. Information is the lifeblood of 
any market, largely because it enables buyers and sellers to make 
informed decisions, and provides the basis for establishing trust. 
Buyers and sellers on eBay trade on the basis of information. Buyers 
won’t do business unless they understand what’s being offered, the 
terms and conditions of the sale, and the reputation of the seller; 
likewise, sellers want some assurance of the buyer’s ability and 
willingness to pay in a timely fashion. In this respect, SOA is no 
different. SOA can’t be successful without trust — consumers will 
simply fail to reuse services if they can’t be assured of the quality, 
predictability, and transparency of the terms and conditions. In the 
same fashion, organizations shouldn’t encourage the use of services 
without understanding and controlling access, provisioning, and 
the overall fitness of reusable services.
 Tightly coupled systems define governance and control in the con-
text of the application. SOA is different in the sense that the applica-
tion context is varied and ever changing. This means that governance 
must be managed at a different level of abstraction — on the services 
themselves. Policies need to be taken out of the code and external-
ized as metadata associated with them. Complicating matters is 
the fact that, in a loosely coupled world, change is a constant and 
increasing. Loosely coupled architectures potentially involve hun-
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dreds of services that evolve and change based on their own unique 
lifecycles. With all of this change happening at once, how can an IT 
organization identify and manage the potential impact and interde-
pendencies of change? This is a key domain of SOA governance.
 The challenge facing enterprise architects tasked with develop-
ing SOA governance processes is creating an open marketplace for 
services that’s regulated enough to protect the business, but not so 
much that over-regulation causes adoption failure. Services need 
to be easily accessible and demonstrably trustworthy, but how and 
when services are reused or changed needs to be carefully controlled. 

The Criteria for Comprehensive SOA Governance
 It’s a mistake for organizations to discount governance as some-
thing that’s optional, nice to have, or a later-phase aspect of SOA. 
Governance must begin with the initial SOA deployment, providing 
the framework, processes, and practices for scaling out a healthy 
and efficient SOA. An organization can’t simply back into gover-
nance down the road once an SOA implementation has reached 
a new level of maturity. In the context of SOA, governance doesn’t 
follow success; governance begets success.
 SOA governance must focus on establishing a framework for 
assuring service quality and engendering trust between service pro-
viders and consumers as both individual services — and the service 
network as a whole — progress through their lifecycles. Without 
strategies or infrastructure for governance in place organizations 
will hit roadblocks as they try to advance their SOA initiatives. 
 We’ve identified three broad criteria for comprehensive SOA 
governance:

Engaging the Organization 
 Governance needs to have teeth, and needs organizational buy-in. 
Creating a SOA Center of Excellence is practical way to integrate a 
program for SOA governance, quality, and management with lifecycle 
services to plan, assess, implement, and manage your SOA initiative. 
It unites key business and IT stakeholders in a decision-making body 
and provides a mechanism for instilling consistency and control. It 
provides methodologies, expertise, and a common set of tools to sup-
port a standardized SOA infrastructure, encourage and enforce new 
development methods and operational procedures, and monitor SOA 
adoption, service utilization, and overall business outcomes. 
 Once established, the SOA Center of Excellence assumes full 
responsibility for supporting SOA initiatives — from strategic plan-
ning to SOA infrastructure and operations — as you:
• Standardize the SOA infrastructure, development methods and 

operational procedures 
• Develop a reference architecture, service characteristics, pat-

terns, and SOA blueprint 
• Leverage new and existing SOA expertise across the organization 
• Deliver an SOA roadmap for management and technical tracks 

• Stay current with the latest technologies and techniques 
• Establish an SOA program and create metrics, dashboards, and 

checklists to measure efficiency 
• Promote high-quality, cost-effective timely services by applying 

consistent SOA methodologies and techniques 
• Apply enabling technologies to enable SOA governance, quality 

and management 

Best Practices Automation
 SOA is about embracing heterogeneity, leveraging resources, 
and exploiting existing IT assets. It’s not about rip-and-replace. 
It doesn’t require that everything be done one way using one set 
of technologies. However, it does require a robust foundation to 
ensure visibility, trust, and control for SOA governance and to auto-
mate and manage governance processes. 
 At a minimum, SOA governance requires creating a system-of-
record that provides a canonical source for all information about 
services. It requires a way to manage the full lifecycle of services, 
and engage service providers and consumers so they can contract 
and agree on how services will be reused. It requires a means of 
managing business and IT policies, associating them with the right 
services, and enforcing them at runtime. Governance technolo-
gies will necessarily be used across the organization by developers 
creating services, enterprise architects managing processes, and 
by business consumers of services: they must provide meaningful 
information and insight to each of these different stakeholders. 

Support for the Extended Enterprise 
 One of the promised benefits of SOA is its ability to bridge tech-
nological and business process divides that separate business units, 
partners, the supply chain, and customers – the “extended enter-
prise.” For this to be realized, SOA governance must be middleware 
and platform-independent to support heterogeneous IT. This 
requires an open, standards-based approach to the way governance 
solutions share information and interoperate with other SOA tech-
nologies. SOA governance can’t be tied to a single vendor’s “stack.” 
Standards and specifications that support an ecosystem of products 
and supported technologies make SOA governance easier to imple-
ment, integrate, and extend as adoption accelerates.

 As organizations assess how to begin their SOA transformations, 
a compelling place to concentrate is the governance domain. By es-
tablishing a governance foundation that engages with the organiza-
tion, provides best practices automation, and offers support for the 
extended enterprise, gaining measurable business outcomes from 
SOA initiatives is much more likely.  
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“Classical SOA and ESB technologies  
don’t support large collaborative  
business networks”
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SOLUTIONS

Why Enterprise Architects Continue to Fall 
Short with SOA...and Enterprise Architecture
Why your old data center infrastructure won’t scale in the SOA age

BY DAVID LINTHICUM

I
f you read this column and listen to my pod-
casts, you know that I call SOA what SOA is...
an architectural pattern. In many instances, 
SOA is a vital component of healthy enter-

prise architecture. Indeed, I’ve provided some 
keynote talks around this very topic at about 
half-a-dozen enterprise architecture conferences 
to date. However, generally speaking, the enter-
prise architects out there still don’t “get” SOA, 

and they continue to do a poor-to-average job of creating enter-
prise architectures that...well...support their enterprise. 
By the way, those of you who will respond to this column and tell 
me that you’re doing well with your architecture, that’s fine. Unfor-
tunately, dozens of you can be an exception to my observations, 
and it still doesn’t mean I’m wrong here. This is a systemic problem; 
however, there are clearly islands of success out there. 
 What’s core to the issue is that many enterprise architects don’t 
have the political will, or the authority, to solve many of the core 
problems. It’s very difficult to make changes in enterprises today. 
There is a certain amount of job risk that comes with those types of 
actions, risks that many enterprise architects are unwilling, or un-
able, to take.  
Here are the issues, the way I see it: 
 EAs don’t understand SOA. The largest issue is that the majority 
of enterprise architects (EAs) do not understand what SOA is and 
what SOA is not. Either they just don’t bother, or they want the defi-
nition of SOA to fit some preconceived and incorrect notion in their 
minds. Are you listening...you guys who use the terms “SOA” and 
“ESB” interchange-
ably? 
EAs don’t under-
stand their own 
issues. The other 
problem is that 
many enterprise 
architects can’t tell 
you the cost of in-
efficiencies within 
their existing IT 

infrastructure and enterprise architecture, any value they would get 
from reuse, and any metrics around the value of agility within the 
enterprise. In some instances there is no central record/artifacts 
around data semantics, APIs, processes, workflow, etc. If you don’t 
have a clear understanding of what the current issues are, you can-
not know how best to correct them over time. 
 EAs fear change. If things are bad, then change is typically good. 
Unfortunately, change also means risk, and risk is something 
people typically don’t like. The fact is that people are rewarded 
for maintaining more than they are rewarded for improving. This 
answers the question about why so many of the enterprise architec-
tures out there are now layers upon layers of tactical one-off solu-
tions designed to “keep things going a few more years.” Somebody 
needs to have the political will to figure out a long-term solution 
using sound enterprise architectural approaches, including SOA. 
 Those enterprises that have clear architectural issues typically 
don’t understand how to approach fixing the problems. Indeed, it’s 
often overwhelming to most architects, and thus – like anything 
else that’s overwhelming – it’s easier to ignore the core issues and go 
about your daily routine. 
 If you have a problem, you know the symptoms. It takes two 
months or more to change any major business process. You have no 
holistic understanding of your data, your services, or your business 
processes. You have redundant and dysfunctional data, without 
any consistent integration strategy, nor common interfaces into the 
systems. You get the idea.    
 Unfortunately, I’m not sure that guys like me shining a light on 
these shortcomings will have much impact. I think it’s going to take 
some well-published disasters that almost kill a company or two 
before the powers that be understand the real problem here. Hope-
fully, a few of you will be more proactive. 

About the Author
Dave Linthicum is the CEO of StrikeIron (www.strikeiron.com), which offers Web services 

on-demand. In additional Dave is the author or co-author of 10 books, a thought leader 

in the Web 2.0 and SOA space, frequent keynote presenter, and has served as the CTO for 3 

technology companies. 
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