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J
ust about every publication, market-

ing brochure, and IT commercial 

currently on parade for your enjoy-

ment contains some mention of 

service-oriented architecture. If products 

were still sold in boxes, instead of down-

loaded, you would see a bright sticker 

on the box saying “New and Improved: 

Now with SOA.” Instead of Fuller 

brushes, today’s sales wiz now pushes 

SOA – it’s good for what ails you.

Now don’t get me wrong – I’m more or less in 

favor of SOA, although I do believe there are times 

when it is inappropriate for use. But after all, this 

is a magazine devoted to SOA, so as its editor, you 

can bet I find those inappropriate times few and far 

between. SOA is a concept that works naturally in a 

partitioned application world – it allows the natural 

creation of interfaces and construction of software 

from basic services. A previous generation of coders 

might have recognized this as the same mantra 

used by proponents of compo-

nent-based development, 

with increased interoper-

ability being the added 

bonus of the current SOA 

strategy. And to an extent 

they’d be right – SOA is a 

modern software Lego set. 

Need security? Grab that 

piece there. Logging – this 

little piece over here. Have 

to connect billing to order man-

agement? Get that little connector 

thingamabob. All in all, it’s a very neat, 

logical concept that resonates well with the logical 

mind of a programmer or architect.

However the joy of SOA tends to blind archi-

tects, programmers, and other techies to the cold, 

hard facts of SOA: once you get it set up, you still 

have to build the user interface. 

I know, SOA is about computer-to-computer 

communication, right? At least that’s what vendors 

and consultants would like you to believe. But 

that’s a bunch of hogwash. In the end, SOA is 

about doing business better. If it doesn’t help you 

do that, what possible justification do you have 

for changing to it? There is none. In fact, justifica-

tion of the cost of change is often the first thing 

that kills a prospective SOA implementation. If it 

doesn’t save money or make money, it’s not 

going to happen in today’s economy.

But let’s get back to the front, or rather 

the front end, at least. Service-oriented ar-

chitecture makes it easy to create compos-

ite services, or rather, business processes. 

Processes can be wired together from 

prebuilt services in a manner that is in-

conceivable when looked at from the per-

spective of 40 years of previous software 

development. And yet with Web services, some 

transaction management and a little business 

process management thrown in for good measure, 

it’s very reasonable to rewire an entire process in a 

very short period of time.

And then it hits: because the reality is that while 

some business processes don’t require the com-

puter to interact with a human being (or reasonable 

facsimile), most of them (the business processes, 

not the human or reasonable facsimile) do. That’s 

the wall, the spot where we run out of Lego.

I’ll admit there are good tools 

out there for creating user in-

terfaces in short periods 

of time. But I’ll also 

challenge you to 

get past the HU-

MAN part of the 

equation – by this 

I mean getting users 

to agree on things like 

colors, field lengths, screen 

resolutions, order of presenta-

tion, etc., ad nauseam. You can’t 

do it – the user interface always takes 

longer and costs more. As much as you might want 

to move quickly, user interface is the most conten-

tious task in software design. You need consensus, 

and sponsorship and time.

And that’s where the speed tends to fall off of 

SOA. It’s great for creating the services, but it has yet 

to really develop fully towards quickly and easily de-

ploying the processes so that people can use them. 

Guess we still need a few more pieces of Lego.  

  About the Author
Sean Rhody is the editor-in-chief of Web Services Journal. He is a 

respected industry expert and a consultant with a leading consulting 

services company.

      sean@sys-con.com
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e

O
ne of the biggest barriers to 

SOA adoption is fear of not 

meeting the high demands 

of the runtime environment 

coupled with the need to provide business 

agility. As more layers have been introduced 

by the components of the new technology 

stacks, the points of failure in distributed 

application have multiplied. While the 

IT side of the house is very enthusiastic 

about the plethora of features provided 

by technologies typically associated with the SOA 

stack – object-orientation, process orchestration, 

Web services, business rules, and so on – the busi-

ness side of the house is usually hesitant to invest 

substantially in new territories that may lead to 

high risk for existing businesses. Service orienta-

tion promises to bring business agility, but will it 

continue to sustain the demands of operating the 

business? In the requirements phase of SOA, the 

former is associated with functional requirements 

and the latter with nonfunctional requirements.

Adoption of SOA holds the promise of enabling 

businesses to more effectively adapt to change 

– and to add new offerings to their existing prod-

ucts in a more effective fashion. These offerings are 

implemented on the technology stack as functional 

requirements. The other side of the equation that 

allows service enablement to actually achieve real-

ization is the satisfaction of the nonfunctional re-

quirements – requirements that address aspects of 

the system that do not directly affect the business 

functionality. Instead they address aspects of the 

architecture that are essential for the successful op-

eration of the system and its acceptance by the end 

users as well as the operations and maintenance 

staff. The satisfaction of nonfunctional require-

ments is what determines the success or failure of 

the system when the rubber meets the road.

Clear expression of nonfunctional requirements 

by business and their successful implementation by 

IT is crucial for any project that is undertaking ser-

vice enablement. After all, the main goal of SOA is to 

bridge the business-IT divide by leading to the estab-

lishment of an agile organization. The nonfunctional 

requirements for a service-oriented architecture 

address several aspects of the architecture, including 

the ability to meet the service levels of the business 

(Service Level Agreements), the ability to maximally 

leverage the ever-changing technology stack, the 

ability to perform to RAS (Reliability, Availability, and 

Scalability) specifications at runtime, the ability to 

satisfy the needs of effective life-cycle management 

and maintenance, and the ability to effec-

tively adapt to change (leading to business 

ability).

The expression and realization of 

nonfunctional requirements is a challenge 

because while the system can be built to 

functional specifications, the expression of 

many of the nonfunctional specifications 

is not possible in a very precise manner. 

For example, during the early stages of the 

architecture design, it may be possible to 

identify security requirements, but hard to express 

what constitutes a system failure in the case of a 

security breach. And at runtime, how can the mil-

lions of lines of logs be interpreted to determine 

whether security thresholds have been crossed? 

Capacity planning is another example. Systems that 

are built to satisfy a certain performance criteria 

are expected to scale to higher volumes in a certain 

amount of time. How much buffer should be built 

in to pad the business requirements to make sure 

that the requirements expressed on paper are 

actually the ones that will need to be satisfied six 

months from now?

Fortunately SOA does, to some extent, provide 

more formal means of expressing, implementing, 

and monitoring nonfunctional requirements. It is 

only with the advent of SOA that SLAs have come 

to mean the same thing to a business user and to 

an IT specialist. This is probably the main reason 

why there is so much excitement around the con-

cept surrounding the “Same Old Architecture.”

Good sources of information on addressing as-

pects of SOA such as those discussed in this article 

are hard to find. I recently read a text, Service-Ori-

ented Architecture Compass by IBM press, which 

covers some of these aspects in a concise fashion, 

while at the same time addressing the strategy to 

transition to SOA. If you are interested in this area, 

you may want to pick up a copy.  

  About the Author
 Ajit Sagar is a principal architect with Infosys Technologies, 
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WSJ: Service-Oriented Architecture

A
s most would agree, using 

existing services within an 

SOA to develop and sup-

port new applications pro-

vides IT with the opportunity to take 

a quantum leap forward with regard 

to productivity and effi ciency. As a 

result, enterprises can address a va-

riety of process requirements faster 

and more completely than otherwise 

possible. However, this expanded 

reuse of existing assets is predicated on a 

consistent adherence to common standards, 

which requires most IT organizations 

to demonstrate far more discipline 

around governance than they’ve 

delivered to date. In reality, this ap-

proach produces faster development 

cycles that are running headfi rst into 

the greater scrutiny required within an 

SOA, which signifi cantly reduces mar-

gin of error as it eliminates many of 

the safety nets upon which enterprises 

have come to rely.

Consequently, Eric Austvold of AMR 

Research recently wrote [Service-Oriented 

Architectures: The Promise and the Challenge

(October 6, 2005)], “SOA will expose the gap 

between the disciplined and undisciplined 

IT organization, creating the opportunity for 

fantastic success and spectacular failure.”  

For example, competing SOA fi efdoms are 

rising in some organizations. At some point, 

mass confusion will emerge as these systems 

are unable to reconcile which “get credit” 

service is which. Instead of using SOA to 

streamline their operations, these organiza-

tions run the risk of adding further complex-

ity as a new layer of middleware – the super 

SOA – is now needed to coordinate these 

various initiatives. The end result is that this 

“hybrid” approach further limits abstraction, 

cost effectiveness, and enterprise fl exibility. 

What this means is that the approach to 

developing, deploying, and managing enter-

prise applications within an SOA needs to 

change to secure the promised benefi ts, and 

this process entails a variety of signifi cant 

changes that impact the IT organization.

The Rise of the Shared Service 
Organization

Most IT organizations are already fa-

miliar with the concept of a shared service 

organization, which is often used to sup-

port the “common” assets of the enterprise 

such as mainframe computing, networks, 

While signifi cant attention has been paid to the benefi ts offered by 

service-oriented architecture (SOA), which has led to an increased under-

standing of the challenges that SOA poses as well, far less consideration 

has been given to the changes that this approach will impart on the IT or-

ganization itself. With the discussions around SOA having recently shifted 

from “if” and “why” to “when” and “how,” three important questions now 

need to be addressed by organizations embarking on an SOA strategy: 

How will you manage your SOA, how will you pay for your SOA, and how 

will you staff your SOA?

How loosely coupled 
applications and their need 

for stronger governance 
will impact your IT organization

SOA Is Here – 
Are You Ready 

for IT?

WRITTEN BY 

LANCE 

HILL
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and the corporate database infrastructure. 

Because applications are now becoming 

universal enterprise services, there is a need 

to increasingly view these individual services 

as a shared corporate asset as well. As such, 

the rationale of a shared service model as 

applied to other asset management require-

ments begins to make sense here as well.

For example, while many application 

development and deployment functions will 

remain closely tied to specific business units 

or operating groups, there is also an overrid-

ing need for the enterprise itself to govern 

the use of these common assets. As a matter 

of fact, the effectiveness of these governance 

efforts will be the key determinant of SOA 

success. Granted, some of these governance 

issues are technological in nature and can be 

solved with centralized registries, automated 

service monitoring, a common metadata 

repository, or through the use of an enter-

prise service bus. However, an even more 

fundamental need exists to simply define the 

standards that these technologies will use 

and to monitor and enforce usage require-

ments across the asset life cycle. To fulfill this 

requirement, an SOA Center of Excellence is 

needed.

Depending on the unique parameters 

of the organization and its culture, the role 

of the SOA Center of Excellence can range 

from light oversight or simple coordination 

through overriding responsibility for the 

delivery of services. In any of these scenarios, 

the fundamental goal should be the elimina-

tion of any doubt regarding the appropriate 

usage of a specific asset, and the SOA Center 

of Excellence should ultimately deliver the 

discipline and coordination needed to ensure 

efficient and effective operations.

As such, an SOA Center of Excellence 

should be entrusted with maintaining a 

single view of available services via a com-

mon registry along with their definitions. 

This organization would also be responsible 

for the enforcement of specific standards 

that govern usage such as metadata models, 

versioning standards, release protocols, and 

testing procedures.

Beyond just managing these services, the 

SOA Center of Excellence can also be used to 

deliver the necessary training and additional 

development standards needed to ensure a 

common SOA development methodology as 

well. The most forward-looking enterprises 

will even look to this organization to help 

prioritize long-term technology investments 

against existing business and IT require-

ments with a goal of ensuring that the SOA 

fully supports all of these requirements.

Another important role for the SOA 

Center of Excellence is helping to overcome 

the human factors that can potentially limit 

service reuse. As anyone who has ever run a 

development shop can attest, many projects 

are hampered by user concerns regarding the 

quality or suitability of “third-party” services, 

or by an unwillingness to make up-front in-

vestments that might only benefit those who 

are able to subsequently reuse the service as 

a result. In regard to overcoming this grass-

roots resistance by developers, a variety of 

“carrot & stick” approaches can and should 

be employed, and many of these enforce-

ment tools fall under the existing mandate 

for service governance. With regard to the 

carrot, other ways to facilitate greater reuse 

of existing services include the integration 

of registry information into the development 

platform to maximize awareness of available 

services (this approach is typically supported 

by other forms of educational outreach). 

Because the ultimate goal is to create a 

culture in which service reuse is recognized 

and appreciated, it’s not unreasonable to 

suggest that organizations tally “reusage” and 

respond and reward accordingly.

Paying the Piper
Of course, these added development and 

management steps produce additional up-

front costs that the enterprise must address if 

it is to enjoy the benefit of subsequent reuse. 

With regard to specific models for addressing 

development costs, a number of approaches 

have already begun to emerge. The most sim-

plistic and easy to implement is what I would 

call the “anti-enterprise” model, in which 

these additional costs are solely borne by 

the development group because they’re the 

ones in the most immediate need of the core 

functionality. The additional cost associated 

with service enablement simply becomes a 

mandated requirement for all development 

efforts. Unfortunately, this approach is often 

shortsighted because it gives little incentive 

outside of decree for investing the additional 

funds needed to ensure widespread reuse of 

the developed service. As such, organizations 

are left to pursue the bare minimum as op-

pose to the optimal.

Likewise, some organizations have taken 

a “head in the sand” approach that com-

pletely ignores the issue of added cost, argu-

ing that service reuse is so new a concept 

that little data exists for developing a cost 

model. Therefore, the true cost of service 

enablement is typically ignored within the 

overall budget. The challenge that this ap-

proach creates is that the IT organization or 

business group may be subsequently unable 

to show effective ROI for these projects. 

Thus, users have an incentive to do the bare 

minimum possible, including avoiding this 

requirement altogether.

Arguably, the best approach is to recog-

nize these costs up front because this en-

courages both accountability and efficiency 

throughout the development process. For 

          Because applications are now  
becoming universal enterprise services, 
there is a need to increasingly view these 
individual services as a shared corporate 
asset as well
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example, the added cost for service enable-

ment can be defined as a fixed percentage 

of the total project cost and these addi-

tional costs are fully borne by a dedicated 

source of enterprise funding. With regard to 

specific budget parameters, a recent study 

by the Aberdeen Group offers some guid-

ance.  According to the research firm, a $10 

billion company with a $300 million annual 

IT budget can save $30 million a year in five 

years by service-enabling 75 percent of their 

applications. As such, a $2 million fund for 

service enablement would result in a very 

favorable ROI.

In addition, enterprise budget mod-

els also need to address the costs associ-

ated with actual usage. For example, who 

bears the budgetary impact when a service 

developed by your group is subsequently em-

ployed as the cornerstone of another group’s 

business model? For most organizations, 

the chargeback mechanisms or other activ-

ity-based pricing that they already employ 

become the model to be used for funding 

these ongoing costs. Specific mechanisms 

could include shared service units in which 

costs are closely tied to consumption, tiered 

service units that make allowance for each 

group’s business objectives and modify pric-

ing accordingly, or an enterprise pool model 

that relies upon headcount or other non-

usage–based metrics. The important point 

to remember is that these fees are in lieu of 

additional development costs, and therefore 

represent significant savings for the business.

One way to ensure the success of these 

programs is through the use of a common 

fund for supplemental funding. For example, 

consumption-based pricing typically reflects 

a pro-rated portion of the overall cost. There-

fore, what happens when projected usage 

falls 50 percent short – do you double your 

per-usage costs? Not if you hope to encour-

age long-term support for these services by 

various business units. As such, the shortfall 

could be addressed through the use of an en-

terprise fund for SOA, which would minimize 

cost fluctuations that would otherwise deter 

adoption by covering this gap. Likewise, in 

cases of over-subscription in which usage 

and therefore fees are higher than projected, 

this overage should be returned to this com-

mon fund.

Prepare to Change Your  
Relationship with the Business

A key topic of late has been the interrela-

tionship between SOA and business process 

management (BPM). Depending upon where 

you sit within the organization – IT or line-

of-business – you are probably hearing that 

BPM is a key component of SOA or vice versa. 

In reality, both perspectives are accurate 

because the process of decoupling business 

logic from the application itself is the basis 

for an SOA, but it is the building block for a 

successful BPM strategy as well.

What this means is that your shift to a 

more process-driven approach to IT is poised 

to accelerate. For example, because a library 

of services is now readily available, you can 

move beyond your need to solve underlying 

integration and development challenges to 

focus more extensively on stringing together 

entire business processes. While this is a 

potentially overused concept, the real payoff 

is closer alignment between business and IT 

in which business requirements can now be 

more quickly, accurately, and fully addressed 

by IT.

While this closer collaboration with 

the line-of-business is obviously a positive 

development, it also needs to be handled 

with care. Specifically, shorter development 

times make it harder to shield the business 

from the real-world hiccups that plague all 

development efforts because the potential to 

make up time no longer exists. Likewise, this 

tighter relationship also creates the potential 

for more ad hoc development, which can 

quickly expand the scope of projects to such 

a degree that timeline and other objectives 

are no longer being met consistently.

As such, IT must strive to create even 

stronger bonds and understanding of its line-

of-business counterparts. Specifically, with 

the line-of-business more directly embed-

ded in the development process, they need 

to secure a better understanding of what’s 

possible in the near term and what’s needed 

in the long term so that projects can be 

undertaken in the most efficient and effec-

tive manner possible. All people within the 

IT organization must be prepared to evolve 

their role beyond simply fulfilling requests 

on a reactive basis so that they can become 

relationship managers who support and 

enable a collaborative partnership with the 

line-of-business.

Who Owns the SOA?
Over time, a fairly consistent model 

for the application development team has 

emerged. The following roles are most com-

mon:

• Business/IT Strategy: Nominally, the CIO 

or other senior official who is charged with 

defining long-term IT strategy in align-

ment with specific business objectives

• Business Development: Typically, a busi-

ness analyst or similar role that helps to 

define the specific business parameters 

and reporting outputs of an application

• IT Organizational Governance: Most 

frequently, a centralized group that creates 

and enforces both standards and processes 

that govern application usage

• Enterprise Architecture: The architect 

IT-Centric, Bottom-up IT-Centric, Top-down LOB Integrated

1). Business/IT Strategy

2). Business Development

3). IT Governance Org.

4). Enterprise Architecture

5). Enterprise Integration

6). Application Delivery

1). Business/IT Strategy

2). Business Development

3). Enterprise Architecture

4). IT Governance Org.

5). Enterprise Integration

6). Application Delivery

1). Business/IT Strategy

2). Enterprise Architecture

3). Business Development

4). IT Governance Org.

5). Enterprise Integration

6). Application Delivery

TABLE 1         The role of the enterprise architect
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is responsible for creating the necessary 

framework for delivering asset functional-

ity with a specific focus on minimizing 

implementation, runtime, and evolution 

costs along with complexity, downtime, 

and technology risk

• Enterprise Integration: Project teams that 

support and enable business processes by 

connecting together various applications 

and systems

• Application Delivery: Developers that 

create and implement both packaged ap-

plications and customized development

In this hierarchy, the enterprise architect 

most often serves as the “wild card.” Table 1 

shows this role and how its importance varies 

in a variety of scenarios.

In the first scenario, which often repre-

sents a highly decentralized organization, 

the enterprise architects typically serve as 

“technicians” tasked with supporting the 

underlying resource teams as they add new 

functionality to the existing enterprise archi-

tecture. As these organizations evolve toward 

a more centralized and hierarchical approach 

– the top-down model – the architect often 

assumes greater responsibility for enterprise 

governance and standards and the existing 

IT governance organization becomes more 

of an enforcement arm as a result.  How-

ever, even in this model, they fail to assume 

significant responsibility for the business 

success of these IT initiatives.

With the rise of SOA, the line-of-business 

alignment model is most likely to dominate 

due to the architect’s fundamental role in en-

suring that services are structured to encour-

age the most widespread reuse possible. In 

many ways, the abstraction of business logic 

as a service means that architects begin to 

fulfill many of the functions of the business 

analyst, which enables their ascension up the 

stack. For many organizations, this is a fairly 

progressive model in which the architects 

play a role that is fully integrated with the 

business objectives of the enterprise because 

they are charged with proactively creating 

the most efficient and effective model for 

addressing these requirements over the long 

term.

With this evolution, one can expect SOA 

adoption to specifically impact each of these 

roles as follows:

• Business/IT Strategy: Managing ongoing 

relationships with the line-of-business be-

comes even more critical as the boundary 

between these two disciplines begins to 

disappear. Coupled with the shift toward 

more process-driven approaches to IT, IT 

leaders need to develop an even deeper 

understanding of the business so they can 

proactively plan and provision for require-

ments that are currently too often met on 

an ad hoc basis. They should also strive to 

push this philosophy downstream, elimi-

nating the silos that exist within the IT 

organization and ultimately ensuring that 

their staff can be more closely integrated 

with business requirements.

• Enterprise Architecture: As noted earlier, 

the fundamental role that the architect 

plays in enabling an SOA means greater 

accountability because they’re now playing 

a more direct and hands-on role in the 

successful delivery of services. As a result, 

instead of a technology-first mindset, 

they’ll be increasingly called upon to take 

a business-first approach. At the same 

time, they’ll also need to play a greater 

operational role as architecture decisions 

become real time and thus, have a more 

direct and immediate impact on the busi-

ness.

• Business Development: In addition to 

their existing responsibilities for defin-

ing requirements and analyzing results, 

these business analysts are now poised to 

become process architects entrusted with 

designing, implementing, and monitoring 

these processes. With this change comes 

the need for an even greater understand-

ing of business semantics as a requirement 

for defining process. Their analytical skills 

will also be increasingly tested by the ex-

panded use of real-time monitoring within 

an SOA environment, and strict adher-

ence to process improvement disciplines 

around their use of Key Performance 

Indicators (KPIs) are an absolute must.

• IT Organizational Governance: This role 

will have the greatest day-to-day impact 

in determining the scalability of the SOA 

strategy since they’re responsible for 

enforcing discipline around governance. 

As such, a relatively minor organization 

today is likely to increase in importance 

within an SOA due to their ownership of 

the underlying registry. That said, they 

also face the risk of being subsumed by an 

expanded office of the chief architect. In 

either case, one of the key roles that they’re 

likely to play is akin to a traffic cop as they 

prioritize the implementation of various 

projects in accordance with line-of-busi-

ness requirements. Because the invocation 

of services is fundamental to business 

process management, they’ll also be called 

upon to develop a greater understanding 

of process parameters with regard to how 

they impact specific asset management, 

change management, and configuration 

management requirements.

• Enterprise Integration: Based on their 

experience in managing Integration Com-

petency Centers, which is one model for 

an SOA Center of Excellence, these project 

teams have the potential to expand their 

influence throughout the enterprise by 

assuming this complementary function. Of 

course, this is predicated upon their ability 

to move beyond a project-based mentality 

to embrace a more long-term and strategic 

          The real payoff is closer alignment 
between business and IT in which business 
requirements can now be more quickly,  
accurately, and fully addressed by IT
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e
perspective in which they serve as the 

protector of these critical assets. What this 

entails is an even greater focus on Web 

services management because this brings 

forth the required discipline needed to 

best manage the entire asset life cycle.

• Application Delivery: SOA heralds the fur-

ther industrialization of IT, which challeng-

es these traditional craftsmen. Successful 

developers will need to take a broader 

view of the business and look to create and 

implement applications that address both 

immediate, tactical requirements as well as 

more long-term, strategic objectives. These 

efforts will see their greatest impact within 

the expanded use of metadata to capture 

key information, such as policy require-

ments, service definition, and the abstrac-

tion of business rules, within a reusable 

and independent business container.

The final point to consider is how SOA 

adoption will impact the overall development 

methodologies employed throughout the 

IT organization. Among the key approaches 

currently being used is the Waterfall method-

ology, which operates under the premise that 

changes in development are expensive and 

disruptive. As such, each project and every 

application is architected to the “nth” degree 

to avoid such occurrences. Conversely, the 

Agile development model recognizes the 

impact of change, but also understands that 

it’s frequently unavoidable. Therefore, a more 

modular approach is employed that limits 

the impact of any individual change, while 

allowing the organization to benefit from 

faster development times.

For organizations employing the Waterfall 

methodology, one of the key challenges that 

they’ll face is that extensive, real-world testing 

is often delayed until the end of the develop-

ment cycle. In the more dynamic environ-

ment enabled by an SOA, they run the risk 

of failing to keep pace with changes in key 

services. Therefore, by the time they’re ready 

to test a particular solution, one of the under-

lying services may have changed in a number 

of fundamental ways, 

leaving the user with a 

composite application 

that fails to function as 

designed. At the same 

time, the broader shift 

toward faster develop-

ment also challenges 

their ability to keep pace 

with these escalating 

demands due to the 

proclivity for deeper 

front-loaded design and 

document work inher-

ent to this methodology.

However, Agile 

development shops 

face their own chal-

lenges. Principally, this 

“just-in-time” approach 

potentially inhibits 

long-term planning. As 

a result, reuse can be 

compromised as little 

opportunity is given to 

consider each service’s 

broader, longer-term re-

quirements. In addition, 

many Agile development 

organizations have difficulty creating and 

maintaining long-term documentation regard-

ing applications and assets – a critical need for 

reuse of services between project teams. That 

said, their practice of iterative testing serves as 

a great complement to SOA because it helps 

to ensure interoperability by enforcing more 

consistent governance standards.

SOA Means Change – Accept It, 
Embrace It, and Profit from It

As an IT strategy, SOA offers great promise 

for helping to overcome some of the most 

systematic challenges facing IT, and a num-

ber of organizations are beginning to show 

real results.  Of course, these benefits do not 

come without cost, and therefore you need 

to be prepared to change some existing ap-

proaches to accommodate this new strategy.

Arguably, one of the key benefits offered 

by SOA is the ability to experiment more 

broadly as feedback can now be more easily 

captured and incorporated into subsequent 

versions of a composite application and 

this entire process can now be rendered in 

hours or days as opposed to months thanks 

to SOA. You need to take a similar approach 

to managing, supporting, and staffing your 

SOA environment in which you’re open to 

experimentation, but committed to testing to 

drive the emergence of best practices.

As evinced by such trends as offshore 

outsourcing, it’s also important to note that 

existing competencies can quickly be com-

moditized. Regardless of their role, SOA pro-

vides IT professionals with the means with 

which to play a more strategic role within 

the enterprise, and more important, one in 

which their unique domain knowledge and 

understanding of core business processes 

cannot be easily replicate. This is probably 

the most important lesson to be learned 

regarding the transition to SOA, which is the 

need to develop an even deeper understand-

ing of the business objectives in order to 

thrive in this environment.  
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WSJ:  Product Review

O
pen source DITA (Dar-

win Information Typing 

Architecture) has be-

come the standard for 

producing technical documentation. 

Rather than producing a document 

in a traditional fashion with chapters and 

pages, DITA individually classifies all of the 

components in a document, thereby allowing 

each element to be reusable, customizable, 

and easily adopted throughout the rest of the 

document.

Blast Radius has now taken the DITA 

technical standard and applied it their already 

popular XMetaL Author. While XMetaL Author 

DITA is essentially a DTD at its core, on the 

surface it offers the simple functionality of a 

basic word processor, thus allowing anyone 

from amateurs to advanced technical writ-

ers to have the ability to create or 

edit complex documents in XML or 

SGML. Through DITA the author also 

has the ability to set predefined DTD 

or XML Schema rules to allow many 

users to contribute to a document 

while ensuring consistency and validation 

throughout the document.

Content Reuse
As I mentioned, one of the major benefits 

of DITA is the ability to ensure reusability and 

consistency of various document components. 

The most common types of content reuse in 

XMetaL Author DITA involve topics and con-

tent references. Topics are short paragraphs 

related to a single subject while content refer-

ences involve specific details that are outlined 

within each topic. During the preparation of 

a technical document in XMetaL Author DITA 

each topic and content reference is tagged, 

thereby allowing easy reference through-

out the document. A built-in map editor in 

XMetaL Author DITA allows these tags to then 

be dragged and dropped in an Explorer-like 

structure to quickly move content around – all 

while maintaining consistency with the docu-

ment based upon the established DTD or XML 

Schema rules.

DITA Map Creation and Editing
The DITA map creation in XMetaL Author 

DITA enables users to lay down the foundation 

for various documents to be created. Figure 

1 shows an example of the mapping capabili-

ties of XMetaL Author DITA. In the Resource 

Manager, subtopics related to changing a 

printer cartridge are listed, such as preparing 

the printer to change a cartridge, removing a 

cartridge, as well as installing a cartridge. Each 

subtopic is then broken down into individual 

components as illustrated in the tree diagram 

to the right of the Resource Manager in Figure 

1. Topics can be easily dragged and dropped 

using an Explorer-like tree diagram. Once 

complete, this DITA map can be saved and 

recalled as a template for other documents 

such as training manuals, knowledge bases, 

promotional material, or even online help.

Aside from effortlessly moving content 

around within the map editor, XMetaL Author 

DITA allows content references from other 

sources to be added to any documentation. For 

example, if an individual in the Marketing de-

XMetaL Author 4.6 
Service Pack 2 
DITA Edition
   Documentation is generally the final step in the software development 

cycle and while it is a very important component of the entire software 

package, last-minute changes in software can lead to major alterations in 

documentation. The inability to quickly incorporate such amendments in 

software into documentation has made it difficult for technical writers to 

author and produce quality deliverables applicable to all audiences without 

delaying the software production cycle. Additionally, ensuring consistency in 

documentation published across a wide range of media can lead to further 

delays. XMetaL Author 4.6 Service Pack 2 DITA Edition (XMetaL Author 

DITA) by Blast Radius does a successful job of alleviating this very problem.

Document preparation just became a whole lot easier
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partment wished to add technical specifications 

about a printer to an advertisement, they would 

be able to simply access a list of reusable content 

from the Product Development department and 

simply drag and drop references within their 

own map, thus quickly adding the content to 

their advertisement. References throughout the 

document ensure that any updates made by 

Product Development will be continually up-

dated correctly in the advertisement produced 

by Marketing. XMetaL Author DITA’s smart insert 

capabilities allow content to be easily inserted 

into a document without requiring users to con-

cern themselves with the document structure 

and more on content.

Publication
XMetaL Author DITA allows documents to 

be edited in a plain-text XML environment, 

publication mode with tags displayed, or a 

normal mode similar to that of a standard 

word processor. This functionality adds to its 

user friendliness. While providing all of the 

traditional formatting options available in 

standard word processing packages, XMetaL 

Author DITA also enables deliverables to be 

published in multiple formats such as HTML 

and PDF, all the while saving the user time. 

Other timesaving features of XMetaL Author 

DITA are:

• Conditional text formatting: Depending on 

the audience or specific publication, cap-

tions, headings, or other text can be format-

ted with specific attributes based upon the 

XML Schema or DTD.

• Automatic table of contents and indexes: 

As content is added or edited in a docu-

ment, the table of contents and indexes are 

automatically generated, which adds to time 

saved in document publication.

Summary
Blast Radius’s decision to extend their 

XMetaL Author product with the DITA ex-

pansion was a great idea. Because DITA has 

become the new standard for XML document 

preparation, XMetaL Author DITA should 

prove to successfully meet the needs of both 

beginners as well as experienced technical 

writers. Several users can now easily collabo-

rate on content as well as quickly develop 

their own customized deliverables, and they 

can all the while be confident that their docu-

ments will be consistent and valid. Document 

preparation will definitely be less of an oner-

ous task with the use of this new product. A 

30-day trial version of XMetaL Author DITA 

is available online. At the time of this article’s 

publication, a full version of the program 

can be purchased from the developer online 

for $895.00 USD. For more information visit 

www.xmetal.com  
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FIGURE 1          XMetaL Author DITA’s mapping abilities

          The inability to quickly incorporate 
such amendments in software into  
documentation has made it difficult for 
technical writers to author and produce 
quality deliverables applicable to all  
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WSJ:  Service-Oriented Architecture

T
ruth be told, we’ve been 

considering the demise 

of the developer during 

many “hype phases” over 

the last 15 years. This included the 

“component development” phase 

where I heard not one, but three 

software executives in keynote 

speeches talk about how “applica-

tions would be assembled like Ford 

assembles cars, from prebuilt com-

ponent parts,” and thus, the need 

for fewer developers. The same goes for the 

distributed object phase, the intranet phase, 

and now here we are in the SOA phase. The 

issues are exactly the same, with perhaps the 

technology being a bit more compelling.

SOA, with all its rich, chewy goodness, has 

three realities to consider. First, it’s something 

that really has not happened yet; people are 

talking about it, and in some instances, playing 

around with it, but true killer SOAs are few and 

far between right now. This is due to the fact 

that it’s complex, a huge change in thinking, 

and those things take years to roll out in most 

enterprises. It’s more about people issues than 

technology, by the way. Thus, it’s too 

soon to understand what real savings 

will be realized from the use of SOAs. 

In other words, it’s a bit early to think 

about how many developers we can 

fire.

Second, if history is a teacher, 

we’ll find that we actually need more 

developers – at least at first – with 

the promise of savings through reuse 

in the future. However, we’ve yet to 

get reuse right with all of the past 

opportunities such as object-oriented develop-

ment, distributed objects, and component-

based programming, so we’re assuming we’ll 

get it right with this technology, standards, and 

approaches. I’m optimistic, but I’m also a realist 

here, understanding that true adoption runs 

about two years behind the hype.

Finally, the use of services over the Internet 

will create a new generation of developers who 

build services for applications they’ll never 

see. They build portions of applications for 

use in many applications as services, typically 

delivered over the Web, and that industry will be 

huge. All you need to do is to look at the growth 

of the major service providers out there and the 

emerging Web services marketplaces. So, you 

guys who get fired by the enterprises will have 

better jobs in these emerging areas. 

We’re building SOA for many different rea-

sons, including the savings on the development 

costs, but the primary focus of our SOAs should 

be on the notion of agility. The end result should 

be an architecture that’s able to change with 

the needs of the business, and the more your 

business changes, the more value SOA brings to 

you. Not to beat a dead horse here, but that’s the 

prize, and where SOA will make its real money 

for you.

The reduction in development costs will oc-

cur at the enterprise levels, but only after SOAs 

have been implemented and are systemic to the 

enterprise. This will take some time to accom-

plish with most businesses – years for many 

– before you can actually see development costs 

go down. Indeed, in the short term, develop-

ment costs will go up.

In the future, more and more development 

will be occurring outside the enterprise, for con-

sumption by the enterprise. This paradigm will 

provide even more cost savings, but the need for 

talented developers will always be there. These 

developers will be working on other things: 

service development, and perhaps for other 

companies, service providers and Web services 

marketplaces – making more money, I’m sure… 

that’s a win/win as far as I’m concerned.  

  About the Author 
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Will SOA Reduce the 
Need for Developers?

   There is a lot of talk about how SOA will significantly lower the need for 

developers, thus the savings of SOA. This will be accomplished through 

the promise of reuse that’s driving many toward the SOA light. However, 

I’m not sure we’ll see a reduction in development with the advent of SOA, 

but perhaps rather a redistribution of talent in the longer term. At the end 

of the day, the reason for leveraging SOA is agility. Reuse and develop-

ment savings are a secondary benefit, if they happen at all.

If you think SOAs will reduce the need for  
developers, you’re dead wrong
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SOAOA

H
owever while many in 

IT are familiar with and 

more than eager to real-

ize these benefi ts, few 

understand that getting the big SOA 

payoff requires a fundamental shift 

in the design, deployment, manage-

ment, and governance of enterprise 

architecture.

Architecture: 
More Than a Document

Typically, an enterprise IT architecture 

amounts to little more than a static 

document that describes an equally 

static environment. This document 

is often created in isolation, with-

out signifi cant input from business 

managers, and usually exists as inert 

PowerPoint slides or Word pages that 

development groups rarely reference 

as they create new applications. 

And frankly, why should they? 

Putting such a document in the hands 

of development teams as a means of commu-

nicating and enforcing enterprise architecture 

is a bit like asking a construction crew to use 

a single exterior photograph as a blueprint 

for an offi ce tower. The fi nished product may 

look exactly like the photo, but when those 

top-fl oor elevator doors open, can you be sure 

you’re not stepping into an empty shaft?

Even in its most streamlined, effi cient state, 

enterprise architecture is far too complex 

– let alone important – to be expressed in a 

collection of documents that no one will read, 

and that are severely limited in their ability to 

affect how things get built. Can a set of static 

documents tucked away in a fi le somewhere 

offer any assurance that an organization has 

anything resembling a true enterprise archi-

tecture? Yet how many organizations in exactly 

that situation are already involved in plans to 

implement an SOA? How much head scratch-

ing goes on at these organizations because 

their SOA efforts appear to have stepped into 

an empty elevator shaft?

This doesn’t mean that these organizations 

don’t place a high value on enterprise architec-

ture. Indeed, few organizations will be given 

carte blanche to revamp the entire enterprise 

architecture around an SOA, regardless of the 

promised fl exibility and agility benefi ts. Rather 

than a massive, expensive network overhaul, 

the SOA rollout will happen incrementally, 

within the context of funded projects. As the 

business side requests new applications and 

For decades, IT professionals have put up with the headaches of man-

aging a complex and rigid enterprise architecture that has become a Petri 

dish for the too-familiar misalignment between IT and the business. Enter 

service-oriented architecture (SOA), which promises to create applica-

tions composed of modular software components that are interconnected 

through well-defi ned, open Web service standards. Just as companies 

moved from mainframe to client-server, so must IT move from monolithic 

applications to a matrix of loosely coupled Web services that enable the 

composition and recomposition of business processes.

Without a focus on enterprise architecture, your SOA may be DOA

Focus on 
   the “A”
        in SOA

WRITTEN BY 

CHARLES 

STACK

WSJ:  Service-Oriented Architecture

The UDDI standard is use-
ful for the runtime discovery 
and management of ser-
vices and for the support of 
interoperability, but  offers 
little to enforce and govern 
the overall enterprise archi-
tecture.
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new functionality, Web services can be cre-

ated and reused. In this manner the SOA will 

emerge over time.

However whether the SOA emerges as a 

highly organized, loosely coupled collection of 

services that can be remixed to suit changing 

business needs, or as a future legacy night-

mare, depends on how the SOA integrates with 

the existing enterprise architecture and its 

ability to respond to business challenges.

The failure to focus on architecture during 

this process will ultimately dilute the architec-

ture beyond its ability to have positive impact 

on the business. It is critical, especially with 

just such a gradual architectural rollout, that 

the architecture design exists as more than a 

static document. It must be a living entity that 

evolves in coordination with changing busi-

ness needs. This makes the service-oriented 

enterprise architecture a perpetually moving 

target. SOA is about anticipating the future, 

which is as much about where architecture 

needs to be as it is about where it is today. That 

is all the more reason to enact measures to en-

sure that all concerned parties keep that target 

architecture in their sights at every step.

Balancing Act: Control and Chaos 
Effective enterprise architecture requires 

a balance between control and chaos. It must 

be dynamic, interactive, and holistic. It must 

overcome project myopia, spanning space by 

connecting projects to each other, and span-

ning time by ensuring that projects are fully 

aware of what has already been built, what 

needs to be built now, and what will be built in 

the future.

The funded project model for SOA deploy-

ment underscores the need for architects to 

confer on an ongoing basis with business 

managers in order to understand their priori-

ties, model the architecture to support critical 

business needs, and clearly illustrate how 

technical assets and services directly affect the 

ability of business managers to do their jobs 

more effectively.

• Architects will have to translate their plans 

into the bottom-line language of time and 

money that is spoken by business managers 

with little technical expertise. Toward that 

end, dynamic graphical mapping of project 

and service dependencies will bring the 

business implications of IT projects vividly 

to life.

• Only a robust enterprise registry/reposi-

tory that links the management of services, 

business processes, and other software 

assets with business objectives will provide 

the kind of long-term impact metrics that 

IT must supply to guide the business-side 

decisions that will shape the enterprise 

architecture (see Figure 1).

Creating the target architecture is only half 

the battle though. An architecture that no one 

implements is no architecture at all. Ensuring 

that developers adhere to the target architec-

ture is absolutely critical to a successful SOA. 

In this effort, the model for application devel-

opment in isolation is a recipe for disaster.

Bridging the Silos
Organizations that are adopting SOA must 

systematically bridge the gaps that separate 

development silos: those groups of program-

mers working on projects in almost total isola-

tion, who often insist on building everything 

from scratch. In the past, the effect of this not-

invented-here disease – a malady that affl icts 

FIGURE 1         SOA and Web services are interconnected with a multitude of assets in the IT ecosystem. Managing 
                              these relationships and interdependencies is key to the success of your SOA.

          Isolated silos are to SOA what 
kryptonite is to Superman
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so many corporate development groups – was 

limited to a severe swelling in the amount of 

time and money a company needed to spend 

on any given application. For an SOA, the con-

sequences are life threatening: isolated silos 

are to SOA what kryptonite is to Superman.

Web services are inherently interdepen-

dent, and connect with middleware compo-

nents, legacy systems, e-business applications, 

and other software assets in the IT environ-

ment. Development teams in an enterprise 

environment are no less interdependent. 

Unless these teams communicate and col-

laborate effectively, the out-of-control cost 

and complexity of the pre-SOA enterprise 

infrastructure will become a fond memory to 

those charged with the responsibility of man-

aging and maintaining the service-oriented 

enterprise architecture.

In such an environment, what is there to 

prevent the complexity that is the result of the 

development of duplicate services? What is 

there to guard against the disastrous potential 

of changes to existing services, or to other as-

sets and areas of the business on which those 

services may depend?  There is more to SOA, 

after all, than the services themselves.

Effective SOA requires the ability to govern 

the implementation of services from project to 

project, across silos, and forward into time.

Once silos are truly connected, IT manage-

ment and development project leads must 

establish governance practices and systems 

that require project teams to follow the 

architecture, adhere to standards, and ensure 

that services are in compliance with the SOA. 

Publishing the architecture in a central ser-

vices registry is a good start, but IT manage-

ment can go much farther, especially if it has 

deployed a robust SOA registry/repository.

No “A” in UDDI
Without a central registry/repository that 

discovers, identifies, and maps services for 

reuse – one that understands, illustrates, and 

manages the relationships between services, 

policies, applications, components, and all of 

the other software assets in the organization’s 

overall architecture – services will inevitably 

end up being developed in isolation and 

misaligned with architecture, despite the best 

efforts of IT management to connect the silos.

The UDDI standard is useful for the run-

time discovery and management of services 

and for the support of interoperability, but  

offers little to enforce and govern the overall 

enterprise architecture. Beyond UDDI, it is 

essential to understand the interdependencies 

between services, architecture and the other 

software assets in the enterprise portfolio. 

Without these capabilities, there is no chance 

of eliminating the project myopia that breeds 

silos, and no way to present the time- and dis-

tance-spanning view of the entire enterprise 

architecture. In the effort to put the “A” in SOA, 

it is important to recognize that there is no “A” 

in UDDI.

Head Start: Manage XSD
A critical but often overlooked element of 

managing and governing the service-oriented 

enterprise architecture is the institution of 

early control of the XSD files that represent 

corporate data. A service-oriented architec-

ture can easily achieve a level of complexity at 

which XSD files become nearly impossible to 

untangle. Client-server projects faced much 

the same problem because IT departments 

failed to control database schemas from the 

beginning. Early efforts to manage XSD files 

will smooth the road to SOA success.

SOA Reality
As yesterday’s monolithic IT infrastructure 

is deconstructed into a dynamic matrix of 

loosely coupled services, the realization of 

the dream of the agile, on-demand enterprise 

inches ever closer to reality. The most impor-

tant factor in that transformation is that SOA 

exists within the larger enterprise architecture. 

The success of the SOA effort depends entirely 

on the manner in which the enterprise archi-

tecture is expressed, communicated, deployed, 

and governed.  

  About the Author 
Charles Stack is CEO of Flashline, a provider of SOA and 

software asset portfolio management solutions. Stack has man-

aged software development for over 20 years and is credited 

with founding the first Internet retail store. He has been 

honored with several industry awards, including InfoWorld’s Top 
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1. Put SOA Within EA
 SOA will fail unless it is developed within the context of an overall architecture.

2. Establish a Common Services Group
 Start small if necessary, perhaps with a single service, but this is a critical element of a  

successful SOA.

3. Create a Wiki (or something similar)
 This is a starting point for the accumulation and enterprise-wide sharing of best practices.

4. Control Your Schemas
 XSDs represent your corporate data; in the age of XML, managing schemas is critical.

5. Design for Multiple Uses
 Ensure service reusability by creating each service for use in at least two use cases or projects.

6. Design Large, Cohesive, and Decoupled Services
 A balancing act, to be sure, but it is important to maximize size and cohesion and minimize  

coupling.

7. Align SOA with the Business
 From the outset, use terminology and definitions that are familiar to business users.

8. Publish and Promote
 Use an enterprise registry/repository to publish services, promote those that are the most  

successful, track usage, and measure the benefits.

9. Establish at Least Two Measurable Goals
 Set goals early to insure the verifiable, measurable success of the SOA.

10. Generate Monthly Reports
 Frequent is better. Establish monthly reports against the goals established in #9.

SOA Best Practices
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WSJ: WS Management

T
he convergence also de-

rives from the effort of the 

Grid community, as seen in 

Global Grid Forum, where 

the goal is to build support for large 

and distributed computing systems. 

At the lower end of the spectrum, the 

convergence comes from manufac-

turers of devices such as printers and 

phones that acknowledge improved 

management as a key customer de-

mand. Finally, the traditional IT management 

community, such as the companies working 

inside the Distributed Management Task Force 

(DMTF), is also compelled to use Web services 

for management.

The reasons for wanting to use a Web ser-

vices–based standard are multiple, but those 

most often cited are:

• Interoperability, especially in heterogeneous 

environments

• Desire to comply with service-ori-

ented architecture (SOA) principles

• Reuse of the large (and increasing) 

number of Web services tools available

• The need to build effi cient, large-

scale distributed systems that leverage 

the increasing number and diversity 

of nodes on the network

• Protection of investment through 

the use of industry standards

• Access to the features of other composable 

Web services specifi cations in domains such 

as reliable messaging, security, transaction-

ality, etc.

• Desire to get rid of the need for multiple 

agents bolted on resources in order to 

provide manageability for the resource for 

multiple management products

• Integration of some management func-

tions in business-driven interactions for 

improved alignment of business and IT

Out of this industry push, two main ef-

forts have emerged. The OASIS WSDM (Web 

Services Distributed Management) technical 

committee produced the WSDM MUWS (Man-

agement Using Web Services) 1.0 specifi cation 

as an OASIS standard in March 2005. In August 

2005, the WS-Management specifi cation was 

submitted to the DMTF, which subsequently 

An interesting convergence is taking place in the IT management world, 

toward Web services–based management protocols. One of the driving 

factors in this convergence is the effort to improve the agility of enterprise 

IT, such as HP’s Adaptive Enterprise, IBM’s On Demand Computing, and 

Microsoft’s DSI. 

Examining the common ground of the 
two main specifi cations

Th e State of 
Web Services 
Management 
Protocols
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          Those who implement their protocols 
with versioning in mind will harvest the 
benefi t of their design efforts
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chartered a new subgroup to produce a stan-

dard based on the WS-Management submis-

sion. WSDM MUWS and WS-Management 

largely overlap in scope. More important, 

while the attention is often focused on the 

differences, there are significant similarities in 

the two specifications.

Both specifications assume that resources 

are represented by an XML document and 

make this document available through 

SOAP-based mechanisms (allowing the entire 

document or only parts of it to be retrieved). 

In addition, both specifications consider that 

resources are individually addressable and 

assign to them a WS-Addressing Endpoint Ref-

erence (EPR). In doing so, the specifications 

don’t assume that accessing each resource 

directly is the only way to manage them, but 

allows the XML representation of several 

resources to be accessed at once as part of a 

system. Both specifications also make use of 

a SOAP-based eventing mechanism to allow 

managers to subscribe for and receive events 

of interest. The actual SOAP messages used to 

execute these actions are different, preventing 

interoperability across the specifications, but 

the concepts and approaches are very similar.

The key difference between the specifica-

tions comes from the somewhat different 

perspective under which they were developed. 

The focus of WS-Management was to optimize 

for small, well-understood systems, such as 

the components of a computer or the services 

inside an operating system. WSDM’s focus, as 

illustrated by the “D” in the acronym, was on 

allowing and managing distributed systems, 

composed of resources of very dissimilar 

types. This division in approach materializes 

in the only considerable architectural differ-

ence between WSDM MUWS and WS-Manage-

ment: the fact that WS-Management specifies 

the structure of the EPR while WSDM MUWS 

doesn’t put any constraint on how EPRs are 

created. The value of treating EPRs as opaque 

is that it promotes loose coupling between 

the service and the consumer. The addressing 

details are hidden in the EPR and never show 

up in the implementation of the consumer. 

The consumer only needs to find the EPR to 

know how to access the service, and if the 

service changes its addressing mechanism, an 

updated EPR will work and require no change 

on the consumer.

On the other hand, this requires that the 

consumer first find the EPR of the service, 

which costs an extra step in the interaction. In 

management scenarios, an additional aspect 

to consider is the fact that the invoker usually 

knows and understands the model of the 

resource. In this case, if we assume that the 

addressing mechanism is based on elements 

of the model (a requirement that WS-Manage-

ment unfortunately does not impose but that 

implementers of the specifications would be 

wise to obey), then exposing this addressing 

mechanism to the invoker doesn’t really add 

much tightness to the coupling. This is the 

approach that WS-Management takes, and it is 

the same one that WSDM MUWS has avoided. 

In addition to the risk of more brittle systems, 

this approach creates somewhat of a barrier 

between manageability Web services and other 

Web services, even though integrating them 

is one of the explicit benefits of using Web 

services for management interactions.

The fact that the specifications have so 

much in common bodes well for the prospect 

of gradual alignment, and efforts to make this 

happen are taking shape, for example in DMTF. 

Many of these efforts are outside of the control 

of the DMTF though, since at the XML level 

most of the content of the different protocols 

comes from more general specifications, such 

as WS-Eventing and WS-Notification for events 

and WS-ResourceProperties and WS-Transfer 

for defining the messages used for retrieving 

the XML representation of resources. For these 

specifications too, the difference is often more 

in the realm of XML syntax than architecture, 

such that implementers of either stack should 

be able to think in terms of having to eventually 

support a new version of their stack of choice 

rather than a new stack if and when they rejoin. 

Once again, those who implement their pro-

tocols with versioning in mind will harvest the 

benefit of their design efforts.  

  About the Author 
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WSJ:  Service-Oriented Architecture

T
oday CIOs focus a great 

deal on ways in which 

their business applications 

can be better leveraged to 

improve the efficiency and productiv-

ity of the business. Service-oriented 

architectures (SOA) are increasingly 

being seen as providing a frame-

work for more effectively integrating 

disparate business systems. According 

to IDC, nearly 70 percent of CIOs are 

planning or implementing SOA as part 

of their business systems. However, the telecom-

munications element of their business is rarely 

even considered in the SOA process.

At a recent presentation I did at an IP com-

munications industry event I asked for a show of 

hands on how many people knew what “VoIP” 

was. To no surprise, all people in the 

room raised their hands. I then asked 

how many knew what a “WSDL” was. 

I could see no hands in the air. Then 

I asked how many people knew what 

“SOA” was – no hands. “What you’ve 

just experienced is an example of the 

gap between telecommunications and 

business applications,” I told the audi-

ence. Throughout many telephony-fo-

cused conferences one of the common 

themes is what the business value in 

IP-based telephony is, and a common answer is 

business applications. While telecommunica-

tions was making its move to IP-based software 

technology, other technologies were born out of 

a desire to provide a sharing of information and 

services among business applications, and one 

of them is Web services.

The general goal of Web services is to 

construct elements of business logic – services 

– that can be very easily used by other 

applications. The services themselves hide the 

complexity of their business logic from the 

consumers through simple interfaces that allow 

the services to be reused in many different 

applications. The service and the consumer 

of the service are described as being loosely 

coupled, an approach that allows complex 

composite solutions to be developed through 

leveraging multiple Web services.

The following are some of the key elements 

of Web service technology:

• XML (eXtensible Markup Language) is the core 

language of Web service technology. It provides 

a platform-neutral way to describe the data 

associated with any service transaction.

• SOAP (Simple Object Access Protocol) is the 

preferred means by which an application 

invokes a Web service. The protocol itself is 

written in XML.

• WSDL (Web Service Definition Language) is 

the specification of the interface that a Web 

service exposes to consumers. It describes the 

set of operations that the service makes avail-

able. The WSDL is also written in XML.

Some of the advantages of utilizing Web 

services are:

• Loosely Coupled: The high degree of abstrac-

tion that exists between the implementation 

and the consumption of the service frees 

the Web service client and the Web service 

provider from needing any knowledge of each 

other beyond inputs and outputs.

• Platform Neutral: Web services can be 

provided by or invoked on most if not all 

platforms today, even legacy platforms.

• Development Language Neutral: People are 

developing Web services using C/C++, C#, 

Java, Visual Basic, Python and others.

• Standards Are Architecture Neutral: They do 

not enforce client-server, peer-to-peer, or any 

other model, although practical implemen-

tation issues currently drive developers to 

client-server.

• Web Services Leverage Existing Standards: 

Leverage standards that are already in place 

for conventional Web server applications, 

including HTTP, secure sockets, and authenti-

cation.

Opening the Borders 
of Telecom
   In the early days, the birth of desktop computing resulted in technology 

that provided integration between the computer and the telephone: we call 

it Computer Telephony Integration or CTI. The concept was delightful to 

most technology-minded people, but it never really emerged as a ubiqui-

tous desktop solution. Today IP-based telephony for business is a hot and 

growing market, and many vendors are providing some level of integration 

with the desktop computer – the most basic is a software-based phone, 

the most advanced is complete control of user communications and 

multiple forms of media from which the user may easily select. While this 

convergence of communications at the user’s desktop provides value for 

end-user productivity, these applications are typically independent desktop 

applications and have little integration with other business applications.

New telecom advancements open up communications for SOAs
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• Relatively Lightweight: Therefore they can be 

easily deployed to small devices, for example 

PDAs and smartphones.

Through the maturing of Web service tech-

nology, enterprise applications are now being 

made to adapt to the specific needs of users 

rather than users being forced to adapt to the 

available functionality of applications. These 

developments are being applied to all aspects 

of information technology in the enterprise. 

It’s only natural then to consider how business 

communications might be part of SOA frame-

works, and since communication is a critical 

part of most business transactions, it seems 

logical that the enterprise-focused IP Telephony 

industry would consider its role in the develop-

ment of SOA.

I have also started speaking to audiences of 

business software architects and CIOs in venues 

that are focused on approaches for SOAs. As part 

of my presentation, I introduce the evolution of 

telecommunications as a business application 

and how the result will provide a natural fit into 

their SOA planning. During these presentations 

it has become equally clear that that telecom-

munications are not being considered as part of 

SOA initiatives. Traditionally, business telecom-

munications are delivered through PBX systems 

that are proprietary, closed, and stand-alone. 

These represent expensive hardware systems 

installed in separate phone rooms or separate 

areas of the data center, operated over a sepa-

rate wiring infrastructure, and managed by a 

team of highly trained telecom engineers. These 

systems run independently from every other 

aspect of the business.

It is well known that traditional PBXs are 

becoming IP-based PBXs, but more important, 

PBXs are becoming all software implementa-

tions that not only adapt to the business appli-

cation environment, but are purposely built to 

align with business applications and the natural 

interfaces of the business application environ-

ment. Now, traditionally closed communica-

tions services are being fully exposed through 

Web services, within an SOA framework, to en-

able easy and comprehensive integration with 

other enterprise-class applications.

As an open, software-based business 

application, the PBX function can be 

abstracted away from the underlying network 

infrastructure and any telephones or gateways 

that it supports. As a software application, it 

can be architected as an open mission-critical 

communications solution rather than as a 

closed stand-alone system. The best approach 

provides a distributed application that is able to 

operate on any number of networked servers. 

The servers can be centralized or set up over any 

wide geographic area, with no one server acting 

as a single point of failure.

These new solutions provide a very rich 

feature set to their users that go far beyond 

the traditional audio feature sets of legacy PBX 

systems. At the heart is a presence engine that 

allows users to view the presence state (on 

the phone, in a meeting, out to lunch, etc.) of 

colleagues so that an appropriate means of 

communication can be chosen. If a colleague 

is on the phone then a user might choose to 

send a text message to the colleague requesting 

a call back when they free up. Additionally, 

these systems have the ability to “find” (or 

intelligently route calls to) a user based on a 

number of criteria, including presence state, 

time of day, and caller ID. As a business software 

application, they are able to offer this rich set 

of capabilities as services to other applications. 

In essence, IP PBX communications can 

become part of the core fabric underlying all 

business processes. Most business applications 

do not want to know or need to know about 

the complexity of establishing audio, video, 

or data communications between users. Web 

service technology provides an ideal integration 

approach, whereby the complexity of 

communications is shielded by the IP PBX from 

the business application, yet at the same time 

the technology provides a very simple approach 

for invoking the services.

Going forward, CIOs will have the power to 

deploy telecommunications as an enterprise-

class software application running on their 

underlying data network, in order to provide a 

rich set of communications services, and most 

important, to integrate with other enterprise-

class applications. By doing so, new business-

advancing levels of efficiencies and productivity 

will be achieved – not only in the IT shop but 

also for end users.

The vision of an SOA providing a 

framework for next-generation enterprise 

telecommunications services has become a 

reality through the maturing of Web service 

technology. Communications Web services are 

a new approach for business communications 

that promise CIOs the opportunity to rethink 

how the enterprise is architected and to estab-

lish communications as the essential fabric 

supporting all of their business processes.

Such communications services can now 

take their rightful place alongside collaborating 

business processes to allow enterprises to 

achieve the dream of a fully integrated service-

oriented architecture, an architecture that 

can grow with the business and grow with 

technology. Ultimately, communications Web 

services create a more integrated, optimized 

– and more competitive business.  

  About the Author 
Todd Landry is senior vice president of Sphere Communica-

tions, providing IP-based software communications technol-

ogy for mid-size organizations. He welcomes comments at 

tlandry@spherecom.com, and more reading is available at 

www.spherecom.com.

     tlandry@spherecom.com
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WSJ: Service-Oriented Architecture

T
he list could continue. 

By the same token the 

enterprise architecture 

team is tasked with reign-

ing in Web sprawl and stemming its 

propagation.

Fighting Web sprawl within a 

large organization is an uphill battle. 

Experiencing this on a daily basis 

has shown me that there are some 

things you can do to help alleviate 

the issues. It is popular (and rightly so) to have 

a target unifi ed portal framework somewhere 

along its migratory path in your organization. 

This is important, but you also want to ensure 

that it is applied against Web enable-

ment requirements as they raise them-

selves. What is required is a means to 

describe how to classify the context of 

a requirement’s solution.

What Are Architecture 
Patterns?

The architecture patterns described 

herein demonstrate an approach to 

Web enablement of legacy systems 

and a catalog of options. They are deliberately 

more iconic in nature, and provide a simple 

way to communicate an idea to both IT and 

the business.

When published in an appropriate manner 

they allow the “requirements front door” (e.g., 

business analysts) to select from a catalog of 

choices for Web enablement.

A solution can reside between the options 

presented and can also mix and match ap-

proaches.

There are further design patterns applicable 

within any one of the architecture patterns 

shown. The catalog serves as a generic over-

view of the highest-level choices to be made.

It is imperative to the success of this ap-

proach that the use of the patterns is added to 

the IT delivery processes. This will allow the 

centralizing of exceptions and the creation 

of new patterns over time to meet changing 

needs. Also, not least it will give a better un-

derstanding of the candidate solution, hence 

better effort planning and estimating.

The Misunderstood 
Single Sign-On

If I had a dollar for every time I was asked 

to build a single sign-on (SSO) interface to an 

existing Web application, I’d be a…, well I’d 

have enough at least for a trip to my favorite 

restaurant.

It is one of those perfect cases of the old 

saying “when you have a hammer, everything 

looks like a nail.” Indeed, any of the patterns 

presented later may require an SSO interface 

   Most well established large organizations suffer from some level of 

“Web sprawl.” It organically grows for the same reasons as a disparate 

systems environment:

• Mergers and acquisitions

• Legacy architecture now deprecated

• Tactical solutions circumventing architectural goals

• Disparate IT skill sets

• Lack of architecture steering

• COTS package purchases provide heterogeneous platforms and 

functional overlaps

• No centralized IT, i.e., different IT organizations across business units

Approaches to Web enablement of legacy systems

Web Integration 
  Architecture Patterns 
for Enterprise Architects
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with some external resource or EIS. However 

this is only part of the solution, and getting the 

architecture right can greatly simplify the task 

of unifying the corporate web. While providing 

a consistent SSO solution is important, so is 

business process alignment, corporate brand-

ing, consistent user journey, data consolida-

tion, usage and marketing reports, etc.

All too often requirements will arrive at IT 

saying something like “provide single sign-on 

to <legacy> application.” Ideally the require-

ment should have been a functional set of 

requirements (which can point out “by the way 

<legacy> application is already performing this 

today”). It should then be an enterprise archi-

tecture decision as to whether to:

• Indeed keep the existing legacy application 

and perform SSO from the strategic portal,

 but also to consider alternatives such as:

- Refactor all or part of the legacy applica-

tion to the target architecture

- Replace all or part of the legacy applica-

tion with a target strategic application

- Migrate the legacy users to an existing 

strategic application (may involve im-

provements to support gap analysis from 

legacy requirements)

Enterprise architects have the job of evange-

lizing the target architecture and often reasons 

are found to circumvent this (budget, IT skills, 

time-to-market, etc.). One of the few times when 

architecture should be able to be infl uenced 

more easily is incrementally “while the hood is 

up.” Requirements of the form described above 

often hide the underlying business needs that 

are trying to be met.

Catalog of Web 
Integration Options

What can we do as enter-

prise architects and IT profes-

sionals? Well we cannot be ev-

erywhere at once, particularly 

in a large organization. The 

creation, presentation, and 

prominent publication of a 

set of Web integration options 

presented as architectural 

patterns will help to classify 

your Web enablement solu-

tions. It will have a number of 

positive effects:

• Business analysts can cor-

rectly align solutions, which helps the evolu-

tion to your target portal architecture

• Using the correct pattern can help point out 

the key benefi ts and hence help the busi-

ness case for more strategy-based solutions 

rather than always the tactical

• Many metrics of the solution are easier to 

establish given the right classifi cation (such 

as complexity, budget, effort, expected ROI)

• In time the business itself will start to put 

requirements in the right solution context 

before IT are even involved

The patterns for Web enablement will vary 

from organization to organization and can 

depend on many factors such as: the availabil-

ity of COTS packages in your industry, the size 

of your company, the amount of deprecated 

legacy, the technical architecture of the stra-

tegic portal environment, etc. It is important 

to create the feasible set that represents your 

organization along with an understanding of 

the architectural order of preference (and the 

business factors that might push a solution 

down the preference list).

The catalog list presented below illustrates 

some of the key approaches to Web enable-

ment in a large company:

• Standardized Portlet

• Remote Portlet

• Composite Portal Application

• Web Clipped Portlet

• Direct Content Encapsulation

• Separate Browser Launch

As stated earlier, remember we can mix 

and match across these patterns to defi ne a 

candidate solution context.

1. Standardized Portlets 
    (Web Parts)
Problem

Vendors often want to provide both the 

process logic and the presentation tier of 

an application but customers have hetero-

geneous portal environments and this only 

propagates problem.

Solution 

In many large organizations a buy vs build 

approach is often taken, particularly when the 

functionality is not a core competency of the 

business (i.e., systems such as billing, CRM, 

product catalog, etc.). Just because we have an 

ideal architectural solution in mind we cannot 

ignore this fact. We also don’t want to reinvent 

the wheel if a COTS package already provides 

the necessary presentation-level functionality.

A standardized deployment architecture 

FIGURE 1         Standardized portlet

          The creation, presentation, and 
prominent publication of a set of Web 
integration options presented as 
architectural patterns will help to 
classify your web enablement solutions
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is provided for Web application vendors to 

develop upon. Usually the provider of the EIS 

also provides the standardized portlet/s, but 

not always. The Web application is deployed 

locally into the customer’s native portal 

framework. Although largely dependent on the 

vendor’s implementation, the system’s being 

Web enabled acts as a black box to the portal.

Application vendors now only need to sup-

port this one standard and can market their 

applications to any compliant server environ-

ment. The solution is close to out-of-the-box 

and usually requires only deployment and 

configuration with little-to-no development 

necessary. Also the consuming portal avoids the 

need for custom integration code to be built.

Applicability

• The COTS vendor provides all the necessary 

functionality required (or the ability within 

their Web framework to create it)

• The processes involved do not generally 

span other systems or functionally overlap, 

and there is no strong requirement for inter-

portlet communications

• The internal processes of the solution ap-

plication are not reused elsewhere

Example Known Uses

JSR 168 offers a standard for J2EE portlets 

to allow deployment of COTS portlets into 

any compliant application server (BEA, IBM, 

etc.).

Custom Web Parts and Sharepoint Services 

offer a consistent framework to extend the Mi-

crosoft Sharepoint Portal Server environment.

2. Remote Portlet (Web Parts)
Problem

Vendors and third parties not only require 

developing their own presentation tier as in 

#1, but they also only wish to allow deploy-

ment within their own application server 

environment.

Solution

Allow the presentation tier to be accessed via 

a Web service layer. Web Services for Remote Port-

lets (WSRP) is an OASIS standard that is gaining 

significant support within the portal market. 

Vendors can build Web applications that effec-

tively run locally but that also are WSRP enabled 

so that other portals can access them remotely. 

There is no visual difference to the user.

It allows a local portal (consumer) to reuse 

and aggregate other portlets within remote 

portals (producer). 

This solution avoids the need for integra-

tion code to be built. It can be used internally 

within the enterprise to establish a federated 

portal environment. There is no reason why 

the companies own Web applications should 

not be WSRP enabled also to add greater de-

ployment flexibility in the future.

Applicability 

• Consumption of an existing Web application 

where a producer can still manage presenta-

tion but also offer its functionality via a Web 

service (Web services used to be predomi-

nantly for business/data exchange)

• Custom produced for long-term legacy Web 

application where it can remain in its exist-

ing infrastructure and be reused elsewhere 

(federation)

Known Uses

WSRP is supported by many leading portal 

vendors, including BEA, Microsoft, Oracle, 

TIBCO, and IBM.

3. Composite Portal Application
Problem

We may wish to build new applications 

that extend existing COTS-based systems, but 

changing them will cause maintenance and 

upgrade issues. Also the processes involved in 

a new application may involve many existing 

systems, and therefore building the solution 

in any one system will cause tight coupling 

between the systems.

Solution

A company’s operations can be described 

by a finite set of business processes and data 

elements. These business process and data 

elements are implemented in IT systems. The 

wrapping up of these into “services” that can 

be easily reused is one of the fundamental 

tenets of service-oriented Architecture (SOA).

Most SOA strategies include an orchestra-

tion capability that allows the composition of 

a set of shared business services to form an ap-

plication or new business process. Because of 

the open nature of Web services these process 

and business services can be easily accessed 

from anywhere, including the Web presenta-

tion tier, which is termed a composite portal 

application. The composite application is left 

FIGURE 2         Remote portlet FIGURE 3         Composite portal application
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only to deal with the presentation aspects of 

the application.

Applicability

• Preferred when an SOA strategy is in place, 

in particular to provide a unified front end 

and to help establish more coverage within 

service catalog

• Creating Web enablements of EIS tier reus-

ing EAI services

• To extend a systems capability while main-

taining its vanilla implementation

• Building applications that span multiple 

systems and resources

• Providing the greatest business agility once 

there is a well established and populated 

service registry

• Building macro-level workflow capabilities 

across the enterprise

Known Uses

There is a huge market for SOA related 

products. Business Process Execution Lan-

guage (BPEL) is a stabilizing and prominent 

second generation web service technology 

that provides Orchestration capabilities. BPEL 

compliant platforms are available from many 

vendors - Microsoft BizTalk, BEA AquaLogic & 

WLI, IBM WebSphere to name only a few.

4. Web Clipped Portlet
Problem

An existing application may already func-

tionally match your requirements but it is 

outside of your control: maybe it is provided 

by an external party, maybe the development 

team have moved on, and it probably does 

not strategically match both architecturally 

and in terms of corporate look and feel.

Solution

Web clipping acts as an intermediary that 

allows the user to interact with ANY Web ap-

plication, extract and manipulate its content, 

and finally present it in a portlet conforming 

to your branding and style guide. The solution 

will likely still require investment in an SSO 

interface.

Web clipping has become quite sophisti-

cated in recent years. Vendors such as Kapow 

not only offer clipping of all types of Web 

content (including JavaScript), but also the 

harvesting of data into a virtual data model, 

and now more recently the wrapping of Web 

access behind a more ideally modeled Web 

services interface. This provides a lot of flex-

ibility in helping to extend the reach of the 

SOA.

Of course the main issue with clipping an-

other party’s content is stability when the content 

changes. This needs to be addressed upfront in 

the design both technically and operationally.

 Applicability

• When you cannot influence the design of a 

strategic/longer-term application

• To harvest tactical Web applications with 

little to no involvement from the develop-

ment community

• When the Web application comes from a 

third-party supplier and is unchangeable

• When the layout or style of a Web applica-

tion would prohibit a direct encapsulation 

pattern

Known Uses

Kapow offers both stand-alone products 

and is also integrated into BEA WebLogic 

Workshop.

5. Direct Content Encapsulation
Problem

A Web application is already available and 

deployed that offers the required functionality, 

but is not viewed within the strategic portal 

environment.

Solution

Create an appropriately sized portlet to 

host the display of an external Web applica-

tions content as-is. You need to employ the 

use of an HTTP proxy in the portal framework 

so that it can essentially act as a client to the 

external Web application and handle cookies if 

necessary. Still usually requires investment in 

an SSO interface.

Applicability

• This is a cheap option for integration if 

FIGURE 5         Separate browser launchFIGURE 4         Web Clipping
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content is already laid out and branded ap-

propriately. Control of format and look and 

feel is very limited, unlike the Web clipping 

option.

Known Uses

Most portal vendor platforms provide the 

ability to easily encapsulate content into a 

portlet view.

6. Separate Browser Launch
Problem

A legacy Web application already exists 

and the user community or business is un-

willing or unable to migrate to a new strategic 

portal.

Solution

Provide a simple option to maintain a URL 

link to a separate Web server and launch the 

application in a separate browser window. 

Still usually requires investment in an SSO 

interface.

The strategic portal environment at least 

gets to act as an SSO launch pad for all applica-

tions and centralizes authorization (to see links).

Applicability

• When the web application is non-strategic 

or little investment needs to be made in its 

integration into portal

• When content size/layout precludes inclu-

sion in a portlet

• The business is unwilling/unable to move to 

a more preferred architectural solution

• The portal environments must be seen to 

become more unified rapidly

Known Uses

Separate Browser Launch is probably the 

easiest and cheapest form of Web integration 

(when a legacy Web app already exists). 

An Order of Preference?
It is useful to not only present the choices 

such as those above but to also let your organi-

zation know what the architectural preference 

would be given all things being equal.

The benefits matrix in Table 1 helps 

to illustrate when one approach may be 

more appropriate than another. Given this 

information, we can establish an order of 

preference.

We can see that the earlier misguided 

(or incomplete) requirement “provide single 

sign-on to <legacy> application” with no other 

architectural considerations applied, e.g., op-

tion #6, represents the least preferred solution 

from an architectural perspective.

Summary
Eradicating Web sprawl within an organiza-

tion often feels like a never-ending task. One 

way to help is to undertake the classification of 

the context of candidate solutions to Web en-

ablement, to catalog them in a simple fashion, 

to establish an architectural order of prefer-

ence, to present and publish the approaches, 

and to make their use part of the delivery pro-

cesses within your organization. Within time 

the correct solution context will be selected 

further upstream in the requirements process 

and the evolution to the target architecture 

will accelerate.  

  About the Author 
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experience in an engineering environment. He is currently a 

principal architect with CSC Consulting’s national practice, 

specializing in enterprise architecture. He has led the 

successful development and implementation of strategic 
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Typically SOA aligned solution ✓ ✓ ✓

Interportlet communications ✓ ✓ ✓

Fast time to market ✓ ✓ ✓ ✓ ✓

Lowest cost (typically) ✓ ✓ ✓

Centralized intra-app authorization ✓ ✓ ✓

Centralized personalization ✓ ✓ ✓

Centralized look and feel ✓ ✓ ✓ ✓

Application events  surfaced in portal ✓ ✓ ✓

Reduced SSO complexity ✓ ✓ ✓

Shared application resources ✓ ✓ ✓

Reduced TCO ✓ ✓ ✓

Less capital expenditure ✓ ✓ ✓

Centralized physical and network architecture ✓ ✓ ✓

Centralized platform scaling, admin,  
and monitoring

✓ ✓ ✓

Consistent application-level user journey ✓ ✓ ✓ ✓

TABLE 1            Benefits matrix
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WSJ:  Service-Oriented Architecture

T
he new buzzword is 

AJAX, or Asynchronous 

JavaScript And XML. The 

speed at which the IT 

industry coins terms and makes it 

fashionable to use them gives the 

cool name creators in the fashion 

and entertainment industries a run 

for their money. System integrators 

and consultants capitalize on the 

confusion and introduce new solu-

tions and services that range from architecture 

blueprinting to specific product implementa-

tions. Enterprises turn to industry analysts to 

understand who is the leading vendor of the 

current hype cycle and eventually cave in to 

the trend and buy another piece of technol-

ogy to add to the existing collection. During 

the course of my career, I have been in all of 

the camps: vendor, consultant, and system 

integrator, which enables me to provide some 

unique and original thoughts on how to save 

the enterprise architecture.

Understanding Architecture
Architecture is the most misunderstood, 

yet most widely used word today in IT. This is a 

word that has been borrowed by IT. This word 

has its origins from Greek around the 1500s 

when the related word, architect, meant a 

“master builder.” Today, architecture, 

related to usage in IT, is used very 

loosely to denote the art and disci-

pline of creating software, comput-

ers, systems, databases, information, 

and enterprises themselves.

In order to make the right deci-

sion, one has to understand all of the 

options. To make the right deci-

sions pertaining to SOA, one has to 

understand what SOA is as well as the 

available options. Though SOA is looked upon 

as a technical term, in order to make the right 

decision, SOA has to encompass business as 

well. Even before the term SOA was coined, I 

had consulted on numerous occasions with 

large enterprises on their “enterprise architec-

ture.” Companies have always been interested 

in ensuring that their investments in technol-

ogy, applications, and infrastructure material-

ize into tangible gains either in productivity 

and efficiency of operations, or a direct impact 

to top-line and bottom-line growth. SOA can-

not be viewed myopically as only a technology 

term that impacts the technology architecture 

of an enterprise.

SOA needs to be divided into four layers 

and addressed holistically:

• Business architecture

• Functional architecture

• Technical architecture

• Infrastructure architecture

Figure 1 shows that SOA is the most generic 

(commodity) at the bottom layer and is very 

specific (unique) to a particular way of doing 

business at the top layer. Even though two 

companies may be in the same line of busi-

ness, industry vertical, and may even have the 

same business model, the business architec-

ture is very specific and is dependent on the 

people, business culture, company history, 

relationships, business processes, and the 

business characteristics among other things 

that cannot be duplicated exactly by another 

business. On the other hand, the lowest layer 

is the most generic where infrastructure could 

consist of mainframes, networks, routers, 

servers, etc. Although the configuration and 

implementation of the infrastructure elements 

could be different, the important point is that 

Save Our  
Architecture
   As I look upon the enterprise landscape today, I cannot help but won-

der if the enterprises are going to be all right. Every couple of years, 

enterprises have to face the onslaught of their vendors who bring in newly 

coined phrases, acronyms, and newly minted software platforms, along 

with the promise of ROI. In the latest onslaught, enterprises are facing 

terms such as SOA, Web services, BPM, and BAM.

Driving an SOA strategy top-down from the business

WRITTEN BY 

VENKAT

FIGURE 1         Layers of SOA
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WSDL 2.0: A Pragmatic Analysis and 
an Interoperation Framework
Web Service Description Language (WSDL) represents an IDL 
describing the contract between the service requestor and the 
service provider, in much the same way that a Java interface 
represents a contract between client code and an actual Java 
object. The crucial difference is that WSDL is platform- and 
language-independent and is used primarily (although not exclu-
sively) to describe SOAP services.

WS Security Performance
The WS Secure Conversation specification describes a mecha-
nism that allows multiple parties to establish a context (using the 
WS Trust Request Security Token standard) and secure subse-
quent SOAP exchanges. Each WS Secure Conversation session 
has an associated shared secret. Instead of using this shared 
secret directly to sign and encrypt the conversation’s messages, 
symmetric keys are derived from the secret itself.

SOA Governance: Gaining Flexibility 
& Retaining Control
SOA has significant advantages, but places additional demands 
on visibility, control and governance. Although enterprise SOA 
initiatives are typically deployed incrementally, to gain long-term 
value and ensure quality and consistency, governance issues need 
to be addressed early in the implementation process. This article 
will introduce the concept of SOA governance and will provide a 
framework for blending the flexibility of an SOA with the control, 
consistency, and predictability of traditional IT architectures.

Beware of Shortcuts on the Road to 
an SOA
The concept of an SOA existed long before the current set of 
Web services standards. However, it is the widespread adoption 
of these standards that has enabled the idea of SOA to enter the 
mainstream, and to start delivering the level of connectivity and 
savings it has promised for so long. Now that SOA has hit the 
mainstream, some are attempting to show how SOA can be suc-
cessfully implemented using pre–Web services technologies.

ISSUE OF WSJ…

IN THE 
NEXT 

FOCUS: WS Platform

as one traverses down the SOA layers, one goes from specifi c to 

more generic.

An enterprise has to fi rst identify its business problems and pri-

oritize them. Subsequently, it must fi gure out the business process 

characteristics of the business problem and its impact on the busi-

ness architecture and model that within the context of the business 

architecture. This is easier said than done. 

With this new way to look at architecture in general and SOA in 

particular, an enterprise now needs to catalog the artifacts that re-

side in its layers in order to embark upon a successful SOA strategy. 

The artifacts run the entire gamut, containing business processes, 

application, services, technical components, documents, policies, 

infrastructure components such as servers, and anything else that 

represents enterprise knowledge.

SOA and ROI: A Business Problem?
The SOA vendors sell everything from soup to nuts that fi ts into 

the SOA layers. The main point that is harped upon is that SOA will 

allow enterprises to create and make available “services” that can be 

put together to provide application functionality. Vendors such as 

IBM maintain that modular components should be easily defi ned 

and manipulated along with dynamic defi nition of application and 

operations (see the fi rst entry in the References section). The attrac-

tiveness lies in the fact that these services can be located through a 

registry and that the services can be reused in multiple areas.

The risk of having loosely coupled services that orchestrate busi-

ness processes is that there is really no control over what is transpir-

ing during process orchestration. BPM vendors realized this and 

provided products to design, visualize, and orchestrate business 

processes. However, that was not enough. The IT infrastructure and 

applications that supported the process orchestration were now 

loosely coupled and were represented as services. As such, vendors 

stepped in to manage applications and services and monitor busi-

ness activities. The vendors that offered products in this area origi-

nally were specialized, from managing only infrastructure, servers, 

network etc. to managing only Web services or applications.

The problem with existing SOA solutions is that there is also 

no attempt to model the business problem. There is an attempt to 

model the processes (BPEL, BPMN). There is an attempt to model 

the software system (UML). Business Process Execution Language 

          Architecture is the 
most misunderstood, yet 
most widely used word 
today in IT
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(BPEL) is a way to represent orchestration 

between two parties. Several vendors jointly 

submitted this standard to Oasis and the 

standard is at version 2.0 currently. Business 

Processing Modeling Notation (BPMN) is a 

way to represent workflow graphically. As 

such, BPMN complements BPEL. Neither 

BPEL nor BPMN provides a way to understand 

the business issues that may arise inherently 

from business process orchestration. They also 

do not provide a way to correlate disparate 

business-related events that occur as a conse-

quence of process orchestration. There is no 

attempt to model the specific set of business 

issues. That is the gap in the current approach 

to SOA. It is currently being addressed from a 

purely technological angle with the technol-

ogy decisions driving the business decisions. 

This is contrary to what one observes when 

analyzing SOA as a layered architecture. It 

is clear that the business architecture is the 

most specialized and must drive the rest of the 

architectural decisions. Forget the business-

to-IT alignment in the enterprise: there is no 

business process-to-software systems align-

ment in the SOA model. Vendors such as Red 

Rabbit Software have bridged that gap with a 

business domain modeling studio.

A research field called Complex Event Pro-

cessing (CEP) has been around for many years 

now Advances have been made in a related area 

called Business Event Processing (BEP). Alert 

readers will immediately notice the introduc-

tion of two new terms in keeping with the rapid 

pace of name generation in IT. BEP is related to 

CEP in that there is an attempt to relate events 

in time and space (causality) as they transpire 

during business process orchestration. There 

have been attempts to apply CEP to various 

problem areas, but the application almost al-

ways tries to work its way up from the technol-

ogy layer and tries to bridge the occurrence of 

technical events to possible business causes. 

CEP is more applicable, as it stands today, to 

scientific and technical problems whereas 

Business Event Processing targets business 

domains, business pain points, and business 

models, as well as how to take a top-down 

approach from the business architecture and 

make an SOA strategy successful.

By utilizing BEP, an enterprise can first 

model a set of business events that relates to its 

business issues. These issues are encountered 

specifically within a business domain. For ex-

ample, a consumer packaged goods company 

may have issues with its inventory levels and 

safety stock whereas an insurance company 

may have problems with the cycle time taken to 

process an insurance policy application. Once 

a business domain model has been created, it 

is mapped to the actual business functionality 

that supports the business processes. By utiliz-

ing the BEP platforms, it is now easier to enable 

only the impacted applications to conform to 

an SOA strategy while, at the same time, ensur-

ing that the specific business issues that plague 

a particular domain are better understood. 

Visibility into the business problems will now 

be possible, all the way from the business archi-

tecture through the entire SOA stack.

In order to realize ROI from investment in 

SOA, an enterprise needs to clearly articulate 

its business issues and what is quantifiable 

and measurable with regard to the issues. Any 

SOA technology adoption should also include 

a platform that would help model business 

issues and then allow an enterprise to track 

the solution to the modeled issues. Also, there 

is no single solution to the SOA technology. 

SOA needs application servers, Enterprise 

Service Bus, Business Processing Modeling, 

and Business Event Processing in the technical 

architecture layer, and these technology com-

ponents come from different vendors.

The challenge also is whether the newer 

technologies can work on top of existing tech-

nologies. An SOA strategy will take a few years 

to implement and the new technologies will 

have to work with the existing (and in most 

cases legacy and proprietary) technologies 

to ensure that it is “business as usual” in the 

enterprise while the architecture is undergoing 

transformation. Enterprises cannot afford to 

run a parallel IT department while waiting to 

convert their existing applications to SOA and 

FIGURE 2        Managed path to SOA

          If the SOA strategy does not start  
at the level of the business architecture,  
you are not going to reap ROI
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then flip a switch to the new architecture. The 

real problem is that most of the existing SOA 

approaches take an “all or nothing” approach 

with respect to enterprises.

How Do I Save My Architecture?
As a practitioner who has implemented 

enterprise transformation strategies success-

fully, let me share some knowledge. The key to 

a successful SOA implementation does not lie 

in throwing out existing legacy technology and 

bringing in the latest and greatest technology 

platform identified in a magic quadrant. If that 

happens as a consequence of the strategy, so 

be it. I have never seen it happen that the SOA 

strategy proved to be successful when it was 

based on just bringing in new technology. If the 

SOA strategy does not start at the level of the 

business architecture, you are not going to reap 

ROI. An SOA strategy is also not something that 

is implemented in weeks or months. It is a jour-

ney that takes a few years to reach SOA nirvana.

The key questions to ask are:

• What business issues and pain points do I 

have today?

• How do my business metrics and KPIs 

compare with my competition and industry 

benchmarks?

• What is my enterprise’s vision and what are 

the strategic business areas that my com-

pany will be in over the next few years?

If your enterprise has zero business issues 

or pain points, which is quite impossible if you 

live in the same world as I do, please tell the CEO 

that you deserve a long vacation that lasts a few 

months and come back when the next set of 

terms are coined in IT. If you are like the rest of 

the world, then the business issues need to be 

defined and captured in a model, and later when 

the SOA strategy is implemented, translated into 

measurable and quantifiable observations.

As important as it is to advance top-down 

from the business architecture, it is equally 

important to take a “well-managed” path to an 

SOA strategy. This path should broadly involve 

three steps:

• Renovation

• Integration

• Management

The maturity of a business in its SOA 

adoption increases as the enterprise becomes 

more agile and adaptive to its business issues. 

An enterprise will become adaptive and agile 

only when it embarks upon a managed path 

to SOA, taking the enterprise through stages 

of achieving SOA rather than a big bang ap-

proach targeted at bringing in new tech-

nologies that promise transformation of an 

enterprise architecture to SOA.

Advancing top-down from the business 

architecture layer will ensure that you are able 

to prioritize your business issues and then 

figure out what artifacts in your other layers 

will be impacted when you set out to solve 

your business pain points. Thus, instead of 

ripping out existing applications, functional-

ity, technology platforms, and infrastructure 

in the pursuit of SOA nirvana, a managed 

path will be taken, which will ensure that the 

relevant portions of each architecture layer 

are transformed in your SOA quest. This will 

also allow an enterprise to selectively adopt 

new technologies that are relevant to the 

enterprise’s needs.

There are still many issues to reflect upon 

in an SOA strategy. In 

large multinational 

enterprises, there are 

localized IT depart-

ments in addition to 

enterprise IT. Different 

business divisions have 

their own strategy and 

agenda. It is a challenge 

to even fathom what lies 

in an enterprise base-

ment (Reference entry 

2). Enterprises today 

have limited budgets, 

multiple and sometimes 

redundant applica-

tions and technologies, 

and constant demand 

from business for new 

features.

Unless, there is a 

“managed” SOA initia-

tive, it is doomed to 

failure. A managed 

initiative will try to 

address achieving SOA 

in three steps: renova-

tion, integration, and 

management, utiliz-

ing Business Domain Modeling and Business 

Event Processing so that we can save our 

architecture.
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This Month
Getting to Know XForms

Craig Caulfi eld

HTML forms are one of the best-known 

techniques for gathering data from a 

user and submitting that data to a server. 

However, HTML forms are only simple tools 

and don’t natively support some of the 

features needed by current Web applications 

such as sophisticated data validation. 

Also, the user interface created by HTML 

forms is essentially hard coded for one 

device, meaning the same form can’t be 

easily re-tasked for, say, PDAs or 

mobile phones.

Storing XML in Relational 
Database Management 

Systems
Selim Mimaroglu

When we need to store XML in a Relational 

Database Management System (RDBMS) 

we have to think of nonnative ways to store 

it, since the structure of XML does not fi t 

the fl at relations of the RDBMSs. Although 

some RDBMS vendors support XML storage 

and XQuery such as Oracle 10g (release 2), 

this support is not yet common. Some of 

the well-known RDBMSs are Oracle, DB2, 

Informix, Sybase IQ, SQL Server, MySQL, 

and PostgreSQL. If you have one of these 

products, or a similar product, you should

be interested in reading this article.

XML-Based Interop, Close up
In addition to the strategy side of Web services, there is also the protocol-oriented side of things, 

the XML side. Embracing not only XML itself but also the full range of mainstream XML-based 
technologies like XPath, XSLT, XML Schema, and SOAP. XML Journal has been delivering in-

sightful articles to the world of developers and development managers since the year 2000.

It is our privilege to bring XML-Journal directly to readers of Web Services Journal, and vice versa. 
Anyone already familiar with the Web services world of SOAP, UDDI, and WSDL will fi nd here 
articles and features each month that will interest them – about the cutting-edge technologies 
and latest products that are changing not only our 
industry, but the way the world exchang-
es information. To make it easy for you 
to fi nd your way around, we have four 
distinct sections:  

Getting to 
Know XForms

Find out about XForms and why they are the perfect 

partner for Web services
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Getting to Know 
XForms

Find out about XForms and why they are the perfect partner for Web services

WRITTEN BY 

Craig Caulfi eld

HTML forms are one of the best-known techniques 

for gathering data from a user and submitting that 

data to a server. However, HTML forms are only 

simple tools and don’t natively support some of the features 

needed by current Web applications such as sophisticated 

data validation. Also, the user interface created by HTML 

forms is essentially hard coded for one device, meaning the 

same form can’t be easily re-tasked for, say, PDAs or mobile 

phones.

The W3C XForms Recommendation is one way of address-

ing some of these issues. (XForms is both plural and singular, 

so there’s no XForm, only XForms.) XForms are XML tags em-

bedded in host documents such as XHTML that, when ren-

dered by an XForms-aware browser, give applications some 

rich and dynamic capabilities such as:

• XForms can take advantage of the strong data typing offered 

by XML Schemas to validate user input at the client without 

using any scripting. More sophisticated data validation is 

also possible, such as enforcing relationships between dif-

ferent form values.

• XForms’ user interface components are device-indepen-

dent, meaning they are rendered according to whatever de-

vice they are being displayed on.

• XForms create and consume XML, rather than name/value 

pairs, making them the ideal client for Web services.

To show how some of these capabilities can be used, this 

article walks through the development of a simple XForms ap-

plication that uses an Amazon Web service to query and dis-

play a typical book search.

Setting Up for XForms
To take advantage of the power of XForms, we fi rst of all 

need something over and above the simple HTML forms pro-

cessing model – an XForms engine. XForms engines are pro-

grams that are usually installed on the client side, for example 

as browser plug-ins, and typically work in the following way:

• A request is made for a host document containing XForms 

markup by, for example, opening a document on a fi le sys-

tem or issuing an HTTP GET.

• The XForms engine reads the markup and renders the form. 

Because XForms’ user interface components are defi ned in 

an abstract way, the same XForms will be rendered in a way 

that is appropriate to the client device. Therefore, while a 

date input fi eld might be rendered as a calendar picker on 

a desktop browser, on a more constrained device such as a 

PDA, the same input fi eld may be rendered as a single-line 

text box.

• Once the form has been rendered, the users work with it to 

accomplish what they need to. As they are doing this, events 

will be fi red to, amongst other things, enforce data valida-

tion rules, conditionally display different user interface 

components, or perform calculations. (XForms calculations 

and fi eld updates are performed using the same depth-fi rst 

search and topological sorting as spreadsheets.)

• When the user has completed the form, he or she clicks a 

button to submit it. The XForms engine will then create an 

XML instance document and deal with this payload accord-

ing to the rules defi ned by the form. The target of a submis-

sion is always a URI, which may mean that the XML payload 

is written to a fi le, sent to an e-mail address, submitted to a 

Web service, or to any other HTTP or HTTPS endpoint.

The advantage of having the XForms engine on the client 

is that all processing happens in one place and unnecessary 

traffi c with the server is avoided. However, until XForms im-

plementations become more common, developers can’t al-

ways assume that their clients will have the right installation. 

Alternatively, server-side XForms engines can deliver equiva-

lent XForms functionality to plain clients, usually through a 

combination of scripting and the normal markup of the host 

language. This means that clients don’t need their own XForms 

engine, but the markup delivered to the client may be bulky 

and may not support the full range of XForms features.
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For the examples used in this article, I’ll be using a client-side XForms 

engine called FormsPlayer (www.formsplayer.com/content/index.html). 

Sidebar 1 has more details about some of the XForms engines that are 

available today.

XForms Basics
XForms are not intended to be stand-alone XML documents, but rath-

er are embedded in what is known as a host “language.” Often, this host 

language will be XHTML, but it might also be Wireless Markup Language 

(WML) or Scalable Vector Graphics (SVG), among others. Within their host 

languages, XForms closely follow the Model View Controller (MVC) pattern, 

which means there is a clean separation of data, presentation, and logic.

The XForms equivalent of the MVC model is, appropriately enough, 

the model element. An XForms model is really a template for the XML 

payload that will eventually be created, and it has a dual role in loading 

the model with any initial data. Listing 1, a basic Hello World XForms, 

shows a simple model inside the head of an XHTML document. Models 

are typically placed in the head to emphasize the fact that they are a 

non-rendered component. Any well-formed XML document can be 

placed within the model’s instance sub-element, or it can contain a 

pointer to an external instance document.

One of the key advantages XForms have over HTML forms is the 

ability to perform data validation, constraint checking, and calculations 

without the need for client-side scripting. XForms allows this to be done 

in a number of ways.

• An XML Schema can be associated with the instance data elements. 

For small models, these constraints and validations can also be speci-

fied inline rather than referring to a separate XML Schema.

• The bind element can be used to establish a data binding between 

user interface controls and elements in the instance document and 

at the same time specify a data type for the instance element. The 

bind element also contains any calculations or restrictions (as XPath 

expressions) that need to be applied.

The last part of the XForms model is the submission element, which 

uses a URI to describe what should be done with the XML payload once 

it has been populated. In our Hello World example, the XML payload is 

simply written out to a named file when the user clicks on the Write to 

Disk button.

Once the model is defined, all or part of it is exposed through user in-

terface components. Following the MVC pattern, XForms user interface 

components provide a view onto the model, with the two being linked 

by either XPath expressions as in Listing 1, or through a bind element. 

Whereas HTML defines explicit user interface components such as radio 

buttons and check boxes, XForms defines a set of abstract components. 

These abstract components say what a component should do, but the 

actual rendering will depend on the host language and the device on 

which the components will be displayed.

While the XForms engine takes care of most of the rendering of the 

XForms user interface, developers can still have a style influence in a 

couple of ways. XForms can be directly styled according to the features 

available in the host language, so when using XHTML, this might mean 

using tables, headings, and other XHTML tags, with the XForms compo-

nents arranged within these. However, by hard coding the styling details 

in this way, the device-independence of the form is limited.

The alternative styling approach is to use only the minimum host-lan-

guage structure necessary to accommodate the XForms markup. Again, 

when using XHTML, this would mean placing the XForms model in the 

head section and the abstract user interface definition and bindings in the 

body section. An external stylesheet, such as Listing 2, would then provide 

the colors, fonts, and other formatting for each particular device.

The final part of the MVC pattern, the controller, equates to XForms 

events and actions. Events in XForms are defined by the XML Events 

specification, which in turn provides an element-based interface to the 

Document Object Model (DOM) Level 2 event syntax (see the Resources 

for more details). Meanwhile, XForms actions are the handlers that re-

spond to XForms events. This means that XForms follow the well-known 

Gang of Four Observer pattern in which observers are attached to par-

ticular elements, which are notified when nominated events occurs, and 

then certain actions are performed.

XForms events and actions can be combined to do some of the fol-

lowing:

• Display a message to the user with varying degrees of intrusiveness 

ranging from modal dialog boxes to fleeting tool tips

• Change some value in the instance document

• Dynamically insert or delete line items in tables

• Navigate to a new URI, possibly in a new window and possibly replac-

ing the active form

• Submit all or part of an XML instance document

• Toggle between different component renderings to implement multi-

stage forms or tabbed applications

Introduction to Amazon Web Services
To demonstrate some of the features of XForms and how well suited 

they are to Web services, I’ve created a simple form (Listing 3) that uses 

an Amazon.com Web service to provide a simple book search facility.

As some background, Amazon Web services were launched in mid-

2002 as a way of allowing their business partners to create their own con-

tent-rich applications based on Amazon’s product and pricing informa-

tion and e-commerce model. Amazon now offers a range of Web services, 

including access to Web site information and traffic history charts (Alexa 

“One of the key advantages 
XForms have over HTML 

forms is the ability to perform 
data validation, constraint 
checking, and calculations 

without the need for  
client-side scripting”

Figure 1 • A simple Hello World XForms
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Web Information Service) and a distributed message queue service 

(Amazon Simple Queue Service). Check out the Amazon Web service 

references in the Resources section for details about all of Amazon’s 

Web services. 

For the XForms here, I’ll be using the primary Amazon E-Com-

merce Service (ECS), version 4.0. The ECS exposes 18 methods that 

allow developers to search for Amazon and third-party product and 

seller information; details about customer content such as reviews, 

wish lists, and listmania lists; and to manage shopping carts of prod-

ucts for purchase through Amazon. If you would like to implement 

this XForms, you will need to create a free Amazon Web services ac-

count. Besides giving you access to forums, blogs, code samples, and 

a technical library, you will also receive an Access ID Key, which is a 

20-character code that must be included as a parameter for each Web 

service call to uniquely identify the caller.

While it’s free to use the ECS, there is a restriction that requests 

should be limited to no more than one per second. The licensing 

agreement gives the fine detail and other restrictions.

Building and Running the Web Service Client
Creating an XForms Web service client involves defining a SOAP 

payload as the XForms model, populating this via the XForms user 

interface controls, and then submitting the payload to a Web service 

endpoint. When the Web service response is received it can be pro-

cessed using XPath or XSLT.

Listing 3 shows an XForms model that contains a SOAP pay-

load that initiates one of the most common ECS requests, an item 

search. Besides the mandatory Amazon Access Key ID, nearly all of 

the parameters for an item search are optional, so only the absolute 

minimum needs to be submitted. For this particular XForms, users 

will be able to search Amazon for books based on keyword, author, 

and title criteria, so these elements are included in the SOAP pay-

load. The SearchIndex element contains a value of Books meaning 

the search will target only books, but this could easily be broadened 

to cover all product types. In addition, the results of a search can be 

sorted according to relevance, price, or title. This sorting happens on 

Amazon’s side before the Web service response is returned, so it’s one 

fewer processing activity for the client. The Availability, Condition, 

and MerchantID have been pre-filled with values that should return 

the widest range of search items. Finally, the ResponseGroup indi-

cates what and how much information will be returned. For an item 

search and a ResponseGroup value of Medium, this will include full 

product and pricing details, links to images, and editorial reviews.

Figure 2 shows the XHTML document in Listing 3 open in Inter-

net Explorer.

The search criteria entered by the user populates the XForms 

model (the SOAP payload) by way of XPath expressions in the body 

of the XHTML document. Following recommended XForms practice, 

only enough host language markup is used to correctly position the 

Figure 2 • The Amazon book search criteria

Figure 3 • The Amazon search results

Sidebar 1: XForms Engines

Because XForms are embedded in a host “language” such as XHTML, 

they rely on host-language tools such as browsers for rendering and 

processing. However, none of the main browsers currently supports XForms 

natively, so an add-on XForms engine is needed. Some of the available 

XForms engines are:

• FormsPlayer (www.formsplayer.com/content/index.html), an XForms 

plug-in for Internet Explorer version 6, is a feature-rich engine. Besides 

rendering XForms in a browser, the FormsPlayer modules can be used to 

create XForms processors, editors, and debuggers.

• Firefox users with versions 1.5 and greater can use an XForms extension 

(www.mozilla.org/projects/xforms).

• X-Smiles (www.xsmiles.org) is an open source Java-based XML browser 

that originated at the Telecommunications Software and Multimedia 

Laboratory of the Helsinki University of Technology. It supports a number 

of XML specifications besides XForms and runs on a variety of desktops 

and embedded devices that support Java.

• Novell (http://developer.novell.com/xforms) and Oracle (www.oracle.

com/technology/tech/wireless/mobilebrowser.htm) each provide Internet 

Explorer plug-ins.

Until XForms becomes more ubiquitous, developers can’t always assume 

that the client will have the necessary engine. However, there are some 

server-side XForms engines that deliver XForms functionality to plain clients, 

usually through a combination of scripting and the native host language of 

the client. For example:

• Chiba (http://sourceforge.net/projects/chiba) is an open source server-

side XForms processor that uses Java and XSLT to create XForms 

functionality without the need for a client-side engine. The Convex 

distribution of Chiba also runs as a faceless Java applet that updates a 

HTML user interface.

• FormFaces (www.formfaces.com) uses JavaScript to render XForms func-

tionality.

These are just a few of the client- and server-side XForms engines cur-

rently available. To keep an eye on the new products coming out check the 

W3C’s main XForms page (www.w3.org/MarkUp/Forms).
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XForms components, and any styling is handled by an external cas-

cading style sheet (Listing 2).

Once the XForms model has been populated, it is be submitted 

to the ECS endpoint (shown in the submission element) just like any 

other Web service payload. The submission element wraps around a 

toggles element, which switches to the response user interface when 

the Web service response is ready (Figure 3).

Again, XPath is used, this time with output elements, to extract the 

necessary information from Web service response payload for display 

to the user. Notice the repeat element in the responseGUI case element: 

this simply iterates over a homogeneous collection of nodes from the 

Web service response, in this case creating a table-like display.

The Search Again button then resets the XForms and the search 

can be performed again.

Conclusion
HTML forms have long been a standard part of Web development, 

but they are showing their age when confronted with omnipresent 

XML, the almost irresistible rise of Web services, and more demand-

ing user-interface requirements.

The simple Web service client demonstrated here only hints at 

the advantages XForms offer over HTML forms. In reality, XForms are 

a powerful tool for building device-independent, declarative, form-

based applications that don’t need scripting or programming to de-

liver rich user interfaces. More important, when compared to other 

ways of creating Web service clients such as using the SOAP APIs, the 

XForms alternative is concise and comes with a built-in means of 

getting a window onto the request and response payloads.

Even so, creating XForms is not as simple as defining tags in an 

XHTML page. The development model provides a sometimes daunt-

ing range of possibilities, and until XForms engines are more widely 

supported, developers need to critically consider how they will de-

liver XForms functionality to their clients.

Still, the benefits of using XForms more than balance this effort.
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Sidebar 2: XForms Development Environments

Because XForms are plain XML, they can be developed with any text 

or XML editor but, as always, an intelligent development environment will 

make the job much easier.

• XFormation (www.xformation.com) is a sophisticated visual XForms 

development environment created in partnership with the developers of 

the FormsPlayer engine.

• OpenOffice (www.openoffice.org) and StarOffice (www.sun.com/soft-

ware/star/staroffice/index.jsp) have quietly provided XForms tools for 

some time. These tools are both forms designers and form engines.

• IBM XForms Generator (www.alphaworks.ibm.com/tech/xfg) is an Eclipse 

3.1 plug-in that generates XForms and optional JSP response handlers 

directly from XML instance documents and Web Service Description 

Language (WSDL) documents. Also, check out IBM’s developerWorks 

(www-136.ibm.com/developerworks/xml) Web site for a good range of 

articles and tutorials on XForms.

• Microsoft InfoPath 2003 (www.microsoft.com/office/infopath/prodinfo/

default.mspx). InfoPath is an odd addition to a list of XForms devel-

opment tools because it isn’t really XForms compliant. Still, it is an 

XML-based forms processor and it comes with the usual strong Microsoft 

WYSIWYG design interface. It’s an excellent tool for creating form inter-

faces to document-style Web services. If you use Microsoft Office 2003, 

you will probably already have it.

As with the XForms engines, keep an eye on the W3C Web site for  

movement.

“XForms are a powerful tool for 
building device-independent, 

declarative, form-based  
applications that don’t need 
scripting or programming to  
deliver rich user interfaces”

ccaulfi1@bigpond.net.au
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Listing 1: A Simple Hello  
World XForms (Hello World.html)

<?xml version=”1.0” encoding=”utf-8”?>
<html xmlns:fp=”urn:formsplayer.com” xmlns=”http://
www.w3.org/1999/xhtml” xmlns:xforms=”http://www.
w3.org/2002/xforms” xmlns:xsd=”http://www.w3.org/2001/
XMLSchema” xmlns:ev=”http://www.w3.org/2001/xml-
events”>
 <head>
  <object width=”0” height=”0” id=”FormsPlayer” 
classid=”CLSID:4D0ABA11-C5F0-4478-991A-375C4B648F58”>
   <b>FormsPlayer has failed to load! Please check 
your installation.</b>
   <br />
  </object>
  <?import namespace=”xforms” implementation=”#FormsPla
yer”?>
  <xforms:model id=”default”>
   <xforms:instance xmlns=””>
    <data>
     <name/>
    </data>
   </xforms:instance>
   <xforms:submission action=”output.xml” method=”put” 
id=”submit” />
  </xforms:model>
  <link rel=”stylesheet” href=”style.css” type=”text/
css” />
 </head>
 <body>
  <xforms:output>XForms Hello World Example</xforms:
output>
  <xforms:input ref=”/data/name”>
   <xforms:label>Whatʼs your name: </xforms:label>
   <xforms:hint>Your name</xforms:hint>
  </xforms:input>
  
  <xforms:group>
   <xforms:submit submission=”submit”>
    <xforms:label>Write to Disk</xforms:label>
   </xforms:submit>
  </xforms:group>
</body>
</html>

Listing 2: XForms Style Sheet (style.css)

body {
  padding-left: 6px;
  color: black;
  font-family: verdana, arial, sans-serif;
  font-size: 10pt;
  background-color: white;
}
xforms\:label {
  font-weight: bold;
  font-size: 10pt;
  color: #0000FF;
  font-family: sans-serif;
}
xforms\:group {
  display: block;
}
xforms\:input {
 display: block; 
 margin-top: 4px; 
 margin-bottom: 4px; 
 margin-left: 20px; 
 width: 400px; 
 background-color: rgb(210,230,230);
}
xforms\:select1 {

 width: 400px; 
 background-color: rgb(210,230,230); 
 margin-top: 1px; 
 margin-bottom: 4px;
 margin-left: 20px; 
}
xforms\:repeat {
  margin: 5px;
  padding: 5px;
}
xforms\:trigger {
 margin-top: 4px;
}
xforms\:submit {
 margin-top: 4px;
}
.repeat-item { 
 display: list-item; 
 width: 660px; 
 border-top: 1px thin solid gray; 
 border-bottom: 1px thin solid gray; 
}
.repeat-index { 
 background-color: lightblue; 
}
.invalid { 
 background-color: #FFFF66; 
 width: 500px;
}

Listing 3: Amazon Web Service  
XForms (AmazonXForms.html)

<?xml version=”1.0” encoding=”utf-8”?>
<html xmlns:fp=”urn:formsplayer.com” xmlns=”http://www.
w3.org/1999/xhtml” 
             xmlns:xforms=”http://www.w3.org/2002/
xforms” 
          xmlns:ev=”http://www.w3.org/2001/xml-
events” 
          xmlns:soap=”http://schemas.xmlsoap.org/
soap/envelope/” 
          xmlns:tns=”http://webservices.amazon.com/
AWSECommerceService/2005-10-05”>
 <head>
  <title>Amazon XForms Client</title>

  <!-- Iʼm using FormsPlayer as the XForms client 
engine. Have to make sure itʼs installed first. -->
  <object width=”0” height=”0” id=”FormsPlayer” 
classid=”CLSID:4D0ABA11-C5F0-4478-991A-375C4B648F58”>
   <b>FormsPlayer has failed to load! Please check 
your installation.</b>
   <br />
  </object>
  <?import namespace=”xforms” implementation=”#FormsPla
yer”?>

  <!--  The main form payload. It is this SOAP enve-
lope that the XForms populates and submits to Amazon 
-->
  <xforms:model id=”SOAPEnvelope” functions=”fp:
HTMLserialise”>
   <xforms:instance id=”AmazonRequestPayload”>
    <soap:Envelope xmlns:soap=”http://schemas.xmlsoap.
org/soap/envelope/” 
          xmlns:tns=”http://webservices.amazon.com/
AWSECommerceService/2005-10-05” 
             xmlns:xs=”http://www.w3.org/2001/
XMLSchema”>
     <soap:Body>
      <tns:ItemSearch>
       <!-- Insert your own Amazon Access Key ID 
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here. -->
       <tns:AWSAccessKeyId>01234567890ABCDEFGHI</tns:
AWSAccessKeyId>
       <tns:Shared>

        <tns:Availability>Available</tns:
Availability>
        <tns:Author>Dan Brown</tns:Author>
        <tns:Condition>All</tns:Condition>
        <tns:Keywords></tns:Keywords>
        <tns:MerchantId>All</tns:MerchantId>
        <tns:ResponseGroup>Medium</tns:ResponseGroup>
        <tns:SearchIndex>Books</tns:SearchIndex>
        <tns:Sort>relevancerank</tns:Sort>
        <tns:Title></tns:Title>
       </tns:Shared>
      </tns:ItemSearch>
     </soap:Body>
    </soap:Envelope>
   </xforms:instance>
   <xforms:submission method=”post” mediatype=”text/
xml” replace=”instance” 
          action=”http://soap.amazon.com/onca/soap?Ser
vice=AWSECommerceService” 
             id=”AmazonRequest”>
    <xforms:toggle case=”responseGUI” ev:event=”xforms-
submit-done” />
   </xforms:submission>
  </xforms:model>

  <!-- A model for internal use only. Populates the 
sort list-box with standard values.  -->
  <xforms:model id=”SortOptionsData”>
   <xforms:instance>
    <options>
     <sortOption description=”Relevance”>relevancerank<
/sortOption>
     <sortOption description=”Price”>pricerank</sortOp-
tion>
     <sortOption description=”Title”>titlerank</sortOp-
tion>
    </options>
   </xforms:instance>
  </xforms:model>

  <link href=”style.css” rel=”stylesheet” />

 </head>
 <body>
  <xforms:switch id=”switchView”>
   <xforms:case id=”requestGUI”>
    
    <xforms:output>Amazon Book Search Criteria</xforms:
output>

    <!-- Gather the book search criteria from the user 
and populate the linked elements in the model -->
    <xforms:input ref=”instance(ʻAmazonRequestPayloadʼ)
//tns:Title”>
     <xforms:label>Title:    </xforms:label>
     <xforms:hint>Enter a title.</xforms:hint>
    </xforms:input>

    <xforms:input ref=”instance(ʻAmazonRequestPayloadʼ)
//tns:Keywords”>
     <xforms:label>Keywords: </xforms:label>
     <xforms:hint>Enter some keywords.</xforms:hint>
    </xforms:input>

    <xforms:input ref=”instance(ʻAmazonRequestPayloadʼ)
//tns:Author”>
     <xforms:label>Author:   </xforms:label>
     <xforms:hint>Enter an authors name.</xforms:hint>
    </xforms:input>

 
    <!--  Amazon will sort the data for us before 
returning the results. -->
    <xforms:select1 ref=”instance(ʻAmazonRequestPayload
ʼ)//tns:Sort” appearance=”minimal”>
     <xforms:label>Sort by: </xforms:label>
     <xforms:itemset nodeset=”sortOption” 
model=”SortOptionsData”>
              <xforms:value ref=”.” />
              <xforms:label ref=”@description” />
     </xforms:itemset>
    </xforms:select1>

    <xforms:group>
     <xforms:submit submission=”AmazonRequest”>
      <xforms:label>Search</xforms:label>
     </xforms:submit>
    </xforms:group>

   </xforms:case>

   <!-- If the request is valid, display what Amazon 
has found. -->
   <xforms:case id=”responseGUI”>

    <xforms:group>
     <xforms:output>Search Results</xforms:output>
    </xforms:group>
 
     <xforms:repeat nodeset=”*//tns:Item” 
id=”searchItems”>
          <xforms:group>
             <xforms:output ref=”tns:ItemAttributes/
tns:Author”>
               <xforms:label>Author: </xforms:label>
             </xforms:output>
           
             <xforms:output ref=”tns:ItemAttributes/
tns:Title”>
               <xforms:label> Title: </xforms:label>
             </xforms:output>
             <xforms:output value=”concat(tns:
OfferSummary/tns:LowestNewPrice/tns:CurrencyCode, 
               tns:OfferSummary/tns:
LowestNewPrice/tns:FormattedPrice)”>
               <xforms:label> Price: </xforms:label>
             </xforms:output>
  
             <xforms:output ref=”tns:ItemAttributes/
tns:ISBN”>
               <xforms:label> ISBN: </xforms:label>
             </xforms:output>               
       
          </xforms:group>   
    </xforms:repeat>

    <xforms:group>
     <xforms:output value=”concat(ʻShowing the first 
ʻ, count(*//tns:Item), ʻ items.ʼ)” />
    </xforms:group>

    <xforms:group>     
     <xforms:trigger>  
            <xforms:label>Search Again</xforms:label>
              <xforms:toggle ev:event=”DOMActivate” 
case=”requestGUI” />      
     </xforms:trigger>
    </xforms:group>

   </xforms:case>
  
  </xforms:switch>
 </body>
</html>
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WRITTEN BY SELIM MIMAROGLU

Using the Edge table approach

When we need to store XML in 

a Relational Database Man-

agement System (RDBMS) 

we have to think of nonnative ways to 

store it, since the structure of XML does 

not fit the flat relations of the RDBMSs. 

Although some RDBMS vendors sup-

port XML storage and XQuery such 

as Oracle 10g (release 2), this support 

is not yet common. Some of the well-

known RDBMSs are Oracle, DB2, In-

formix, Sybase IQ, SQL Server, MySQL, 

and PostgreSQL. If you have one of 

these products, or a similar product, 

you should be interested in reading 

this article.

There are several ways to store XML 

in an RDMS. One possibility is to store 

XML in big text columns such as CLOB 

(Character Large Object). Some advan-

tages of storing XML as CLOB are: there 

is no preprocessing, and the original-

ity of the XML document is preserved. 

Unfortunately, this method has some 

major disadvantages – neither XQuery 

nor SQL will work on the text columns. 

We would like to query the stored data, 

because reading the whole document 

and extracting needed parts manually 

is simply impractical. We would like to 

find ways to store XML in a database 

that would allow us to query the data 

easily. In this article I am going to show 

you a method that is known as shred-

ding XML into the edge table. This is a 

very general method that will work on 

any XML document regardless of hav-

ing a schema.

XML has a lot of bells and whistles, 

but it can be viewed simply as a tree. It’s 

possible to represent the XML nodes as 

vertices of the tree and the relations be-

tween the XML nodes as the edges. Let’s 

look at an example of how we can take an 

XML fragment and represent it as a tree. 

Figure 1 shows a simple XML document 

and Figure 2 shows its tree representa-

tion. The root of the XML document is 

the root of the tree too. Note that in XML 

order is very important, therefore when 

we create a tree of XML we have to cap-

ture the order, which is done in Figure 2. 

For example, the attribute isbn comes 

before the element title, which comes 

before the element authors.

Figure 2 shows the elements and at-

tributes in ovals, and their correspond-

ing values in rectangular boxes. The tree 

you see in Figure 2 is a nice representa-

tion of XML that makes it easier for us 

to gather the information presented in 

Figure 1 in a graphical way. The attribute 

Selim Mimaroglu is a PhD 

candidate in computer 

science at the University 

of Massachusetts in 

Boston. He holds an MS 

in computer science from 

that school and has a BS 

in electrical engineering.

AUTHOR BIO

Storing XML in Relational  
Database Management Systems

book

@isbn title authors

author author

XY023

Author1 Author2

XML in Use

Figure 2 • Tree representation of the XML document in Figure 1

Figure 1 • Simple XML document

<book isbn=ʼXY023ʼ>

  <title>XML in Use</title>

  <authors>

    <author>Author1</author>

    <author>Author2</author>

  </authors>

</book>
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isbn carries a flag of @, which indicates that it is 

an attribute. Unfortunately, storing Figure 2 as 

a graph into a database isn’t of much use either. 

We will shred the XML tree into pieces, each 

of which can be stored in the rows of a data-

base table. However, in order to do this we first 

have to number all of the vertices of the tree as 

shown in Figure 3. Numbering is essential for 

capturing the parent-child and ancestor-de-

scendant relations, which will be used for an-

swering XML queries.

Numbering an XML Tree
We will number the vertices in a top-down, 

left-to-right fashion using preorder traversal, 

which is numbering a vertex when we see it for 

the first time and then repeating this process 

until all vertices are numbered.

The red dashed line shows how to number 

the XML tree. It traverses the tree in a top-down 

and left-to-right fashion. Note that the root ele-

ment book has the lowest number in the tree. 

The numbers of @isbn, title, and authors are 

2, 4, and 6, which in fact capture the order of 

these nodes.

Edge Table
Now that we have numbered the XML tree, 

we can store it in the Edge table. An Edge table 

has id, parentid, name, value, and lastdesc attri-

butes (columns) as shown in Figure 4.

id is the identification number of a vertex 

(element, attribute, text box, etc.). Identifica-

tion numbers are shown in Figure 3. id is gen-

erally integer type.

parentid is the parent’s identification num-

ber. For example, the parentid of the title ele-

ment is 1 (same for @isbn and authors). The 

type integer is the usual choice.

name is the name of an element or an at-

tribute. Text nodes (rectangular boxes) do not 

have names, but we name them as text for bet-

ter performance. name can be char or varchar 

type. Data type char stands for character, and 

varchar stands for variable character. Element 

tag names and attribute names are generally 

short, usually not more than 50 

characters.

value is the value of an ele-

ment or an attribute. The con-

tent of this column is generally 

larger than the other columns. 

In most cases using varchar is the most efficient 

solution. For example in Figure 1, the value of 

the title element, <title>XML in Use</title>, 

has the largest character content: a total of 10 

characters.

For simplicity, in this article I have been us-

ing a small XML sample (and I will continue us-

ing the same XML below). For interested read-

ers, I have provided much larger XML samples 

at www.cs.umb.edu/~smimarog/xmlsample. 

For these examples I set the value type to var-

char(550) in my database. varchar(550) is space 

saver compared to char(550). varchar(550) in-

dicates that the maximum length of the charac-

ters will be no more than 550, but when it is less 

than 550, say 35, then the remaining 515 char-

acters will not be wasted. However when you 

have the type char(550) and put content into it 

that has only 35 characters, unfortunately 515 

characters will be wasted.

lastdesc is the number that holds the last de-

scendant of a node. Figure 3 shows that lastdesc 

of book is 10, the lastdesc of title is 5, etc. We are 

going to use the last descendant information for 

answering XPath queries that contain // (dou-

ble slash). Remember that // is the shortcut of 

descendant-or-self::node(). I will show how this 

is used in an example later in this article.

Parsing XML
Parsing XML for storage into an RDBMS is 

known as shredding, as I mentioned earlier. 

There are several dozens of XML parsers avail-

able, which can be categorized into two main 

groups: SAX (Simple API for XML) parsers, and 

DOM (Document Object Model) parsers. SAX is 

the gold standard of XML APIs. SAX implementa-

tions are fast and memory efficient. SAX is avail-

able for most of the popular programming lan-

guages such as Java, C++, Visual Basic, Python, 

and Perl. Java comes with a built-in SAX parser. 

Apache’s Xerces (http://xerces.apache.org) pro-

vides a SAX parser for C++, Java, and Perl.

SAX is an event-driven API. It notifies the 

user of various events when parsing the XML 

document in top-down fashion, such as start-

Document, endDocument, startElement, en-

dElement, processingInstructions, etc. It’s the 

programmer’s responsibility to take action 

upon notification of these events. In Java this 

is done by implementing the ContentHandler 

interface or by extending the DefaultHandler 

class. SAX parsers check for well-formedness 

and optionally for validity. In Java the errors and 

the warnings are provided by the ErrorHandler 

interface. The parser will send a “Fatal Error” 

when it encounters a well-formedness error, 

book

@isbn title authors

author author

XY023

Author1 Author2

XML in Use

2

1

3

4

5

6

7

8

9

10

Figure 3 • Numbering tree of Figure 2

id parentid name value lastdesc

Figure 4 • Empty Edge table

“XML has a lot of 
bells and whistles, 

but it can be viewed 
simply as a tree”
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and an “Error” for all other errors.

Let’s look at one of the events closely:

public void startElement 

          (String namespaceURI,

           String localName,

           String qName,

           Attributes atts)

    throws SAXException

 The SAX parser will invoke this event 

at the beginning of every element. The SAX 

parser provides the namespace URI, the lo-

cal name, the qualified name (qName), and 

the list of attributes of this element. This 

event is accompanied with the endElement 

event when the parser reaches the end of this 

element, but before invoking the endEle-

ment the parser will provide the contents of 

the element in order.

Xerces-J is my personal favorite. I used 

it for parsing the sample XML file shown 

in Figure 1. You might use a DOM parser 

instead of a SAX parser. A DOM parser will 

scan the XML and construct the object 

model for the whole document in the mem-

ory, creating a structure similar to Figure 2. 

Generally speaking, it’s more convenient 

to work with DOM parsers, because they 

make the whole object model of the XML 

available in the memory. For large docu-

ments this is a problem because an object 

models of a big XML document may not fit 

into the main memory, therefore I prefer 

working with SAX parsers.

Querying XML Using SQL
Most of the RDBMSs do not support 

XQuery or XPath. In this section, I will show 

you how to use SQL for responding to some 

XPath queries. After shredding the XML doc-

ument we have the table shown in Figure 5. 

In the following examples I will offer sev-

eral XPath queries and convert them to SQL 

queries. Note that each parent-child or ances-

tor-descendant relation corresponds to a self 

join of the Edge table (that’s joining Edge table 

with itself).  The representation in Figure 5 is 

not the most space efficient one, but it can 

handle mixed XML content nicely. Although 

values of the attributes and elements do not 

have unique names, note that we named 

them as “text” for better performance.

 <book isbn=ʼXY023ʼ>

 <title>XML in Use</title>

 <authors>

  <author>Author1</author>

  <author>Author2</author>

 </authors>

</book>

Example 1: Find the title of the book.

XPath: 

/book/title/text()

SQL:

select 

 a.value 

from 

 Edge a, Edge b, Edge c

where

 a.name = ʻtextʼ and

 a.parentid = b.id and

 b.name = ʻtitleʼ and

 b.parentid = c.id and

 c.name = ʻbookʼ and

 c.id = 1

There are two self joins for two parent-

child relations: the first one is between “title” 

and its text, and the second one is between 

the root element “book” and “title.”

Example 2: Find all of the authors of the 

book.

XPath:

/book/authors/author/text()

SQL:

select

 a.value

from

 Edge a, Edge b, Edge c, Edge d

where

 a.name = ʻtextʼ and

 a.parentid = b.id and

 b.name = ʻauthorʼ and

 b.parentid = c.id and

 c.name = ʻauthorsʼ and

 c.parentid = d.id and

 d.name = ʻbookʼ and

 d.id = 1 

Example 3: This example is similar to Ex-

ample 2. It demonstrates the use of lastdesc 

column. It skips the “authors” element by us-

ing // (double slash) instead. Find all of the 

authors of the book.

XPath:

/book//author/text()

SQL:

select 

 a.value

from 

 Edge a, Edge b, Edge c

where

 a.name = ʻtextʼ and

 a.parentid = b.id and

 b.name = ʻauthorʼ and

 b.id > c.id and b.id <= c.lastdesc 

and  

 c.name = ʻbookʼ and

 c.id = 1 

Note that in this example we have b.id 

greater than c.id and less than or equal to 

c.lastdesc. That’s because all of the descen-

dants of c (root “book”) will be between c.id 

and c.lastdesc.

Acknowledgements
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id parentid name value lastdesc
1 0 book null 10
2 1 @isbn null 3
3 2 text XY023 3
4 1 title null 5
5 4 text XML in Use 5
6 1 authors null 10
7 6 author null 8
8 7 text Author1 8
9 6 author null 10
10 9 text Author2 10

Figure 5 • Edge table storing shredded XML of Figure 3

smimarog@cs.umb.edu
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