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FROM THE EDITOR

Building Codes
WRITTEN BY SEAN RHODY

About the Author

Sean Rhody is the editor-in-chief of SOA Web Services Journal. He is a respected industry expert and a consultant with a 

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

There’s a guy I know who’s incredibly gifted when it comes to building things. I’ve 
watched him repair a barn, build a new shed, put up a roof – you name it; if it can be 
done with wood and tools, this is the guy to do it. And I’ve never seen him use a plan 

– he just knows what to do.
 The trick of it is, he never takes on more than he can do by himself. While he’s very 
skilled, probably the most tangible evidence of that skill is he knows better than to over-
reach himself. He knows that what he’s doing is within his capabilities, and there’s no way 
he could build an office building or a skyscraper by himself without plans, assistance, and 
government approval.
 The task of organizing services in an SOA environment is a lot 
like building something. You start with elementary services – secu-
rity, auditing, some fundamental business processes – and you put 
together a composite application, much like my friend knows how 
to put together a shed in the yard. 
 A shed is useful and does real work (well, it actually stands there, 
but the work it does in keeping the rain and snow off of things is 
good enough). Likewise, a simple composite application can be 
useful and do real business tasks, like taking an order or updating a 
customer profile.
 But if everyone builds sheds without plans, you’re bound to 
encounter someone like me who should never operate power tools. 
Then the neighborhood goes downhill rapidly. It’s much like that 
without Business Process Management in the SOA world.
 Business Process Management, and the things that usually accompany it such as unified 
security and overall management, is the blueprint and design of the SOA world. Just as in 
construction, you wouldn’t want anyone to build a large-scale building without plans, re-
views, approvals and designs based on years and years of engineering knowledge; you also 
wouldn’t want an enterprise to go full scale into the SOA world without BPM.
 Business Process Management provides the rigor and discipline necessary to build a suc-
cessful enterprise architecture using SOA concepts. The design of a business process in a BPM 
tool allows a company to realize what their service catalog is, what it should be, and how they 
can use their current environment to accomplish the purpose of the process most effectively. It 
provides the tools necessary to utilize underlying services and coordinate the transactions and 
information that are necessary to accomplish the completion of a business process.  
 A process may encompass many things. There may be multiple transactions. Consider 
purchasing a book online; in addition to a transaction to actually locate the book in the 
warehouse and pack it, there would also be a transaction regarding shipping, another for 
inventory, and yet another to do the credit card processing. All of these things are likely to 
be separate, short-running processes, but the business process can be much longer lived 
and involves invoking all of them at the appropriate times. It may also involve revoking or 
rolling them back under appropriate circumstances, such as in the case where you’re buy-
ing a book by Sean Rhody and it’s on permanent back order (sorry about that folks).  
 Likewise, the process of governance that goes along with agreeing to the design of a 
business process is similar to the system of permits and reviews that a contractor needs to 
go through to get approval of the construction. Governance of services is critical when we 
have to deal with things that cross organizational boundaries and may be shared between 
organizations (i.e., resolving the age old question – “who’s going to pay for that”).  
 This issue will address some of the challenges of BPM. In the mean time, I’m going to 
find my buddy and sell him my power tools before it’s too late.  
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SOAs Need an
Intelligent SON
A new service-oriented network 
approach is crucial to providing a nimble 
infrastructure that can accommodate 
SOA’s agility and flexibility

INFRASTRUCTURE

While attention is given to the application side of SOA, an often-overlooked ingre-
dient needed to ensure its successful delivery is the underlying network infra-
structure. As important as the application tier is, a new service-oriented network 

(SON) approach is crucial to providing a nimble infrastructure that can accommodate 
SOA’s agility and flexibility. Transforming the application tier without considering the impli-
cations of outdated network design poses a significant risk to successful SOA deployments. 
 A principal feature of a SON is having network devices that are far more intelligent than 
those found on traditional networks – devices that recognize that SOA traffic is fundamen-
tally different from other network traffic. The SON must clearly and unambiguously under-
stand Web Services language while loosely coupling network resources. Then the SON must 
virtualize these resources and the commands and business logic to execute the transaction.
 Oddly enough, many IT managers have yet to grasp this reality: Yesterday’s network won’t 
support tomorrow’s applications. In the last year both InfoWorld and Network World did 
major research surveys of the SOA plans of senior IT managers. When asked what obstacles 

might litter the path to broader SOA deployment, 
respondents in both surveys put factors like security, 
organizational barriers, and slow standards develop-
ment at the top of their lists.
 Of course, history might play a part in this mindset. 
Not that long ago, the network filled the simple role of 
transporting application requests from one endpoint 
to another. Most network devices were virtually “set 
and forget” tools that directed traffic over various ports 
from outside the network to internal application assets. 
Load balancers – the network technology most relevant 
to application architects and developers – were basi-
cally installed, set up for “round robin” load balancing, 
and never touched again. 

 Now, as network devices are becoming more intelligent, they can work more coopera-
tively with applications by offloading advanced needs such as application persistence, SSL 
acceleration, compression, and caching. Some even have bi-directional proxy capabilities 
to control application flows, enabling applications and network to work in concert.

The Old School Persists
 Unfortunately, many organizations still rely on old devices that aren’t optimized to handle 

  Service Oriented Architecture (SOA) is the most significant transformation in IT 

application architecture in the past several years – representing open standards and a 

more loosely coupled approach to designing, developing, and deploying applications. 
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INFRASTRUCTURE

XML Web Services traffic effectively. With Web Services and XML, a 
tremendous amount of context is embedded in the requests passed 
via SOAP and HTTP. From self-describing data to selectively encrypt-
ed elements, understanding the traffic and being able to alter its flow 
to direct requests and responses better is critical to a successful SOA. 
Furthermore, in an SOA world where faster application develop-
ment and service reuse speeds up application change, the burden of 
configuration change management is significantly increased. A new 
breed of product and overall network design is needed to support 
SOA implementations. 
 There are two critical reasons why last-generation network tech-
nology knows little about Web Services. First of all, most traditional 
devices are connection-specific. They can’t understand the traffic 
flowing through them natively, and rarely dig deeply into the ap-
plication payload where much of the application logic resides in Web 
Services traffic. 
 Second, most network products don’t provide the Web Services-
friendly API needed to support the constantly changing configura-
tion needs of Web Services, whether requested individually or as 
part of composite services.

A Real-World Example
 Why is this so critical for your SOA plans? Well, consider a basic 
real-world scenario. You’ve built a mission-critical Web Service using 
SOAP that brokers transactions between your primary business part-
ners and internal order processing system. But traditional network 
devices can’t tell the difference between a Web page request and 
a SOAP application request. This lack of understanding will play a 
significant role in how reliability is orchestrated with your SOA.
 One day, an unforeseen market event (say an interest rate change 
for a financial services firm) floods your system with transactions. 
Older load balancing devices might distribute these requests as 
needed to the next available server that can support them. But if 
the servers become overloaded, the older devices make it hard to 
understand why. Further, based on the unique priority of different 
Web Service requests, it’s even more difficult to know where to send 
them to comply with the business requirements influencing your 
SOA strategy.
 Intelligent full-proxy devices, however, can identify SOAP faults 
or exceptions and associate them with the actual application server 
returning the SOAP error codes. Advanced devices can even queue 
these faults and retry requests to another service endpoint before 
returning an error to the requesting client. This ensures a better cli-
ent experience and makes error logging and troubleshooting easier 
due to native Web Service fluency.
 Smart network devices can also prioritize requests based on 
enforced rules and logic, removing the burden from the applica-
tion servers that support the requests. Combine this application 
knowledge with bloated XML traffic and it’s easy to see how a high-
performance network device can come in handy to crunch the bits 
into faster, more secure, more intelligent application flows.

More Than Intelligence
 But a network technology must be more than just intelligent to 
support SOA effectively. In a traditional network load balancer world, 
configuration changes are made via a GUI or command-line inter-
face. Efficiency-focused network operators commonly collect hard-
coded scripts written for a specific configuration of IP addresses 
and servers. These usually work for static environments and events, 

but the approach conflicts with the agility and flexibility that SOA 
enables. Architecturally, it opposes the loosely coupled philosophy 
of SOA. The brittle coupling breaks as changes are made to support 
business logic, creating more of the challenges that SOA is intended 
to remove.
 The use of SNMP as a common interface language for network 
integration is also inherently insecure, and requires developers to 
learn management information bases (MIBs) that define how and 
what to communicate as defined by the network device.
 To support SOA, a network API – or network control plane – that 
openly understands Web Services language and loosely couples the 
network resources, IP addresses, pools of servers, and configura-
tions is needed. It will automate mission-critical configurations and 
make the critical connection between the application realm and the 
network realm, and is critical to building and deploying a SON.
 To understand SON, one must view the network and servers as 
SOA sees applications. The underlying network and associated 
resources required to deliver SOA applications are active partici-
pants in the SON architecture model, which also delivers agility and 
flexibility through virtualization of key infrastructure resources, 
commands, and business logic.
 From an agility perspective, this approach enables a SON to expand 
and contract dynamically based on any variety of performance, avail-
ability, or security issues that may develop to ensure the successful de-
livery of services in the SOA. Knowledge gleaned by intelligent devices 
about various Web Service needs (plus an API to execute dynamic 
configuration changes) provides the orchestration engine to support 
SON. New applications can be deployed faster, without a complete 
reconfiguration of the network resources.
 To illustrate this, visualize a data center with 10 servers and a single 
Web Service replicated across each server. The network device virtu-
alizes the separate server IP addresses as one “virtual IP” supported 
by the “pool” of servers. Requests made for a Web Service defined as 
one virtual IP are directed to the servers best able to support them.
 Using our previous financial industry example, as requests 
increase, the network device can monitor requests, look for errors, 
and invoke configuration changes to alter device setup, adding 
more standby servers to the pool or even redirecting new requests 
to another data center running additional instances of the Web 
Service. Additionally, prioritized requests based on client request 
ID or other factors could be sent to an entirely separate pool of 
servers hosting the service in a manner optimized for high-demand 
scenarios.
 Based on business priority, the number of server resources, the 
priority, and dynamic changes to the configuration to support 
automated change can be done seamlessly, with the service and 
network working together through more network intelligence and 
control.

The Bottom Line
 To support a SOA, some key ingredients include a network device 
that is highly intelligent, able to understand SOA service flows, 
speak the same language as the applications, and understand the 
unique needs of Web Services traffic – all of which will go a long way 
in helping you design a SON to support your SOA.  

About the Author

Jeff Browning is director of product management for Seattle-based F5 Networks, a leading 

provider of application delivery networking products.
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AJAX + SOA: 
The Next Killer App

SOA lacks a face; 
that’s where AJAX 
comes in — it 
puts a face on SOA

AJAX

WRITTEN BY JOHN CRUPI
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AJAX + SOA: 
The Next Killer App

  Enterprises trying to improve business unit productivity and 

the reuse of IT assets continue to struggle. IT organizations 

have achieved some success by attacking these challenges with 

Service Oriented Architecture (SOA), but in most cases have 

still only exposed small portions of the overall IT service port-

folio. Much of this struggle has been to deliver a “just enough” 

SOA to the business unit to improve its ability to build applica-

tions and features to get to market faster, better, and cheaper. 

And as we’ve learned, accomplishing this is easier said than 

done.

The fact is that SOA is middleware — and middleware tradi-
tionally relies on more middleware to translate data into a 
consumer-friendly state. It’s certainly a major disappoint-

ment when you fi nally get your SOA right only to fi nd that building 
a composite application requires using a portal (middleware) and/
or orchestrating it with a BPEL engine (even more middleware). 
Worse yet, you may be in an organization that deploys a UDDI reg-
istry and registers a bunch of Web services. Unfortunately, in most 
cases there are very few applications built to actually consume 
these services. How can this be? 
      Should we conclude that something is wrong if applications 
aren’t being built to consume these SOA services? Is it too diffi cult 
for business unit developers to build applications that directly con-
sume SOA services, forcing us to rely on IT to create these applica-
tions? Is the absence of a SOA governance architecture holding us 
back? I think the answer is “yes” to all of these questions. And there 
is one standout reason: it has simply been much too diffi cult for the 
business unit developer to consume and leverage the SOA services 
exposed by IT. What’s been missing is an easy way to put a “face” on 
SOA — and that’s precisely the benefi t of using AJAX in combina-
tion with SOA.
 SOA services are typically implemented as loosely coupled 
Web services that encapsulate and expose business functionality. 
This sounds relatively straightforward, but is quite complex and 
diffi cult to achieve in practice. Developers frequently argue about 
the granularity of SOA services, but most now agree that “business-
grained” granularity is the most appropriate. However, it still takes a 
great deal of domain expertise and collaboration with the business 
unit to size services properly. 
 Fortunately, there’s been a recent surge in SOA interest. Perhaps 
enterprises are fi nally coming to recognize that SOA can really 
help the bottom line. Maybe it’s being driven by better tooling and 
Web services evangelizing by Amazon, Yahoo, and eBay. Or could 
it be AJAX? Of course, it’s AJAX — why else would I be writing this 
article? Seriously, I do think that AJAX is driving a renewed interest 
in SOA, especially in the mashup space. But how can two very dif-
ferent technologies combine and connect to provide something far 
greater than the parts? Take a look at Wikipedia’s current defi nition 
of AJAX. It talks about Web pages, but there’s no mention of SOA. It 
says:

 “AJAX, shorthand for Asynchronous JavaScript and XML, is a Web 
development technique for creating interactive Web applications. 
The intent is to make Web pages feel more responsive by exchang-
ing small amounts of data with the server behind the scenes, so that 
the entire Web page does not have to be reloaded each time the user 
makes a change. This is meant to increase the Web page’s interactiv-
ity, speed, and usability.”

 The absence of SOA in this defi nition comes as no big surprise 
since the early buzz around AJAX has centered on enhancing Web 
page functionality and usability. This has been showcased in many 
applications such as Google Maps, Flickr, and Yahoo Mail. It’s not 
these consumer-facing applications that personally get me excited 
about the potential of AJAX though. Instead, it’s the business ap-
plications that run behind the corporate fi rewalls that can really 
exploit and benefi t from AJAX, because it gives us two key features: 
a client-side programming model and the ease of making asynchro-
nous calls to the server. These two key capabilities — the ability to 
apply logic in the client (browser) and to access server data without 
disrupting the Web page — are what al-low the new Web 2.0 para-
digm to open up so many enticing possibilities for rich enterprise 
applications.
 Earlier I said that SOA was lacking a face. That’s where AJAX 
comes in — it puts a face on SOA. Let me explain this a bit further. 
Think about what happens when SOA services come online. They 
usually get registered in a registry/repository (if we’re lucky) and be-
come available for consumption. For instance, take a look at what 
StrikeIron (www.StrikeIron.com) provides. StrikeIron has created 
a “Web services marketplace” for the general population. At fi rst 
glance, StrikeIron’s catalog looks like a list of mini-business applica-
tions. But then you realize that these aren’t applications — they’re 
actually Web services. The concept of a company providing WSDL/
REST Web services for general consumption makes a lot of sense. 
But before we get too excited, let’s take a look at what’s selling. 
According to StrikeIron, which licenses access to these services, its 
most popular Web services include:
• U.S. Address Verifi cation
• Global SMS Pro
• Sales and Use Tax
• E-mail Verifi cation
• Reverse Phone Lookup

 Without a doubt, all of these Web services are useful and can be 
applied to many different domains. But at the same time, they’re also 
pretty commoditized. In other words, I may not care about who pro-
vides these services, only that I get the desired information. On the 
other hand, would I use just any Web service to transfer money from 
my checking account to my savings account? I don’t think so. I need 
to trust the service, so I’d have to have some sort of relationship with 
the vendor providing that service. This “circle of trust” between me, 
the consumer, and the service provider is exactly the kind of relation-
ship enterprises have internally and with partners.
 The same approach could be taken by enterprises to begin offer-
ing their Web services to a wider audience. Through a Web ser-
vices marketplace, enterprises could register various Web services 
that would normally only be available internally and/or to their 
partners. The marketplace vendors would obviously love to see this 
happen, but more importantly, I see this as an opportunity to begin 
to apply AJAX + SOA to drive a whole new class of Web 2.0 business 
applications.
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 For the first time, it’s starting to feel like our application de-
velop-ment and SOA efforts are coming together. We have business 
functionality represented in a reusable form – SOA services. We 
have ubiquitous connectivity – the Web. We have what’s turning out 
to be the new application container – the browser. We have a pro-
gramming model in the application container/browser – JavaScript. 
And they are all using open standards! What more could we ask for?  
Actually, quite a bit more.
 In particular, I’d like to see a more rapid solution for develop-
ing applications based on all of this — a way to build applications 
without having to rely on more middleware to integrate with the 
SOA services. This is what I’ll call the ability for Web applications to 
perform “direct connect SOA.” Direct connect SOA conveys the abil-
ity to punch through the traditional curtain of portals and heavy-
weight process engines and directly (at least conceptually; more 
about this later) access SOA services. I don’t just mean Web services 
either. It could be BPEL orchestration services, coarse-grained 
POJO services, RSS feeds, or anything else that can be exposed as 
a “service,” albeit at the right level of business granularity. And of 
course the interfaces should be exposed using open standards. 
 This novel development and runtime model creates a new way to 
build application-driven composite applications. It has the appeal 
of client/server, without all the traditional heavyweight client/serv-
er baggage. It runs in the browser and is delivered on-demand.
 We’ve all heard a lot about “composite applications” over the 
past few years. But most vendors have been talking about compos-
ing services as a way to re-factor their hosted services into more 
palatable services or portal applications. Let me clarify by using an 
analogy.
 AcmeGrid, a fictitious grid vendor, provides a service grid that 
lets you run your applications as services. Its customers tell it they 
want a way to “compose” a combination of services into coarser-
grained services. So, naturally, AcmeGrid announces an Eclipse-
based AcmeGrid Composite Application Builder (CAB). Interesting-
ly, CAB looks a lot like a BPEL designer, but has tighter integration 
with the AcmeGrid deployed services. Pretty slick, but it’s not really 
an application as much as it is a service. In essence, CAB is more 
like a service builder. But who wants a service builder when we’re 
trying to build applications? Soon, another fictitious vendor, we’ll 
call them AcmePortal, announces its Por-tal Composite Application 
Builder (PCAB). It too releases an Eclipse-based designer that looks 
and feels like a BPEL designer, but this one knows how to build por-
tals. In many cases, a portal is fine as an application. But if you’re 
forcing a portal to be an application, it’s just adding unnecessary 
weight. 

 What I really want is a user-based composite application, not a 
middleware-based composite application. To make this happen, 
I need a development and runtime platform that not only speaks 
AJAX and SOA, but governs the two as well. Some vendors promote 
the concept of AJAX applications calling WSDL-based Web services 
directly from the browser, essentially making SOAP calls. This ap-
proach even has a name – “client/SOA.” This may be fine for simple 
non-enterprise or pure consumer applications, but it’s a no-go for 
the enterprise. Why? Because when you call Web services directly 
from the browser, governance is left to the browser — which is an-
other way of saying, there’s no governance. Figure 1 shows ungov-
erned Web service consumption. I’ve never run into an enterprise 
that doesn’t govern its services and strongly doubt that enterprises 
would allow this to happen merely because we have the technology 
to do so efficiently. If you doubt me, just remember that enterprises 
never opened up the firewall (for applications) to anything but 
HTTP and SSL. No matter what we told system administrators, no 
other ports were being opened. 
 So what we’re talking about isn’t just AJAX + SOA. It’s really a plat-
form that provides the governance necessary for AJAX and SOA to 
co-exist in the enterprise. This is a platform that provides the ability to 
consume SOA services on behalf of the client, but also governs the ser-
vice consumption. Figure 2 shows how Web services can be governed 
by a service gateway. A service gateway is a server-side abstraction that 
governs and mediates service access on behalf of the client, which in 
this case is the AJAX application in the browser. The beauty of using a 
serv-ice gateway is that you’re not restricted to accessing only services 
run-ning in the enterprise. The service gateway governs any service 
that’s registered in the enterprise. In WSDL-based Web services, an en-
terprise would register the WSDL, and WSDL provides the bind to the 
service at runtime. This might be a service running in the enterprise’s 
data center, but it could just as easily be a service running in a partner’s 
data center. If the enterprise allows (governs) applications to access 
services, it doesn’t matter where they’re running.
 I hope you’re starting to appreciate the power of combining AJAX 
and SOA – specifically, how the two can co-exist and deliver new 
Web services–based applications with the governance that enter-
prises require. I truly believe we’re entering a new era with amazing 
opportunity. Web 2.0 social networks, photo-sharing and tagging 
are great, but the real corporate impact comes in a form of Web 2.0 
for the enterprise.  
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  “A child of five would understand this. Send someone to 

fetch a child of five.” – Groucho Marx

People have begun to understand that a properly imple-
mented SOA has the potential to improve business agility 
and adaptability to changing business conditions, but we’re 

still suffering from at least one innate prejudice common to IT 
folks. That prejudice comes, in part, from our own fascination with 
the technology we use. Perhaps we need to view the goals and 
challenges that SOA brings with the same simplicity that small 
children selling lemonade from a box on the sidewalk have for at 
least children recognize that it’s neither the lemonade nor the stand 
that’s the center of their business, but the customer. Changing our 
natural biases as IT people to conform to this business reality can 
help us understand what’s most important in a SOA and how that 
SOA needs to evolve to be successful.

Designing Customer-Centric Business Services
It’s helpful to understand SOA as a means to serve the business by 
serving both the internal and external business service consumer. 
Perhaps a more useful way to think of the business service consum-
er is as a business service customer. That way, we may go beyond 
the dutiful attention that we in IT too often extend to the customer 
and move him from the periphery to the center of our attention and 
actions. 
 Business services are everywhere and business was familiar with 
the concept long before we IT people got our hands on it. SOA ar-

chitects would be well served in taking a lesson from more modest, 
yet proven “real-world” designs. For example, in a large, modern 
restaurant, the business service of “placing a lunch order” might 
be an aggregation of both serial and parallel business services such 
as initiating food preparation in the kitchen, bringing the beverage 
while the food is being prepared, bringing the food, placing a fol-
low-up order for desserts and coffee, presenting the bill, and getting 
paid for the meal. 
 Notice that the descriptions of the customer facing business 
services that are visible to the customer are customer-centric. An 
IT-centric view would “accept a lunch order” rather than “place a 
lunch order,” a small but important distinction that most restau-
rants, unlike IT organizations, are instinctively wise enough to 
avoid. The service description should always be about the cus-
tomer, not the service. Most waiters don’t say “I’m ready to accept 
an order now” because the transaction is about the customer, not 
the restaurant so the waiter is more likely to ask “May I take your 
order?” Reorienting your naming conventions to be more cus-
tomer-centric, at least for customer-facing services, is left to the 
reader. It can be a truly useful exercise, one that can create a better, 
more customer-focused architecture, but I warn you the IT-focused 
perspective can be difficult to shake off. 

Business Service Roles
 It’s important to realize that there are many service customers just 
as there are many service providers. We’re intuitively aware of these 
two roles, at least to a degree. And of course, business service pro-
viders can also be business service customers. For example, a credit 
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card approval business service might also be the customer of a 
geographic service to check if a credit card is being used outside its 
usual geographic area. In combination with other pattern analyses, 
this might help detect a stolen credit card. 
 However, there’s at least one other role to consider, one that’s of-
ten forgotten, and that’s the service owner. The service owner is the 
business entity that bears business responsibility for that service to 
the customer. For example, in a restaurant the service owner might 
be the restaurant manager or owner, while the waiter is the part of 
the restaurant “infrastructure” that provides a key business service. 
Of course, the roles of service owner and service provider might 
be one and the same, but in larger businesses that is less likely. In 
many large businesses it’s common for IT to provide a business 
service that’s owned by a line-of-business (LOB) manager or group 
within the business organization such as product marketing. 

Service Level Agreements
 We don’t always focus on satisfying our service customers as 
much as we should, but when we do get serious about our custom-
ers we often begin by defining a set of agreements outlining what is 
expected between business service provider and various business 
service customers under certain conditions and at certain times. 
These agreements are called Service Level Agreements (SLAs). SLAs 
can be essential to the success in a SOA. 
 In simple terms, a SLA is a set of expectations often referred to 
as Service Level Objectives (SLOs). These expectations should be 
measurable and reasonably attainable. Many SLOs articulate the 
expected reliability and availability of a business service based 
on calendar functions, expressing expectations for certain times 
of day and certain days in the week, month, quarter or even year. 
These expectations are often expressed in terms of the application-
specific data (metrics) obtained from various components in the 
SOA. For example, performance and availability expectations could 
be expressed in terms of an acceptable range of average response 
times or the number of failures per hour. 
 What creates customer satisfaction at any restaurant? To answer 
that question, we should think about what makes customers dif-
ferent from one another. One of the most important differences is 
their level of expectation. Customers often have different criteria 
for success. The quality of the food, the pleasantness and profes-
sionalism of the wait staff, how hot the soup is, and the diversity of 
the wine cellar may all be contributing factors. A successful restau-
rant will likely need to treat the soup lover differently than the wine 
lover.
 For that matter, does the same customer always have the same 
criteria for success? Customer service expectations often vary ac-
cording to business circumstances. Time and day are important 
factors. A business lunch and a romantic dinner have different cri-
teria for success even to the same customer. For a business lunch, 
rapid service might be important while the criteria for success in 
the later case might be quality of food and unobtrusive service. 
Similarly, knowing which customer is a “platinum customer” can be 
essential for the success of any business service. In plain language, 
the expectations of the customer can best be met if we know the 
customer’s identity and have some awareness of his business trans-
action – its context and circumstances. 
 Similar criteria for success exist for SOA business services. Know-
ing the identity of a customer and applying a consistent security 
policy is a starting point, hence the necessity of cross-enterprise 
SOA security policy decision and federation solutions such as the 

popular SiteMinder and TransactionMinder products from CA, as 
well as identity products from Oracle and other vendors. However, 
besides these important identity issues, one must also provision 
appropriate business transaction monitoring software to help your 
customer business services meet their SLAs through appropriate 
monitoring of the actual business transactions from request to 
response as they flow from the customer through various levels of 
the SOA and the underlying infrastructure. 

Different Types of Management – 
A Culinary Example 
 It’s common for architects and other IT leaders responsible for 
SOA initiatives to underestimate the diversity, depth, and volume 
of the metrics needed to describe the state of their SOA and how it’s 
serving the customer. Think of the complexity inherent even in the 
simple restaurant example. So many things can go wrong and larger 
restaurants and hotels may have many chefs and other food han-
dlers, not to mention a wide variety of ovens, refrigerators, mixers, 
and other equipment. 
 So why might some hot dishes arrive cold and violate customer 
expectations? Well, monitoring the business services – like a SOA 
management product would – may not provide sufficient infor-
mation. At the service level, it’s helpful to know that all customer 
orders usually arrive on time. It might be possible to narrow the 
problem down to a particular waiter (a particular business service), 
but that doesn’t explain why the waiter appears slow only at certain 
times and not at other times. Waiters can explain themselves in a 
way that software can’t, but if the waiter couldn’t speak we wouldn’t 
be much closer to solving our problem. Think of this service-level 
management as just the first step, albeit an important step, towards 
solving the problem.
 It’s also helpful to know that the chefs all say that they’re feeling 
fine and that all the ovens and stoves appear to be working. That’s 
equivalent to traditional enterprise management – and is important 
information to have. The restaurant service provider will surely 
want to make sure that his supporting restaurant infrastructure is 
functioning overall. However, to understand and fix the problem, 
the restaurant must do more than just measure the time the order 
received to when the food is delivered. This information is useful 
and might certainly tell it that service is slow, but it usually doesn’t 
help it understand why. It still can’t solve the problem unless it 
can track and trace the individual transactions (the customer’s 
individual orders) as they flow from the starting point at the table 
through the entire restaurant infrastructure back to the customer 
for consumption. 
 It’s only by understanding and following the flow of customer 
transactions in the restaurant that the restaurant’s management 
can begin to understand that one of the waiters doesn’t know how 
to use the credit card machine properly and uses the same slow, 
inefficient procedure every time. This means that when the waiter 
processes one customer’s credit card payment, the hot entrees for 
his other customers are cooling in the kitchen. This waiter then falls 
behind in taking orders and compensates by hurriedly gathering 
and dumping them all at once on the harried chef. In turn, this 
same harried chef cuts his own corners, resulting in more improp-
erly prepared food. So, complex cascades of serious problems all 
emanate from one problem buried deep inside the business. And 
yet these events are seen as relatively rare and benign in isolation. 
It’s only when viewed as part of the overall customer business trans-
actions that their true impact is understood. 
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Customer-Centric Enterprise Application 
Management
 If the simple problems of a restaurant seem complex and difficult 
to diagnose, whatever plagues the smallest IT shop can be consid-
erably more complex to resolve. And even without considering SOA, 
many organizations have yet to address how they might proactively 
meet customer expectations regarding their existing distributed 
Web applications. Critical Web applications can profoundly impact 
customer satisfaction and relationships and yet every server sup-
porting these applications might only appear to be running prop-
erly from a systems management perspective. 
 In the restaurant example, rather than wait for customers to start 
complaining, it would have been better to detect and understand 
that a problem was brewing, ideally when the waiter first experi-
enced confusion and delay attempting to process customer pay-
ments. IT also needs to service its customers proactively rather than 
wait for service levels at the customer level to change. When service 
levels start to change so the customer can measure them, there may 
be very little time left to diagnose and correct the problem. Ulti-
mately the customer experience is the only thing that really matters 
so you can’t afford to be blind to that experience. Being blind to any 
level of the environment increases the risk that the deteriorated ser-
vice levels will become visible and be considered a problem by both 
the customers and the service owners such as the line-of-business. 
 Again, this does not negate the importance of understanding the 
overall health of your IT infrastructure using systems management 
products. But it’s common enough in complex distributed Web 
applications for the overall application server environment to be 
healthy, while a problematic piece of business logic, or a back-end 
system supporting that business logic, may behave inappropriately 
in specific transactions. For example, under certain circumstances 
the business logic may make a disproportionate number of calls to 
a database for certain transactions, just as our waiter followed inap-
propriate procedures when processing credit cards but not cash. 
How would you know this problem-in-the-making existed before 
your customers start phoning your help desk? How would you iden-
tify the offending components involved? 
 Thus one needs an additional type of management whenever 
applications are distributed rather than monolithic regardless of 
what kinds of management software is already in place. This kind 
of customer-oriented real-time business transaction-aware type of 
management is what I call customer-centric enterprise application 
management. To be effective, customer-centric enterprise applica-
tion management must go beyond other forms of management by 
focusing on fine-grained, component-level knowledge of the un-
derlying business logic, processes, and back-end resources specific 
to the individual business transactions as they flow through the 
distributed application. Furthermore, customer-centric enterprise 
application management must be able to correlate this fine-grained 

knowledge of individual transactions as they travel through the IT 
infrastructure with the actual customer experience. In short, we 
need to know if the “IT soup” is too cold. With customer-centric 
enterprise application management, we can understand why this is 
so. 

Customer-Centric Enterprise SOA Management
 SOA and the distributed applications based on SOA increasingly 
tend to be larger in scale than conventional Web applications, since 
they grow to incorporate and bridge formerly separate application 
silos and enterprise domains. So if you can’t mitigate SLA violations 
committed by your existing Web applications, a SOA is unlikely to 
improve the situation. In fact, the task is more daunting with SOAs. 
SOAs tend to be based on more heterogeneous platforms and ser-
vices that are more loosely coupled, with more subtle and indirect 
inter-service dependencies. More things can go wrong and it can be 
harder to understand why. But the approach required to meet SLAs 
and locate and understand problematic components is nearly the 
same as in the customer-centric enterprise application manage-
ment used for distributed Web applications. 
 Effective customer-centric enterprise SOA management merely 
requires additional tooling on top of the customer-centric enter-
prise application management that extends the monitoring of the 
customer experience from a human on a browser using a Web ap-
plication to monitoring the messages sent by the software playing 
the customer role and using the business service. This applies to all 
the services in the SOA. SOA management extensions that feed into 
the overall transaction awareness of customer-centric enterprise 
SOA management are needed to provide additional visibility for 
every real-time business transaction that passes through the layers 
of services in the SOA. The focus is the business transaction itself. 
 Let’s look more closely at customer-centric enterprise SOA man-
agement. In most modern SOAs, high-level business services accept 
customer transactions. These business services might themselves 
transform and route customer transactions in the form of SOAP 
or POX (plain old XML) messages to other subordinate business 
services or infrastructure services. More commonly, infrastructure 
services such as routing and transformation might be provided by 
middleware such as application servers or ESBs, perhaps orches-
trating a number of related business services using a BPEL engine. 
 Both business services and infrastructure services are most often 
implemented using the .NET or J2EE runtime environments that 
dominate the vast majority of distributed enterprise applications 
today. Clearly, to achieve effective management of your SOA, your 
customer-centric enterprise SOA management solution must have 
very detailed visibility into the operation of these same runtime 
environments since they underpin so much of the SOA’s essential 
operation and business functionality. In fact, given the heteroge-
neous nature of SOAs, often made even more diverse by corporate 
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mergers and acquisitions, it’s common and certainly wise to require 
support for both of the major runtime environments from a cus-
tomer-centric enterprise SOA management solution. 
 Ultimately, the lowest-level services in a SOA will pass their busi-
ness transactions to even deeper object-oriented business logic, 
this logic again mostly based on .NET or J2EE. Furthermore, much 
of the object-oriented business logic written on these platforms will 
generate specific transactional activity in a wide range of back-end 
enterprise systems such as databases, CICS, and message-oriented 
middleware such as IBM’s MQ Series. 
 In the end, the real goal of IT is to drive the success of each 
and every business transaction. So gathering and correlating 
information about problematic business service transactions as 
they travel through the SOA and its supporting IT infrastructure 
of middleware and back-end enterprise systems is a difficult, but 
absolutely necessary task for the different technical stakehold-
ers responsible for keeping the IT side of the business running. 
Specific IT departments and technical stakeholders, most often 
operations and application support personnel, must be able to 
identify (triage) the offending component when it fails in order 
to engage the correct domain experts to fix the problem in that 
particular component. 
 All of the different types of technical stakeholders involved 
need a common and consistent source of information about the 
many components that constitute the overall application so they 
can effectively work together, but each stakeholder also needs to 
consider that application and its transactions from his own unique 
perspective and technical requirements. It’s also often necessary 
to examine the problematic transaction from the standpoint of 
both real-time operations and historical data. A historical view is 
particularly important when responding to customer experience 
problems after the fact or to determine patterns when problems ap-
pear intermittently. 
 You can get a feeling for how this works by considering Wily 
Technologies’ Customer Experience Manager (CEM) and Intro-
scope customer-centric enterprise solutions. These solutions help 
IT stakeholders identify and fix components that are affecting 
business transactions in both Web applications and SOAs. They 
eliminate the usual finger pointing between the different techni-
cal stakeholders by providing a common and consistent source of 
historical and real-time information about the components and 
the transactions that flow through them. At the same time, they 
enable each stakeholder at every level to see the information that 
makes sense for his role. For example, an operations person might 
simply see a traffic light icon indicating a red alert when a particu-
lar customer business service starts to behave erratically before the 
customers notice the problem. At the same time, an application 
support person would see that the problem occurs in a specific Java 
component such as an EJB and only in certain types of transactions 
or perhaps only transactions from a particular customer. Applica-
tion support could then notify the programmer responsible for that 
component who would get the critical information at the individual 

object method level. Similarly, if the problem was database-related, 
another domain expert such as a DBA could get the specific SQL 
statement that caused the problem in that transaction from the 
same set of tools, and so on. 
 Notice that this customer-centric enterprise approach to applica-
tion and SOA management draws no particular distinction between 
the components that we call services and the ones we call objects 
or back-end systems. The perspective is always customer- and 
transaction-centric as it should be. In fact, since the customer is the 
focus of this approach, it’s quite easy for IT to measure and assign 
dollar values to every type of transaction to demonstrate and mea-
sure the value that IT provides by supporting that transaction along 
with tracing the path of the transaction through all the supporting 
systems. This kind of comprehensive measurement and under-
standing can only be achieved by monitoring business transactions 
from the customer through the middleware hosting the business 
logic to the back-end systems and then back to the customer. 

Conclusion
 Understanding business service roles and applying an archi-
tectural view of SOA focused on the customer rather than the 
IT organization is an effective aid in creating an appropriately 
customer-focused SOA. Such a focus on the customer demands an 
equal focus on SLAs as an essential consideration for SOA. Enter-
prise systems management, SOA services management, customer-
centric enterprise application management, and customer-centric 
enterprise SOA management are all required and must work togeth-
er for you to meet customer expectations and remediate problems 
proactively. 
 Without a consistent and unified view of real-world business 
transactions as they travel through the entirety of your SOA includ-
ing various back-end systems, object-oriented business logic, busi-
ness services, their supporting .NET and Java-centric middleware, 
as well as other components such as messaging middleware and 
databases, it’s not possible to understand and remediate problems 
that inevitably occur in any complex distributed system – SOA 
being no exception. By taking the correct customer-centric ap-
proach to management, you may be able to avoid Groucho Marx’s 
dilemma. Your SOA may not seem overwhelmingly complicated 
anymore. In fact, it may be possible to avoid asking a five-year-old 
for assistance.   
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  B2B marketplaces facilitate efficient search and transactions 

by offering services such as buyer/supplier and product/services 

searches and transactions such as procurement and asset disposal. 

Besides their market making functions, marketplaces also 
offer integration services such as supply chain and ERP 
integration and have allied with various firms to of-

fer value-added services such as vendor ratings, logistics, and 
payment processing. B2B marketplaces differ from traditional 
marketplaces in offering increased personalization and custom-
ization of products and aggregating and disaggregating informa-
tion-based product components to match customer needs. They 
can overcome some of the problems related to richness versus 

the reach of information because they can facilitate real-time 
transactions. They also enable new kinds of price discovery to 
be employed in different markets. B2B marketplaces improve 
information sharing between buyers and sellers, helping lower 
the cost of logistics and promoting quick just-in-time deliveries 
and reduced inventories. 
 B2B marketplaces can be broadly classified as horizontal or verti-
cal, buy-side or sell-side. Here we classify them as public/indepen-
dent, private, and consortia. 

Public Marketplaces
 A public marketplace, also known as a neutral marketplace or 
third-party marketplace, brings together buyers and sellers in a 
particular industry for purposes of commerce. It provides content, 
value-added services, and transaction capabilities.

Web Services-based 
Inter-organizational 

Architectural Framework 
for B2B Marketplaces
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Private Marketplace
 Private marketplaces are owned and operated by one company 
to do transactions with a select group of suppliers. They have the 
potential to provide high performance and tight integration with 
current suppliers, a facility provided by the traditional electronic 
data interchange (EDI) model. Examples of enterprises that have 
embraced this model include: Wal-Mart, Dell, Sun Microsystems, 
Amtrak, and Cisco.

Consortia Marketplace
 Consortia marketplaces are jointly owned by several large enter-
prises that deploy applications and infrastructure to facilitate col-
laboration and conduct business among trading partners. They are 
highly customized and integrated with the process of its founders 
and hence require a large investment and have longer implementa-
tion schedules. An example would be E2Open.

Inter-Organizational Commerce Using Web Services
 Inter-organizational information systems (IOIS) facilitate tech-
nology-based cooperation across organizations such as interactive 
product improvement, forecasting, and inventory control in addi-
tion to offering improved integration, collaboration, and access to 
business intelligence. B2B marketplaces offer dynamic forward and 
reverse auctions, payment services, valuation services, e-procure-
ment services, industry news, market analysis and reports, virtual 
private marketplaces, and indigenously developed procurement 
software licenses. The B2B marketplaces have allied with partner 
firms to offer value-added services (VAS). Value-added services 
are defined as services that supplement the actual transaction, 
cataloguing, and search capability. These include financial services, 
logistics services, analytics, inspection, and settling disputes. 
 Integrating their products and services with their customers’ 
assured B2B marketplaces of regular revenues in the form of license 
fees. Integration with corporate systems is achieved through enter-
prise application integration methods. Typically a common meta-
data repository maintains process and data maps for translating the 
data, and a message broker routes the data to the right application. 
Integration also involves modeling, automating, and integrating 
business processes and trading relationships between partners. 
Integration of information refers to sharing information among 
participants of the B2B marketplace such as buyers and suppliers. 
This includes data such as inventory data, demand data, capac-
ity plans, production schedules, promotion plans, and shipment 
schedules. B2B marketplaces at this stage also facilitate collabora-
tive activities such as joint design and execution plans for product 
introduction, demand forecasting, and replenishment. They also 
facilitate workflow coordination, which refers to streamlined and 
automated workflow activities between supply chain partners. 
 To facilitate integration and collaboration B2B marketplaces 
are building their technological capabilities such as data mapping 
repositories including XML (Extended Markup Language) docu-
ment exchange formats and trading partner agreements that let 
customers switch from one market to the other at any time. This 
is important since the customer may not find relevant buyers or 
sellers on one particular marketplace. Web Services show promise 
in enabling B2B marketplaces to offer inter-organizational com-
merce by offering open standards-based interfaces. Web Services 
have standardized interfaces that enable seamless interoperability 
among heterogeneous IT implementations. Web Services are be-
coming the technology of choice today for solving pressing point-

to-point integration needs because of the inherent cost benefits of 
the approach. Interoperability is the most important capability of 
Web Services and has the potential to reduce IT integration costs 
in and across enterprises. A Web Services-based SOA reduces the 
redundancy by offering a high level of reuse. A further requirement 
relating to investment in conventional legacy infrastructure is key 
to justifying any architecture. SOA preserves investment in legacy 
by providing the endpoints for the legacy functionalities to be ac-
cessed by other applications across any channel. 
 Now we’ll explore the viability and potential of Web Services with 
regard to inter-organizational commerce related to the key services 
offered by B2B marketplaces such as auctions, reverse auctions, 
catalog-based e-procurement, private marketplace services, third-
party transaction services (payment), and third-party data services 
(valuation and industry news and reports). 

Forward & Reverse Auctions
 Forward and reverse auctions are the key service offered by B2B 
marketplaces. The various auction formats include the English 
auction, the Dutch auction, and the Vickrey auction. Web Services 
would provide an open standard way for buyers and sellers to con-
nect to auction service interfaces. The usefulness of Web Services 
is pronounced when the service offerings of B2B marketplaces are 
orchestrated by linking up with their other services as well as link-
ing with third-party service providers. 

Catalog-Based E-Procurement
 Catalogs are fixed-price catalogs that create value for buyers or 
sellers by aggregating demand or supply into a meta-catalog and 
negotiating volume discounts (up to 20%). For buyers, B2B mar-
ketplaces provide a gateway to thousands of suppliers and service 
providers across a spectrum of industries. This reduces the search 
costs of buyers and helps improve supply chain efficiencies by 
identifying suppliers that can match their expectations in the price-
quality-delivery equation. So depending on the sourcing needs of 
the buyer they can post their requirements on the site so that sup-
pliers can get in touch with them. Web Services could be adopted to 
integrate the buyers/sellers with the catalog offered by the market-
place resulting in more efficient and flexible transactions.

Third-Party Transaction Services
 Third-party transaction mechanisms come into play to send, exe-
cute, and settle orders that have been agreed to in the marketplace. 
Payment services fall under this category. These rely on the features 
of the communication infrastructure, either to transfer a payment 
physically or transmit information about credits and debits to the 
accounts of buyers and sellers. Web Services would facilitate easy 
interoperability between the systems of the B2B marketplace with 
those of the payment service providers.

Third-Party Data Services
 This includes data services such as rating and valuation services. 
Examples include services offered by the global rating agency Dun 
and Bradstreet such as DUNS numbers and Indicative Risk Scores. 
Other services include international quality control, inspection, 
testing and verification, vendor assessment services, quality and 
quantity certification, and valuation services. To ensure competi-
tiveness in catering to a geographically dispersed market, it has 
become essential to build the confidence about the quality of the 
offering and the underlying process among players in the mar-
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ketplace. Independent specialized agencies play a pivotal role in 
promoting this through services such as inspection, surveying, 
analytical testing, accreditation and certifi cation, and consultancy. 
Other content services include content sourcing from multiple 
vendors such as Gartner and Forrester Research. 

Third-Party Distribution Services
 This includes services such as logistics services offered in as-
sociation with logistics service providers. Logistics services provide 
the link between electronic business transaction and effecting 
order fulfi llment. The B2B marketplace provides a medium for 
interaction between logistics players and sellers and buyers. This 
is aimed at facilitating the easy movement of equipment and other 
assets transacted through the marketplace.

Architectural Imperatives for B2B Marketplaces 
 Architectural requirements for an online auction site include 
application functionality, interoperability, performance, and scal-
ability, fl exibility, and manageability. The physical architecture 
consists of databases, servers, software applications, Web servers, 
and networking and Application Protocol Interfaces (APIs) to link 
them all together. Due to the risks of system failure, redundancy at 
the database and server levels is necessary. Software applications 
must be able to support multiple auction models (single seller-to-
many buyers, single buyer-to-many sellers, multiple buyers and 
sellers) and auction types like Dutch and Vickrey auctions. They 
should also be able to support special rules such as role-based 
prioritization, where the best customers get priority. Further, a key 
requirement is to be able to interoperate with the multiple data 
representation formats of the buyers and sellers as well as partners. 
Overall, a fl exible and interoperable architecture is needed to keep 
up with the pace of change in the industry. 
 One of the key components to online auction applications is 
the ability to manage and report dynamic information. The ap-
plication runs in conjunction with a database that stores all of the 
information and metadata necessary for each auction transaction. 
The database contains data like bid and bidder information, rules 
for the auction, and information about the item for sale alongside 
metadata about the bidders and sellers and the items for sale. The 
application should provide mechanisms for representing items and 
services from both buyers and sellers in a manner so that match-
ing buyers and sellers is seamless. The applications gather, store, 
and then access the matched information in real-time and display 
pertinent information in the GUI. The application must be able to 
handle hundreds of concurrent bids a second and instantly post the 
results. The marketplace architecture should support appropriate 
open standards-based messaging infrastructure besides providing 
a registry for repository of the buyer, seller, and other partner infor-
mation. The architecture must support a fl exible way of incorporat-
ing workfl ows or orchestration to enable typical transactions.
 The architecture at a successful online auction concern should 
streamline client services including e-mail notifi cations, searches, 
automatic bidding (including pre-set bid thresholds), customiza-
tion capabilities, and auction management features for sellers. At 
a minimum clients also expect customer service, security, fraud 
prevention, and ancillary features like online payment and logistics 
services. All of these services and applications must be part of the 
application architecture or integrated with the auction application 
via standard APIs over standard messaging standards. Because of 
the number of features and functionality a B2B marketplace must 

possess to be competitive, it should be able to integrate new func-
tionality, applications, and partners continuously. Interoperability 
needs to be quick and seamless.

A Proposed Service-Oriented Architecture
 In this section, we’ll describe a typical transaction scenario for 
the three types of B2B marketplaces, public, private, and consortia 
and then describe the proposed Web Services-based architecture to 
address this scenario. The key requirements of the IT architecture 
supporting a B2B marketplace are:
• Ability to integrate with buyer and seller systems
• Ability to integrate smoothly with other partners (e.g., credit card 

fi rms, courier companies, etc.)
• Ability to confi gure/reconfi gure services
• Ability to match the information of the participants in a transac-

tion

 Given the nature of the scenario and the number of stakehold-
ers involved (e.g., the B2B marketplace, sellers, buyers, credit card 
companies, courier companies, etc.), a Web Services-based Service 
Oriented Architecture would be the ideal solution to the prob-
lem. Due to the loosely coupled nature of Web Services, the B2B 
marketplace doesn’t have to have hardwired connections with the 
buyers, sellers, credit card companies, or logistics service provid-
ers. This lets the B2B marketplace have access to more services, 
offering more options to its customers. This wouldn’t only address 
current needs but would also address future needs when the B2B 
marketplace may be needed to make fast business connections 
with partners without going through the conventional pattern of 
making large-scale changes to the system. Web Services would 
enable the B2B marketplace to isolate the business logic from inte-
gration. Most conventional integration solutions embed part of the 
business logic in the integration layer thereby requiring consider-
able effort in making modifi cations. Web Services address the key 
requirements of this scenario. Based on open standards like XML 
and SOAP, they defi ne a means by which the services of the B2B 
marketplaces and their partners can be published, discovered, and 
invoked. 
 A Web Services-based Service Oriented Architecture for public 
B2B marketplaces is shown in Figure 1. At its core a marketplace ar-
chitecture should support the appropriate messaging infrastructure 
for seamless connectivity with buyers, sellers, and partners. This 
may rely on industry standards like SOAP or ebMS (ebXML messag-
ing) to provide universal messaging interoperability. 
 A marketplace also needs an appropriate registry to maintain 
the list of buyer and seller services and items. This kind of registry 
should be open to partners, buyers, and sellers via the messaging 
infrastructure and should be capable of registering and de-regis-
tering services, items, and documents. Ideally this can be a UDDI 
registry or an ebXML registry.
 The registry is mandated to provide a matching infrastructure be-
tween buyers and sellers of the exchange. This matching infrastruc-
ture has to be in multiple tiers for reasons that will be explained a 
little later. Over and above the infrastructure layers of messaging, 
registry, and matching infrastructure, there’s a need to provide a 
range of horizontal services to the buyers, sellers, and partners. 
These services are enabled by proving a B2B service management 
layer, which provides the point of interaction with the registry of 
the exchange as well as with the buyers, sellers, and partners. A key 
function of the B2B service management platform is to provide 
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lifecycle management for the different services provided by the 
exchange. In particular, the platform performs key functions related 
to security including authentication, access control, and defenses 
against DOS attacks. It is also responsible for the key tasks of 
registry management, messaging, semantic matching, and process 
orchestration.

1) Service Lifecycle Management: The main function of a B2B 
service management platform is managing the lifecycle of the 
infrastructure as well functional services offered by the exchange, 
including auction-related services, listing-related services, etc.

2) Security: The platform accepts standard credentials from the 
service requestor. If a seller wants to access a particular Web 
Service on offer (say an auction service) the request is passed on 
as a SOAP message across the service gateway. The validity of the 
request is checked against the customer’s login ID and password.

      Due to the ease of availability of crucial functionalities as 
services, there’s an increased possibility of repeated or malicious 
invocations of these services. The platform performs the function 
of SOAP content inspection enabling it to detect repeated attacks 
or malicious content sent as part of SOAP requests. The platform 
also ensures that all access control rules and policies internal to 
the organization are followed in service invocations

3) Semantic Matching: The management platform has to provide 
the appropriate matching infrastructure to interact with the 
registry as well to enable transactions. This infrastructure can 
be multi-tiered depending on the complexity of the transaction. 
The bottom tier of the matching infrastructure has to include 
data item-level interoperability that can be ensured by adopting 
industry standard classifications like UNSPC or domain-specific 
vocabularies like ACORD for insurance, or may rely on horizontal 
standards like ebXML core components, or in highly specific case 
there could be an ontology specific to the transaction.

      Above the data item-level interoperability there has to be the 
document-level interoperability that ensures that both sides of a 
transaction understand the documents made up of the mutually 
understood data items. This again can be based on horizontal 
standards like UBL, vertical-specific vocabularies like ACORD, or 
specific ontologies pertaining to the transaction.

      At the top is the functionality-cum-service-level interoper-
ability where both participants in the transaction understand 
the capabilities of the other by getting to understand the func-
tional details of the services offered on the auctions. This kind of 
capability could be described in standards like WSDL or ebXML 
CPP. However, the matching process may involve some kind of 
exchange between the participants leading to a shared under-
standing of the services or functionality.

4) Registry management: This is the component that interacts with 
the registry and with the matching engine.

5) Process Orchestration: Some marketplace processes involving 
coarse-grained functionality require the orchestration of multiple 
partner services. For example, a buy request coming in from the cus-
tomer would first invoke the Catalog listing service and then other 
partner services such as Payment, Logistics, and Delivery Tracking.

6) Transaction Management: It’s responsible for maintaining trans-
actions across multiple invocations.

The Workings of the Architecture
 Now we’ll explain the workings of the proposed architecture for a 
public B2B marketplace (Figure 1) using a typical buyer scenario. In 
this scenario, the buyer intends to buy 1,000 batteries (UNSPC Clas-
sification No. 26-11-17-09) through the B2B marketplace by placing 
a listing in the buyer Catalog. The buyer wants to invoke the Reverse 
Auction service as well as the partner services such as Payment and 
Logistics, which are offered by third-party vendors. In Step (1) the 
buyer sends a request to the B2B marketplace systems. This request is 
verified at the marketplace layer and transmitted to the UDDI/ebXML 
registry to check for the availability of the Reverse Auction service in 
Step (2). In Step (3) the service integration bus transmits this service 
request to the matching engine and gets a response in Step (4). In Step 
(5) the UDDI/ebXML registry contacts the Buyer service and invokes 
the Catalog listing service followed by the Reverse Auction service. In 
Step (6) the Buyer service application sends a request to the B2B mar-
ketplace layer, which in turn directs the request to the third-party Pay-
ment and Logistics services in Step (7) that are offered by the partners. 
Steps (8) and (9) capture the responses from the third-party services as 
well as the B2B marketplace layer. Step (10) depicts the response from 
the Buyer services to the B2B marketplace layer and Step (11) depicts 
the response to the buyer about the results of the auction. In Steps (12) 
and (13) the seller of the batteries is notified of the sale. In this scenario 
the B2B marketplace layer acts as a key intermediary, redirecting 
the queries from various applications and services to and from the 
external UDDI. On implementing the Web Services-based SOA, the 
B2B marketplace acts as the service provider by offering services that 
are self-contained, self-describing, and modular. In most cases the 
B2B marketplace’s services either have to be invoked by customers or 
it may have to interact with the services of its partners (e.g. Payment 
service).

Conclusion
 The technology adoption trend is shifting to a scenario where the 
customers of a B2B marketplace need to interoperate not only with 

Figure 1:  Web Services-based Service Oriented Architecture for public B2B 
marketplaces 
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Automation: A New Imperative 
for SOA Application Success
Figuring out what to manage

APPLICATIONS

In fact, enterprises of all sizes are increas-
ingly using SOA concepts and technolo-
gies to create a new generation of mis-

sion-critical business applications, ranging 
from “simple” portals to incredibly complex 
and feature-rich integration applications. 
They’re taking this approach in an effort to 
improve IT’s ability to deliver business ap-
plications to the right employees, partners, 
and customers on-demand.
 The reason? SOA applications have 
the potential to turn around many of the 
problems plaguing IT organizations today, 
including lack of interoperability, schedule 
delays, budget overruns, and an inability 
to respond quickly to “the business.” SOA 
also provides easy tactical paths to create 
economies of scale for mergers, acquisi-
tions, spinouts, spin-ins, and other unique 
organizational relationships.
 Chances are you’ll eventually be asked 
about your company’s SOA strategy, if you 
haven’t been asked already. The actual types 
of SOA implementations run the gamut 
of possibilities and should evolve in line 
with your organization’s unique migration 
path for SOA. You could be building SOA ap-
plications already. Maybe you’re in the early 
stages of selecting the specific applications, 
third-party service vendors, and/or prod-

ucts you’ll need to build your first applica-
tion. Or, you might already be leveraging a 
SOA environment and related technologies 
to create new applications. 
 Regardless of your particular situation, 
SOA has matured into more than just an 
architectural theory. It’s a philosophy and 
an attitude that’s revolutionizing the way 
business and IT work together. No matter 
where your organization stands today, one 
thing is for sure: if you’re in IT, SOA environ-
ments will be part of your life. 
 SOA’s main premise revolves around how 
application functions are designed, built, 
and deployed as they relate to the business 
processes they’re supposed to serve. Each 
business application is broken down into 
discrete services. Rather than build a single 
application that contains all the necessary 
services, each particular service is built 
and deployed on its own, allowing mas-
sive reuse and flexibility as business needs 
expand and change. This allows the busi-
ness applications themselves to remain 
relatively stable, while individual services 
can (and usually do) change as often as 
necessary to deal with business problems 
(such as acquiring a new division), and 
technology problems like adopting a new 
Identity Management model. Another 

benefit of SOA applications is that some 
of the services can be “bought” from third 
parties, either for internal deployment or 
on-demand runtime requests, rather than 
building each and every piece of the ap-
plication.
 So SOA isn’t just vendor-neutral. It’s also 
platform-neutral. To borrow a program-
ming concept, an SOA environment is 
essentially an object-oriented design for 
business processes. Each service behaves 
like a “black box.” The platform, technolo-
gy and programming inside each particular 
service are hidden from service requesters 
(i.e., the rest of the application(s)). Black 
box engineering allows the greatest flex-
ibility when designing large projects across 
multiple organizations. But black box 
application development and deployment 
always come at a price – the inability to 
monitor and manage application perfor-
mance easily. Some experts have compared 
managing black box technologies to seeing 
inside a black hole.
 Like middleware projects a decade ago, 
application performance management 
(APM) is a primary factor slowing SOA de-
ployments down. So how can the industry 
move forward with its management solu-
tions and realize the full potential of SOA?

  For several years, software vendors have been creating development and infra-

structure products for the latest IT architecture style – Service Oriented Architecture 

(SOA). Recognizing the immense value SOA can bring to IT, companies like BEA, IBM, 

and Microsoft have delivered products to help customers design and build SOA-based 

applications. These vendor-driven initiatives are beginning to sprout actual customer-

developed applications that are built on the promise of SOA, such as better flexibility, 

agility and reuse. 
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Application Management History 
 The biggest problem with any moni-
toring project, from network or business 
performance to applications, is deter-
mining what to monitor. In application 
management, the issue of knowing what to 
monitor is harder because of the multiple 
levels of measurements. The business 
processes and transactions are the reason 
for an application’s existence, but knowing 
them alone isn’t enough. To achieve effec-
tive application management, it’s critical 
to correlate the internal application com-
ponents to the overlying processes and 
transactions. To understand the logistics 
issues associated with this, a look at APM 
history is relevant.
 As enterprises first used Web technolo-
gies to make data and transactions avail-
able to end customers (or employees), the 
applications were fairly simple – accessing 
a piece of data or requesting approval for a 
credit card – and then presenting the result-
ing data to the customer through a browser. 
A complex process was simply made up of 
multiple individual Web pages, each one 
running a back-end application that per-
formed a discrete function. 

 These applications were easy to monitor 
simply by exercising each Web page that 
made up a step with a synthetic user.
 As the benefits of Web applications per-
meated businesses, the application server 
became the common tool. All the steps of 
the business logic could now be put into a 
single application, instead of creating one 
application for each page request or process 
step. The applications acted as integration 
hubs – bringing together the required back-
end data and transaction requests into one 
place – and delivering the consolidated 
results to the requester.
 This is where things got tricky. Java 
and Java Virtual Machines (JVMs) made 
it difficult to see what was happening at 
the point of integration. A set of solutions 
sprung up reporting on proprietary data 
inside the JVM, providing detailed infor-
mation about the point of contact. While 
the ability to see that data was critical, the 
data itself proved to be both a commodity 
and a burden. 
 Having the data didn’t solve the monitor-
ing “problem” of deciding what to monitor. 
This became a larger issue as enterprises 
started dealing with more complex applica-

tions, quicker turns of application versions 
and the introduction of new technologies 
– such as portals – built around a Service 
Oriented Architecture. 
Implementations typically required weeks 
of reverse engineering and involved profes-
sional services consultants, senior devel-
opers, and architects. The process du jour 
was Trial and Error, hoping to determine 
what application metrics correlated to the 
overlying processes – while simultaneously 
deciding on the right trade-off of having the 
appropriate data for triage versus keeping 
application overhead low. When another 
application came along, or a change oc-
curred to the managed app, the exercise 
was repeated. While not efficient, the pro-
cess could work for stable hub-like integra-
tion applications. 
 Recently, applications have become even 
more distributed – first with the introduc-
tion of integration platforms and now with 
increasing rollouts of Service Oriented 
Architecture application environments. The 
manual correlation exercise followed for the 
hub applications is no longer practical. In 
fact, managing SOA apps this way is literally 
impossible. There are too many integration 

the B2B marketplace but with third-party service providers. So the 
B2B marketplace must be able to offer a single flexible point source 
for inter-organizational commerce. Web Services-based SOA shows 
promise in enabling inter-organizational commerce at a reduced 
cost by leveraging the existing investment in legacy systems and 
thereby increasing the efficiency of these enterprises. Web Services 
increase flexibility by offering the chance of creating flexible new 
business processes out of the existing IT infrastructure. To that end, 
we outlined a reference architecture that leverages Web Services 
and handles all the functionalities of a B2B marketplace. The 
architecture described provides core service orientation to the B2B 
marketplace. It can be considered a baseline architecture for all B2B 
marketplace enablements. The architecture enables truly flexible 
integration among the internal systems of the B2B marketplace and 
its customers along with those of its partners using Web Services. It 
also enables existing legacy applications to take part in the overall 
business architecture. Integration with the systems of the B2B mar-
ketplace’ partners is also eased. 
 Web Services allows the internal and external stakeholders of 
B2B marketplaces to protect existing IT investments and make 
incremental investments over existing systems. The following are 
some of the benefits for B2B marketplaces in implementing a Web 
Services-based architecture: 
1. Web Services-based IT architecture would let the B2B market-

place offer its applications as services across its customers and 
partners providing increased flexibility and reuse 

2. Web Services would enable the B2B marketplace systems to be 
compatible with other internal systems without considerable ef-
fort interfacing 

3. A Web Services-based architecture would integrate the disparate 
systems so the B2B marketplace could extract data from various 
databases, applications, and processes. This would empower the 
B2B marketplace to make decisions based on the transaction 
trends and customer preferences and also have better planning. 

4. Web Services-based IT architecture would allow the B2B mar-
ketplace to service the requests of its customers regardless of the 
channels through which they want to access the service (e.g., a 
PDA) and thereby improve customer loyalty.  

About the Authors

Jai Ganesh is a senior research associate at the SOA/Web Services Centre of Excellence in 

SETLabs, Infosys Technologies. He got his PhD in information systems from the Indian Institute 

of Management Bangalore (IIMB) and also has an MBA degree in corporate strategy and mar-

keting. His research focuses on Web Services, SOA, Web 2.0, IT standards, IT strategy, adaptive 

enterprises and hyper-competitive businesses. His research has been published in journals such 

as Information and Management, Journal of Global Information Management, and International 

Journal of Retail and Distribution Management and at conferences such as ICW and AMCIS. He 

is a reviewer for a number of peer-reviewed journals and conferences and has consulted for many 

software firms. Jai has also filed for three patents in the areas of Web Services and the Common 

Information Model and is currently writing a book on innovation in the Indian context. 

jai_ganesh01@infosys.com 

Srinivas Padmanabhuni is a principal researcher with the SOA/Web Services Centre of Excel-

lence in SETLabs, Infosys Technologies, and specializes in Web Services, Service Oriented Ar-

chitecture, and grid technologies alongside interests in Semantic Web, intelligent agents, and 

enterprise architecture. He has written several papers for international conferences. Srinivas 

has a PhD degree in computing science from the University of Alberta in Edmonton, Canada. 

srinivas_p@infosys.com

ArchitectureARCHITECTURE— continued from page 22

January 2007  25  www.WSJ2.com



26  January 2007 www.WSJ2.com

points, transaction types, and relationships 
– the decision points revolve around mil-
lions of entities.
 Let’s look at an example in the service 
industry. A clearing house application that 
connects auto insurance companies with 
service providers (and vice versa) has a 
complex application running two differ-
ent access applications on two different 
application server platforms, all connected 
by a set of more than 60 individual services. 
Each service runs as a separate applica-
tion. While efficient in operational logistics, 
managing so many moving parts each its 
own complete system is a difficult proposi-
tion.
 As a result, application management 
solutions have to catch up. The fact that 
they haven’t has created a gating factor to 
widespread rollout of SOA applications. 
Because manual correlation is no longer 
possible, the only way to deal effectively 
with the problem is through automation 
– and the most effective way to insert 
automation into technology is through 
modeling.

Why Automation Through 
Modeling? 
 Automation solves several issues associ-
ated with SOA performance management, 
especially the age-old issue of figuring out 
what to actually monitor. The steps of APM 
can be described in three stages:
1) Setup/Installation
• Installation and configuration of moni-

toring agents
• Creation of meaningful UI visualization
2) Analysis/Reporting
• Correlation of business processes to 

internal application components
• Root cause analysis
3) Change Management
• Configuration of monitoring agents
• Correlation of application details to busi-

ness processes

 The best way to automate these pro-
cesses is through “modeling,” which lets 
companies leverage technology instead 
of hundreds of human hours to make the 
proper decisions in the steps listed above.
 Modeling in setup and configuration lets 
the enterprise deploy managed applications 
faster and easier. Management tools with 
modeling have a programmatic repre-
sentation of the application architecture, 
allowing the tool to find the correlation 
between the application components and 
the business processes. This, in turn, lets 

the tool intelligently select which pieces of 
the application to monitor.
 Armed with both the correlation to 
business processes and the architecture, a 
modeling-based tool can also automatically 
create useful user interfaces around service 
level reporting, performance review, and 
root cause analysis.
 The analysis step of APM has also tradi-
tionally been a manual exercise, especially 
in the data-centric tools focused on appli-
cation servers. The typical steps these tool 
owners take when a problem occurs involve 
leveraging an expert (senior developer or 
architect) to interpret the mass of data the 
tool provides, hoping that the helpful data 
is actually available (i.e., it wasn’t missed in 
the manual correlation process).
 Modeling helps automate problem triage 
by starting with the architectural represen-
tation or application schematic. This allows 
quick diagnosis down the architectural path 
of a business transaction to isolate the root 
cause. An additional benefit is that once a 
problematic component is found, the ap-
plication schematics let the triager deter-
mine all the impacted business processes, 
whether the application owners know about 
the problems or not.
 Change management is an important 
issue in any application environment. In 
SOA, it’s critical. Take the clearing house 
application example discussed above. With 
over 60 discrete applications, even if only 
one change is allowed per year for each 
service, that’s at least one change a week. 
That’s the minimum change to deal with. 
In reality, changes could be occurring daily. 
So manually adjusting to changes is not 
only inefficient, it’s simply not possible in a 
scaled business environment.
 Modeling lets change be dealt with by 
an APM solution automatically. First, in 
detecting that a change has occurred. Then 
in adjusting the correlation between the 
processes and the application components, 
deciding what to monitor – and delivering a 
new application schematic when necessary. 
Only through automation can APM tools 
catch up with the rest of SOA technology 
– and allow for complete use in production 
environments.

Looking Ahead 
 Service Oriented Architecture is a power-
ful concept. It allows IT organizations and 
their related business organizations to work 
more efficiently. SOA applications will be 
more prevalent and managing them will 
remain critical. There are specific steps or-

ganizations can take to make SOA manage-
ment work for them:
1)  Make management a priority: Manage-

ment shouldn’t be an afterthought. Make 
sure that it’s budgeted for when pulling 
together SOA projects – both in time and 
money.

2)  Make a new decision: Managing SOA is 
a new problem, one that deserves true 
evaluation. You might decide to use one 
of your existing APM vendors, but don’t 
just write them in. SOA presents unique 
challenges that existing tools find difficult 
to solve.

3)  Start small: SOA is a change in phi-
losophy that creates barriers to success. 
Don’t add more by trying to run multiple 
applications out of the gate. Like other 
technology breakthroughs, your chances 
of success increase when dealing with a 
single problem.

4) Assume nothing: Don’t assume that what 
you deploy is architected and coded like 
you designed it. Get runtime information 
to help determine what the real architec-
ture looks like.

5)  Communicate, communicate, commu-
nicate! Involve all of the key stakeholders 
and often. It’s important for executives to 
see the value in the project, for line-of-
business managers to see that their ap-
plications will run better, for IT manage-
ment to see efficient operations, and for 
developers to see innovation. Keep them 
all in the loop from start to finish.

 Any new use of technology will hit bar-
riers, and SOA management is no differ-
ent. But the tools do exist to help. Once 
the mystique is gone, and you know what 
to monitor, rolling out managed applica-
tions as needed will be much easier. So 
design away, and see how many different 
services you will have in your next appli-
cation.  
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So Many Frameworks...So Little Time: 
What’s an Architect to Do?
The relationships between The Open Group Architecture 
Framework and the U.S. Department of 
Defense Architecture Framework

FRAMEWORK

An industry working group was 
formed to analyze and document 
the relationships between The Open 

Group Architecture Framework and the U.S. 
Department of Defense Architecture Frame-
work, identifying complementary areas 
between these two standards. This article is a 
brief summary of that initiative’s detailed 50-
page white paper, “The Open Group Archi-
tecture Framework and the U.S. Department 
of Defense Architecture Framework.”
 The Open Group Architecture Framework 
(TOGAF) is primarily focused on architecting 
methodology — i.e, the “how to” aspect of 
architecture without prescribing description 
constructs to document the architecture. 
The U.S. Department of Defense Archi-
tecture Framework (DoDAF) is focused on 
architecture description via a set of views 
without specifying any methodology. The 
complementary aspects of these two frame-
works lead to the question: “Can architects 
benefit from leveraging both TOGAF and 
DoDAF together?” Two years ago, this is what 
a working group that included representa-
tives from MITRE, Raytheon, and Archi-
tecting-the-Enterprise — supported by 
members of The Open Group Architecture 
Forum — set out to study. Core members 
of the group included individuals from 
the official DoDAF and TOGAF standards 
working groups. The baseline versions of the 

documents used were TOGAF Version 8.1 
and DoDAF Version 1.0. Upcoming revisions 
of both these standards will heighten their 
support of architecting service-oriented 
systems, and both are valuable enablers to 
architects and architecture teams. 
 Below are some of the group’s key find-
ings, as well as insights into how architects 
can use these frameworks to align their 
business objectives better with IT infra-
structure and systems. 

Architecture Methodology: 
The Open Group Architecture 
Framework 
 The Open Group first developed the 
TOGAF Architecture Development Method 
(ADM) in 1995, baselining it from the 
Technical Architecture Framework for 
Information Management (TAFIM), a 
series of architecture guidance documents 
provided to them by the U.S. Department of 
Defense. The DOD spent millions of dollars 
and several years evolving its TAFIM before 
turning it over to the Open Group for its 
ongoing maturation and dissemination 
across government and industry. TAFIM 
was subsequently retired.
 The ADM is a prescriptive, step-by-step 
instruction guide for “how to” architect. It’s 
presented in a series of phases that guide 
the architect or architecture team through 
the architecting lifecycle of system devel-
opment. The first seven releases of TOGAF 
ADM (1995-2001) were focused on provid-
ing technical architecting guidance. The 
2002 release of TOGAF 8.0 extended this 
earlier technical focus into four areas: busi-
ness, data, applications, and technology 
architectures. This “collection” of architec-
tures is commonly known as enterprise ar-
chitecture — the interrelation and integra-
tion of business and technology. This same 
business and technology interrelation and 

  Numerous architecture framework standards have been developed and have ma-

tured over the past decade. Some of these standards overlap in their focus areas, and 

others address completely different aspects of the architecting process. In this latter 

case, a natural synergy can sometimes be identified and leveraged between frame-

works. 
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integration are at the heart of service-ori-
ented architecture design and implementa-
tion.

Architecture Description: 
U.S. Department of Defense 
Architecture Framework (DoDAF) 
 The primary focus of the DoDAF is archi-
tecture description — it prescribes a specif-
ic set of models that illustrate the architec-
ture of concern. The framework defines 26 
products (see Table 1) that reflect three dif-
ferent architectural viewpoints: operational, 
systems, and technical standards. DoDAF 
was developed to support interoperability 
between systems whose architectures are 
described with this framework. It’s easier to 
determine how to integrate systems when 
they are modeled in a “common language” 
so that system interfaces, data formats and 
exchanges, implemented standards, etc. 
can be analyzed with the operational and 
system behaviors and structure.
 DoDAF has formed the basis for several 
other frameworks such the U.K.’s Minis-
try of Defense Architecture Framework 
(MODAF) and the soon-to-be-published 
Standardization Agreement (STANAG) 
NATO Architecture Framework. DoDAF is 
comprised of two volumes: “Definitions & 
Guidelines” and “Product Descriptions.”
 A supplemental DoDAF Deskbook was 
also published to provide guidance to 
DoDAF users. This Deskbook consolidates 
supporting information such as white 
papers, case studies, discussion on the Core 
Architecture Data Model (CADM), architec-
ture tools, Universal Reference Resources 
(URRs), and the Federal Enterprise Archi-
tecture (FEA) reference models. 

Results Summary
 The TOGAF/DoDAF working group vali-
dated its original hypothesis that there is 
synergy across a number of areas between 
these two frameworks, where DoDAF views 
can be used throughout the steps of the 
TOGAF ADM phases to develop a model 
of the overall architecture. The model can 
be used to document architectural deci-
sions made following the TOGAF architec-
ture methodology and through ongoing 
iteration and evolution of all architecture 
artifacts across the system development 
lifecycle. The general relationships between 
the DoDAF views and TOGAF phases are as 
follows:
• DoDAF’s All Views primarily aligns with 

TOGAF Preliminary Phase and Phase A: 
Architecture Vision.

Applicable 
View

Framework 
Product

Framework 
Product Name

General 
Description

All Views AV-1 Overview and Summary 
Information

Scope, purpose, intended users, 
environment depicted, analytical 
findings

All Views AV-2 Integrated Dictionary Architecture data repository with 
definitions of all terms used in all 
products

Operational OV-1 High-Level Operational 
Concept Graphic

High-level graphical/textual de-
scription of operational concept

Operational OV-2 Operational Node 
Connectivity Description

Operational nodes, connectiv-
ity & information exchange 
between nodes

Operational OV-3 Operational Information 
Exchange Matrix

Information exchanged between 
nodes and the relevant attributes 
of that exchange 

Operational OV-4 Organizational 
Relationships Chart

Organizational, role, or other re-
lationships among organizations

Operational OV-5 Operational Activity 
Model

Capabilities, operational activi-
ties, relationships among activi-
ties, inputs, and outputs. Overlays 
can show cost, performing nodes, 
or other pertinent information.

Operational OV-6a Operational Rules 
Model

One of the three products used 
to describe operational activity 
– identifies the business rules 
that constrain operations

Operational OV-6b Operational State 
Transition Description

One of the three products used 
to describe operational activ-
ity – identifies business process 
responses to events

Operational OV-6c Operational Event/Trace 
Description

One of the three products used 
to describe operational activity 
– traces actions in a scenario or 
sequence of events

Operational OV-7 Logical Data Model Documentation of the system 
data requirements and structur-
al business process rules of the 
Operational View.

Systems SV-1 Systems Interface 
Description

Identification of systems nodes, 
systems, and system items and 
their interconnections within 
and between nodes 

Systems SV-2 Systems Communications 
Description

Systems nodes, systems, and 
system items, and their related 
communications lay-downs

Systems SV-3 Systems-to-Systems 
Matrix

Relationships among systems 
in a given architecture; can be 
designed to show relationships 
of interest, e.g., system-type in-
terfaces, planned versus existing 
interfaces, etc.

— table continues on next page

Table 1: DoDAF Version 1.0 – List of Products 
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• DoDAF’s Operational View primarily 
aligns with TOGAF Phase B: Business 
Architecture and Phase C: Information 
Systems Architecture activities.

• DoDAF’s Systems View primarily aligns 
with TOGAF Phase C: Information Sys-
tems Architecture, Phase D: Technology 
Architecture, Phase F: Migration Plan-
ning, and Phase E: Opportunities and 
Solutions.

• DoDAF’s Technical Standards View 
primarily aligns with TOGAF Phase D: 
Technology Architecture, Technical Refer-
ence Model, and Phase E: Opportunities 
and Solutions.

 Table 2 overviews the primary relation-
ships identified through analysis of these 
two leading architecture frameworks. 
Specific tailoring guidelines to adapt 

TOGAF Phase Focus Applicable DoDAF Models
Preliminary Framework & Principles AV-1, OV-1
A Vision AV-1, OV-1

B Business Architecture AV-2, OV-1, OV-2, OV-3, OV-4, OV-5, OV-6
C Information Systems Archi-

tecture: Data Architecture
OV-7, SV-11

Information Systems 
Architecture: Applications 
Architecture

SV-4, SV-5, SV-6, SV-10

D Technology Architecture SV-1, SV-2, SV-3, SV-4 (Refined), SV-5, SV-7, 
SV-10 (Refined), TV-1

E Opportunities & Solutions SV-8, SV-9, TV-2
F Migration Planning SV-8
G Implementation Governance AV-1, OV-1
H Change Management SV-9, TV-2

Table 2: TOGAF ADM Phase Mapping to DoDAF Models

Applicable 
View

Framework 
Product

Framework 
Product Name

General 
Description

Systems SV-4 Systems Functionality 
Description

Functions performed by systems and the system data flows among system func-
tions

Systems SV-5 Operational Activity 
to Systems Function 
Traceability Matrix

Mapping of systems back to capabilities or of system functions back to opera-
tional activities

Systems SV-6 Systems Data Exchange 
Matrix

Provides details of system data elements being exchanged between systems and 
the attributes of that exchange 

Systems SV-7 Systems Performance 
Parameters Matrix

Performance characteristics of System View elements for the appropriate 
timeframe(s)

Systems SV-8 System Evolution 
Description

Planned incremental steps toward migrating a suite of systems to a more ef-
ficient suite, or toward evolving a current system to a future implementation 

Systems SV-9 System Technology 
Forecast

Emerging technologies and software/hardware products that are expected to be 
available in a given set of time frames that will affect the future development of 
the architecture

Systems SV-10a Systems Rules Model One of three products used to describe systems functionality – identifies con-
straints that are imposed on systems functionality due to some aspect of systems 
design or implementation

Systems SV-10b Systems State Transition 
Description

One of three products used to describe systems functionality – identifies respons-
es of a system to events

Systems SV-10c Systems Event/Trace 
Description

One of three products used to describe systems functionality – identifies system-
specific refinements of critical sequences of events described in the Operational 
View

Systems SV-11 Physical Schema Physical implementation of the Logical Data Model entities, e.g., message for-
mats, file structures, physical schema

Technical TV-1 Technical Standards 
Profile

Listing of standards that apply to Systems View elements in a given architecture

Technical TV-2 Technical Standards 
Forecast

Description of emerging standards and their potential impact on current Systems 
View elements within a set of time frames

Table 1: DoDAF Version 1.0 – List of Products 

— table continues from previous page

FRAMEWORK
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the TOGAF ADM methodology steps for 
DoDAF model outputs are documented in 
the detailed white paper of this analysis 
effort.

Relevance of the Findings
 While the TOGAF/DoDAF working group 
initially set out simply to compare the two 
frameworks, its efforts recognized that the 
frameworks were complimentary. What 
this means for architects today is that they 
can immediately use the TOGAF ADM to 
build DoDAF architectures, and, in doing 
so, leverage a more robust, comprehensive, 
and complete enterprise architecture de-
velopment method designed with business 
alignment in mind. 
 The working group also observed that 
both frameworks are currently dealing 
with potential gaps such as support for 
service orientation. The organizations that 
maintain these different frameworks would 
benefit should they come together to har-
monize their efforts and work on evolving 
their respective frameworks to deal with the 
gaps such as security viewpoints, Service 
Oriented Architectures, and net centric-
ity. For the architect, this ultimately means 
being better equipped to practice within a 
much broader space, which is a significant 
advantage in today’s competitive environ-
ment.

Conclusion
 Each complex architecting endeavor re-
quires several key elements to be success-
ful: repeatable methodology, standardized 
output models, formal validation, gover-
nance, collaboration guidelines, configu-
ration management, tools, and patterns. 
The architect can address many of these 
needs through the application of The Open 
Group’s Architecture Development Method 
as a disciplined process in developing 
the Department of Defense Architecture 
Framework set of views to model the archi-
tecture.  
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Real SOA
An overview of SCA and SDO

FLEXIBLE SOLUTIONS

SCA is a powerful and simple busi-
ness level programming model that 
extends prior approaches to be able 

to implement services based solutions. 
SCA defines how services can be described, 
assembled, and deployed in a meta-data 
driven fashion, independent of an imple-
mentation language and a deployment 
platform. The approach is based on the 
idea that each business function consists 
of one or more components brought to-
gether into a composite application. These, 
in turn, are composed into a network of 
services that create specific business solu-
tions. 
 This article describes some of the key 
values of SCA by modeling an SOA based 
solution for a fictitious company called 
MostMortgage. We shall assume a simple 
business process in which an applicant 
signs up for a loan and provides his or her 
identity information and loan require-
ments. MostMortgage evaluates the new 
applicant based on their credit approval 
and searches for an appropriate mortgage 
rate.   
 By using the SCA programing model, 
MostMortgage’s developer can build a 
solution for this problem quickly and ef-
fectively, separating the business logic from 
technology concerns and enabling re-use 

of existing applications. In this case, there 
is already a well understood credit applic-
tion that can be re-used (CreditCheck); and 
MostMortgage has a subscription to a Web 
service that searches for the best loan rates 
(FindRates). 
 The solution developer first completes 
the following steps: 
  1) Define the business logic for LoanAp-

proval and AccountVerification;
  2) Define references for each component 

(this identifies what other services, if any, 
the     

      component is dependent on); 
  3) Define the services provided by each 

component, if any;
  4) Assemble the components and choose 

the binding to be used.   

 The MostMortgage solution (as shown in 
Figure 1) is then ready for deployment.
 Components can be implemented in any 
language supported by an SCA runtime, in-
cluding BPEL, Java, Ruby, and C++.  Outside 
of any program logic, these components 
can be assembled or “wired”  into a compo-
sition using any appropriate binding, such 
as WS-* or  JMS.    
 Let’s update the MostMortgage applica-
tion by making one technology domain 
change and one business domain change. 

 First, we improve the security of the 
calls to the CreditCheck component, 
which happens to run in a remote data 
center. The MostMortgage company 
developer need not be concerned about 
these new infrastructure requirements. 
SCA separates infrastructure capabilities 
from business logic and allows the secu-
rity requirements to be defined as policies 
during assembly. The resulting flexibil-
ity enables IT infrastructure policies to 
change at anytime without requiring a 
re-code.
 Secondly, it is decided to introduce a 
bespoke rate optimization layer in front 
of the FindRate Web service (see Figure 
2). MostMortgage can add value to the 
white box FindRate service by combin-
ing a mortgage account with in-house 
financial products. Here, the developer is 
involved, but he is able to reuse his pre-
vious work directly in a controlled and 
modular way by simply extending the as-
sembly to include the new RateOptimizer 
component. 
 It is important not to forget the complex-
ity introduced by handling data in such 
a heterogeneous network of services.  A 
technology called Service Data Objects 
(SDO) addresses this problem. SDO offers a 
format-neutral API that provides a uniform 

  A challenge facing many organizations is how to quickly and effectively react 

to frequent changes in business requirements, whilst improving productivity and 

reducing costs. To achieve this, you need a flexible infrastructure that can meet the 

demands of a changing marketplace and seize emerging opportunities.  To address 

this challenge, Service Oriented Architecture (SOA) promotes an architectural ap-

proach that replaces rigid proprietary systems with heterogeneous, “loosely-coupled” 

services.  The Service Component Architecture (SCA), along with Service Data Objects 

(SDO), makes this architectural concept a reality and provides the programming model 

to build SOA solutions for agile businesses.
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way to access data, regardless of how it is 
physically stored. By using SDO, the solu-
tion developer will not pollute a business 
application with code to handle diverse 
choices of data access, such as JDBC Result 
Sets, JCA records, DOM, JAXB, and EJB enti-
ties. 
 SDO supports a disconnected style of 
data access and can record a summary 
based on any changes made to data objects. 
SDO’s ability to maintain a summary of 
the changes made allows data transfers to 
include only the portion of data that has 
changed, therefore improving environ-
ments where bandwidth is a constraint. The 
change summary information can be used 
to resolve data access conflicts and concur-
rency issues.  
 SDO supplies a powerful yet simple 
programming model for data with first class 
support for XML and the ability to auto-
matically persist data via the use of a Data 
Access Service (DAS). A DAS allows the data 
to be stored or retrieved from a relational 
database or another repository, and helps 
to link the SDO models to enterprise data 
storage. 
 SCA and SDO provide technologies that 
simplify the development of SOA solu-
tions. SCA and SDO technologies work well 
together and independently. More detailed 
information about SCA and SDO will be 
available in future articles.  
 The importance of these technologies 
has led many vendors who experienced 
customer pain points to collaborate and 
develop specifications for SCA and SDO, 
and crystallize best practices that have been 
utilized for the past few years.  More infor-
mation about the Open SOA collaboration 
and its many participating vendors can be 
found at www.osoa.org.
 You can try out Java and C++ implemen-
tations of the SCA and SDO technologies 
by visiting the Apache Tuscany open source 
project at incubator.apache.org/tuscany . 
Tuscany provides a simple “on ramp” for 
developers who want to create applica-
tions using a service-oriented approach. 
As an early implementer of SCA and SDO 
specifications, the Tuscany project is able 
to provide timely feedback on the specifica-
tion to the Open SOA collaboration. Other 
implementations of this technology are 
also beginning to appear, for example, the 
PHP PECL SDO project at http://pecl.php.
net/package/sca_sdo. 

 In summary, today’s organizations must 
be able to quickly react to change. SCA pro-
motes flexible and reusable solutions by en-
couraging componentization and by clearly 
separating business logic from underlying 
technology concerns. SCA and SDO inde-
pendently increase developer productiv-
ity by shielding them from infrastructure 
complexity and the necessity to develop 
deep infrastructure technology skills. SCA 
and SDO together provide IT with a flexible 
model for building SOA based solutions 
and, more importantly, for effectively and 
efficiently handling change.  

Andrew Borley is an IBMer enjoying life working on the Apache 

Tuscany project. He’s helping to define the Service Component 

Architecture (SCA) specification and is a committer on Apache Tus-

cany, developing implementations of SCA and Service Data Objects.

Simon Laws is with IBM and is working with the open source 

Apache and PHP communities to build Java, C++ and PHP 

implementations of the Service Component Architecture 

(SCA) and Service Data Object (SDO) specifications.

Haleh Mahbod is a program director with IBM, managing the 
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Figure 1:  Loosely-coupled components in which business and technology domains are clearly separate
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Is Your Enterprise 
Architecture Healthy?
Take the Test

OPINION

The largest and most disturbing is the 
fact that there seems to be a huge 
chasm yawning between the tradi-

tional enterprise architecture crowd and 
those looking at the value of SOA. Enter-
prise architecture, as a notion, has morphed 
from an approach for the betterment of 
corporate IT to a management practice, at 
least for some. So the person who needs 
to understand and implement the value of 
SOA is sometimes not the current enter-
prise architect in charge. 
 The core issue is an add/not change ap-
proach to architecture. While adding appli-
cations, directories, and databases to an ex-
isting architecture is easy and risk-adverse, 
changing architectures around systemic 
notions such as SOA is hard and comes with 
risk. Thus, many are choosing to ignore 
it. In many instances it’s the culture, with 
some organizations promoting a “you fail 
and you’re fired” approach versus a “let’s try 
new things and seek improvement.”
 Another issue is that it’s easier to stay 
high level than do actual work. Drawing 
diagrams, doing presentations, and writing 
reports is much easier than actually going 
out and making real changes with real 
benefits. Again, from above, that carries 
with it the notion of risk. Implementing 
SOA takes a lot of upfront work, as well as 
many changes. However, in many cases, 
the benefits outweigh the risks by a large 
margin. 
 Basically, if you answered no to any of the 
above, it may be time to look for some new 
ideas. In many modern Global 2000 compa-
nies, the enterprise architectures are badly 

broken and hinder the business’s ability to 
change. For instance, a recent survey by the 
Business Performance Management Insti-
tute found that only 11% of executives say 
they can keep up with business demands 
to change technology-enabled processes. 
Forty percent of which, according to the 
survey, are currently in need of IT attention. 
Worse, 36% report that their company’s IT 
departments are having either “significant 
difficulties” (27%) or “can’t keep up at all” 
(9%). 
 In reality IT has done a poor job of 
supporting the business considering the 
amount of latency apparent when change 
needs to occur. CEOs pull their hair out 
when their IT group talks about years 
not months to add product lines, change 
markets, or merge with other companies. In 
many companies, the IT shop is the single 
most limiting factor for business success 
and can kill the business if left to continue 
as-is. 

 As I said, for some reason the discipline 
of enterprise architecture has morphed into 
more of a management practice, and the 
fundamental flaws in many enterprise archi-
tectures aren’t being addressed. SOA is one 
approach, but in some instances SOA is not 
indicated; thus why I asked for an ROI study 
as part of the “test.” However, there’s always a 
need for good enterprise architecture. 
 I’m sure many enterprise architects will 
indeed pass, and do have most of what was 
mentioned on the “test” understood. Or, at 
least have plans in place to get there ASAP. 
This goes to a holistic desire to align your IT 
with your business. Most are out of align-
ment right now.  
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David S. Linthicum(Dave)is an internation-

ally known application integration and service oriented 

architecture(SOA)expert.
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  Working directly on SOA projects as an independent I’m exposed to many more 

organizations than when I was building technology. As such, I see some common pat-

terns or issues emerging. 

WRITTEN BY DAVID S. LINTHICUM

1. Has someone compared the current architecture with best practices in your industry to spot issues 
that need correction, such as the architecture’s inability to align and keep up with the business?

2. Has someone done an ROI analysis of the value of SOA, or other approaches for that matter, for the 
current architecture and reported it to management?

3. Do you have a complete service-, semantic-, and process-level understanding of your enterprise?
4. Do you have a common abstract model for key elements, such as customers, sales, inventory, trans-

actions, etc.?
5. Are systems well integrated and do they communicate in real-time when needed?
6. Can you change your architecture to accommodate business changes at the speed required by man-

agement and the marketplace?

Here are a few questions to ask yourself to determine the state of your 
architectural standing:
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