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AbstractAbstractAbstractAbstract    
There’s been a lot of talk about Web Services and Service-oriented 
architectures, but today’s IT managers aren’t looking for talk—they’re 
looking for practical solutions to today’s tough IT problems that are 
effective, yet inexpensive to implement. Fortunately, companies can use 
Web Services today to reduce the cost of integration substantially, and 
used strategically, Service-oriented architectures can reduce the 
complexity, inflexibility, and brittleness that plagues so many IT 
organizations. 
 
Such architectures, however, take time and effort to put in place—time 
that many organizations may feel they can’t afford to spend. As a result, 
companies should take a step-by-step approach to implementing 
architectural change in their IT organizations. Fortunately, regardless of 
whether the existing architecture is n-tier, client/server or even 
centralized mainframe, these organizations have the ability to build 
SOAs by providing a working layer of abstraction on top of their existing 
architecture, as long as they have the appropriate tools. The WebPutty 
Application Platform provides such tools. 
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I.I.I.I.    Today’Today’Today’Today’s IT Impasses IT Impasses IT Impasses IT Impasse    
The whole dot-com boom and bust cycle of the past few years would be much 
easier to take if all the investments companies sank into technology had actually 
solved their IT problems. While we have made some progress—after all, Y2K was 
an anticlimax, and companies now know how to build big Web sites—the 
unfortunate fact remains that the knottier issues that have been facing IT 
organizations for a generation are still with us. Only now, nobody has a big 
budget for addressing issues like brittleness, complexity, lack of interoperability, 
inflexible legacy systems, and in general, the limitations technology places on 
business. Such limitations create an impasse for the companies that face them—
difficult, yet critical problems that have been too expensive to solve. 

This demand for solutions to difficult distributed computing problems in today’s 
tight financial environment is placing substantial economic pressure on IT 
vendors to develop cost-effective solutions to enterprise IT problems. The core of 
this effort is the development of standards-based approaches to distributed 
computing. As a result, the world of distributed computing is currently undergoing 
a transition from proprietary approaches to standards-based approaches. The 
phrase Web Services, which has an increasingly well-defined technical meaning, 
has also come to signify the overall movement toward standards-based 
approaches to distributed computing.  

It is important to understand, therefore, that the Web Services story is not about 
increasing capital investment. Web Services are about thrift. It’s no wonder that 
Web Services have moved from hype to reality during a severe IT downturn. 
Hundreds of enterprises have already learned that taking a Service-oriented 
integration approach can reduce the cost of an integration project dramatically. 
This is one story that executives love to hear. 

Thrift, however, means more than simple cost savings. True thriftiness means 
making do with what you have—squeezing value out of every asset. Today’s 
smart enterprises are increasingly realizing that the real value in Web Services is 
in using loosely coupled, standards-based technologies to build Service-oriented 
architectures (SOAs). One of the clear benefits of an SOA is that such an 
architecture helps companies get more value out of existing resources, by 
wrapping legacy applications in Web Services interfaces and then making those 
Services available and discoverable on the network. A second thrift benefit that 
SOAs provide is that they facilitate heterogeneous IT environments. Instead of 
“rip and replace,” moving to an SOA means building bridges between different 
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systems and applications, rather than throwing them out. 

Reworking existing brittle, expensive IT infrastructures into flexible, Service-
oriented architectures promises substantial cost savings, not just in terms of 
reduced integration expense and squeezing more value out of existing IT 
investments, but most dramatically in terms of business agility: IT enabling 
companies to respond quickly and efficiently to changes in the business 
environment, and to leverage those changes for competitive advantage. 
Rearchitecting, however, is a difficult process that requires careful planning and 
step-by-step execution. Given the context of today’s budgets and focus on 
tactical issues, therefore, companies need a roadmap for building SOAs that 
solves real problems today, while at the same time moving the IT infrastructure 
to an agile architecture that will meet the needs of the future. 

II.II.II.II.    Solving Today’s IT Problems WithiSolving Today’s IT Problems WithiSolving Today’s IT Problems WithiSolving Today’s IT Problems Within Today’s IT Budgetsn Today’s IT Budgetsn Today’s IT Budgetsn Today’s IT Budgets    
Most of the problems facing IT organizations today fall into three broad 
categories: complexity, inflexibility, and brittleness, as shown in Figure 1. In order 
to understand how Web Services and SOAs can offer cost-effective solutions, it is 
first important to understand the problems. 

Figure Figure Figure Figure 1111: Tactical IT Problems: Tactical IT Problems: Tactical IT Problems: Tactical IT Problems    
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 Complexity – Today’s enterprise IT environment contains many kinds of 
systems that work in many different ways. Databases, middleware, Web 
servers, content management systems, mainframes, Unix and Windows 
systems, transaction monitors, message queues, business 
applications—the list goes on and on. Often, each element of the IT 
infrastructure requires different tools and expertise, necessitating large, 
multi-skilled groups of workers to develop, deploy, and manage the 
heterogeneous environments. Add to the mix software upgrades, 
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mergers and acquisitions, and the ubiquitous need for security, and 
many enterprises have an intractable tangle of problems on their hands.  

 Inflexibility – Compounding the complexity in the enterprise is the 
inherent inflexibility of the systems companies have in place. The term 
legacy refers to technology that is difficult to upgrade, difficult to 
interoperate with, and worst of all, difficult to replace—and enterprises 
are full of such legacy technology. Furthermore, both old and new 
systems tend to be difficult to integrate, each exposing different 
interfaces with different rules. Integration is therefore an expensive, 
difficult process that yields inflexible distributed systems. 

 Brittleness – The flipside of inflexibility is brittleness: the risk of failure 
and other problems inherent in inflexible systems. Traditional, inflexible 
approaches to integration “pour concrete” onto business processes and 
the infrastructure that supports them. As a result, when business 
processes or requirements change, IT departments must either 
undertake expensive, risky upgrade projects, or simply make do with 
technology that no longer meets the needs of business. It is the risk 
inherent in making changes to inflexible distributed systems that is of 
most concern for enterprises, because of the complex 
interdependencies among individual systems. 

Using Web Services technologies to solve point-to-point integration problems 
primarily addresses the inflexibility issue. Provide disparate systems with Web 
Services interfaces, and now they can interoperate with other such systems. Web 
Services also reduce complexity somewhat, because the standard interfaces 
simplify integration. However, while there can be substantial cost savings 
resulting from using Web Services for simple integration, such an application of 
the technology does little to reduce the brittleness inherent in distributed 
systems. Much of the complexity of such systems remains, as well. In order to 
address all of these problems, enterprises must leverage the advantages of Web 
Services to build Service-oriented architectures.  

What is a ServiceWhat is a ServiceWhat is a ServiceWhat is a Service----oriented architecture?oriented architecture?oriented architecture?oriented architecture?    

Service-oriented architectures (SOAs) are an approach to designing distributed 
computing infrastructures that considers software resources as services 
available on a network, where consumers of those services have a way of finding 
and connecting to available functionality on the network. Service-oriented 
architectures are nothing new; the Common Object Request Broker Architecture 
(CORBA) and Microsoft’s Distributed Component Object Model (DCOM) have long 
provided this functionality. These existing approaches to service orientation, 
however, suffered from a few difficult problems. First, they were tightly coupled, 
which meant that both ends of each distributed computing link had to agree on 
the details of the API. Secondly, such Service-oriented architectures were 
proprietary. Microsoft unabashedly controlled DCOM, and while CORBA was 
ostensibly a standards-based effort, in practice, implementing a CORBA 
architecture typically necessitated the decision to work with a single vendor’s 
implementation of the specification, because each vendor’s interpretation of the 
standard varied enough to prevent seamless interoperability. Finally, CORBA and 
DCOM were fine grained, which means that service requests and responses 
typically contain small amounts of specific information, requiring many round 
trips between the consumer and the producer of the service. 

In spite of all of these issues, the concept of Service orientation continued to 
make sense, provided that the problems of proprietary approaches, tight 
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coupling, and fine granularity could be solved. It is within this architectural 
context that Web Services were first imagined. Service-oriented architectures 
implemented with Web Services are a significant improvement upon DCOM and 
CORBA’s weaknesses. What’s new about today’s Service-oriented architectures 
built with Web Services are that they are standards-based and can provide 
loosely coupled connections between Web Service producers and consumers. 

The reliance upon universally accepted standards like XML and SOAP provides 
broad interoperability among different vendors’ solutions, and loose coupling 
separates the participants in distributed computing interactions so that 
modifying the interface of one participant in the exchange doesn’t break the 
other. The combination of these two core principles means that companies can 
implement Web Services without having any knowledge of the consumers of 
those Services, and vice-versa. The SOAs discussed in this white paper are the 
standards-based, loosely coupled kind.  

SOA: an abstraction of an nSOA: an abstraction of an nSOA: an abstraction of an nSOA: an abstraction of an n----tier architecturetier architecturetier architecturetier architecture    

The power and flexibility that SOAs can offer the enterprise are substantial. If an 
organization abstracts its IT infrastructure so that it presents its functionality in 
the form of loosely coupled, coarse-grained Services that offer clear business 
value, then Service consumers can access those Services independent of the 
underlying technology that supports them. Furthermore, if Service consumers 
can dynamically discover and bind to available Services while they are available, 
then the IT infrastructure behind those Services can offer extraordinary flexibility 
to the businesses that invoke them. 

However, many existing IT architectures are n-tier: distributed infrastructures that 
separate data, business logic, and presentation logic onto different systems. It is 
critically important to understand that moving to an SOA does not require the 
replacement of existing n-tier architectures. Instead, SOAs introduce a layer of 
abstraction onto the n-tier infrastructure. Understanding how this abstraction 
works, therefore, is critical for understanding SOAs. There are two elements to 
the abstraction in an SOA: encapsulation and virtualization. Encapsulation and 
virtualization have been important concepts since the invention of software, and 
are just as important to Web Services and SOAs. 

Encapsulation is one of the fundamental principles of object-oriented 
programming, and is also a key concept in n-tier architectures. A software object 
is encapsulated when its inner workings are hidden from the outside world. All 
interactions with such an object take place through its interface via public 
method calls. Encapsulation is important because it breaks up large software 
projects into bite-sized chunks. Different objects can be assigned to different 
developers, and as long as they agree on those interfaces, they can all work in 
parallel. Furthermore, encapsulated objects are defined by their functionality. As 
long as they work as they should, nobody has to know what’s going on inside. 

There is a catch with encapsulation, however. That catch is in the phrase “as 
long as they agree on those interfaces.” What happens when a developer has to 
change the interface of an object? Well, all the other developers have to know 
about it and potentially change their own code in response. This is the problem 
of tight coupling. If those objects expose their functionality via Web Services 
interfaces, however, then the developers don’t have to agree with each other, 
they just have to agree to use standards like SOAP and WSDL. Now their objects 
can work with each other, but much more importantly, can work with other 
objects that the developers have no knowledge of, as long as those new objects 
also expose their functionality via a Web Services interface. That’s the power of 
loose coupling that SOAs provide to n-tier architectures. 
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While encapsulation dates back to the object-oriented days, virtualization finds 
its roots in the very earliest software. The first programmable digital computers 
dealt in the world of zeroes and ones—that is, only zeroes and ones. Programs 
were zeroes and ones. Output consisted of zeroes and ones. As a result, 
programming was very difficult and programs were quite opaque. Into this black-
and-white world came programs called compilers that let programmers work with 
English-like languages like COBOL. The compiler then took the COBOL code, 
crunched it, and spit out the zero-and-one object code that the computers 
actually understood. The COBOL compiler, therefore, virtualized the object code.  

As computers grew more powerful and complex, virtualization and encapsulation 
techniques continued to provide additional levels of abstraction. Timesharing 
mainframe computers allowed users to have virtual control of the machines. 
Another example is the graphical user interface, which provided virtual access to 
underlying system resources. Component architectures also provided virtual 
representations of distributed computing infrastructures. At every step, software 
allowed people to work with relatively simple tools that accessed complex 
systems behind the scenes. That’s the power of abstraction: enabling the tools 
people use to get simpler as they become more powerful. 

Service orientation, then, is an evolutionary step in this inexorable progression to 
the next level of abstraction for distributed computing. By encapsulating software 
components, applications, and underlying systems with Web Services interfaces 
and then virtualizing these fine-grained functional Web Services into coarse-
grained business Services, companies will have IT infrastructures that provide 
business functionality that addresses the issues of complexity, inflexibility, and 
brittleness. But make no mistake: this Service-oriented view of information 
technology is an abstraction—a virtualization of underlying software components 
and applications. SOAs are still software—nothing but ones and zeroes—at their 
core. Furthermore, since Services are nothing but software code at their core, 
existing architectures and programming languages remain just as important to 
the software’s functionality. SOAs simply enable the functionality of this software 
to be exposed and consumed more easily. 

The Next Step: Modeling the ServicesThe Next Step: Modeling the ServicesThe Next Step: Modeling the ServicesThe Next Step: Modeling the Services    

All this talk about architectures and levels of abstraction is fine, but what 
companies really want to know is how to address the tactical issues that face 
their IT organizations today. It takes significant time and effort to build an SOA, 
but keep in mind SOAs’ essentially thrifty nature—done right, even limited 
examples of SOAs can help companies achieve greater flexibility and agility in 
their technology environments.  

Once the enterprise has identified its first SOA project, the next step to building 
an SOA is to model the Services that the company needs for the project, using a 
software modeling tool. The resulting Service model serves an important, 
ongoing role in the operation of the SOA, in spite of the challenges companies 
often face when using software models. In fact, software models have a 
somewhat spotty history. Before the modeling tools available today reached a 
certain level of maturity, all models ended up as “shelfware”: printed documents 
assembled by business analysts and architects that promptly got shelved, while 
developers went ahead and did their work, ignoring the model. Even today, 
companies struggle with software models, because they typically become out of 
date due to the fact that there is no efficient way for developers to feed changes 
back to the model. It is important, therefore, for enterprises to select one of the 
new generation of modeling tools that provide a two-way feedback loop between 
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the models and the underlying code, so that it is possible for the technical team 
to keep the Service model up-to-date as the IT environment changes. 

Models thus play an important role in maintaining the IT infrastructure after the 
SOA project is underway. In the Service-oriented environment, large projects with 
clear lifecycles give way to smaller, ad hoc projects that involve creating, 
updating and maintaining individual Services. Step back to get the big picture of 
the software lifecycle, and you’ll see an ongoing stream of activity, as the line of 
business continually adjusts their requirements in response to business needs, 
and the IT organization responds to those requirements by constantly adjusting 
the Services they produce. Fundamentally, the loose coupling of the SOA is the 
key to agility, because it enables the ability to develop locally without breaking 
the overall architecture. 

The Service model, then, acts as the clearinghouse for information about what’s 
going on in the IT environment at any point in time. It tracks current and future 
business requirements and follows the current and future versions of the 
Services available on the network. Without such a central clearinghouse of 
information, the IT environment could easily devolve into chaos. In addition, the 
ad hoc approach to SOA projects reduces the risk and expense of large, 
disruptive projects, because enterprises can Service-enable their infrastructures 
ahead of the need for large-scale system redesign. In fact, if a company is 
struggling to find a budget for building an SOA, making the case for reducing the 
risk of a future business application upgrade can make a difference in terms of 
the ROI of the SOA initiative. 

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

Putting It All TogetherPutting It All TogetherPutting It All TogetherPutting It All Together    

In summary, let’s take a look at the three types of issues today’s IT managers 
face today, and how moving toward implementing an SOA can address those 
issues, as shown in Figure 2. 
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Figure Figure Figure Figure 2222: Tactical Advantages of an SOA: Tactical Advantages of an SOA: Tactical Advantages of an SOA: Tactical Advantages of an SOA    

    
Copyright © 2003 ZapThink LLC 

Complexity 

 Problem: Complex heterogeneous environments are expensive, risky, 
and time-consuming to maintain and upgrade. 

 Solution: Implementing the layer of abstraction provided by an SOA 
reduces the complexity of integration by encapsulating existing 
functionality and exposing it as Web Services, and also hides the 
remaining complexity from the business user. To successfully achieve 
this simplification, companies must enable their IT teams to work at all 
tiers in the IT infrastructure. 

Inflexibility 

 Problem: Existing technology is difficult to change, so new business 
requirements are difficult and expensive to satisfy. 

 Solution: Building and maintaining a Service model that represents both 
the business requirements and the Services that satisfy them enables 
companies to tackle technology change in a flexible way. Companies 
must have the ability to keep the model current as the underlying 
technology changes to achieve this level of flexibility. 

Brittleness 

 Problem: Distributed systems are so complex and inflexible that making 
changes often leads to failures, many of which are unpredictable. Such 
failures introduce substantial risk and cost to the enterprise. 

 Solution: SOAs enable an ongoing, ad hoc approach to the software 
development lifecycle, where the underlying technology is hidden from 
the business user with the Services layer of abstraction. A critical 
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element of this ad hoc approach is the need for companies to have a 
rapid, flexible way to understand the interdependencies among 
Services, as well as a way to maintain the Services and the underlying 
technology. 

 Therefore, companies can use Web Services and SOAs to solve today’s IT 
problems, while at the same time laying the groundwork for flexible technology 
infrastructures that can provide the true strategic goal of today’s enterprises: 
business agility. 

III.III.III.III.    WebPutty: Unifying nWebPutty: Unifying nWebPutty: Unifying nWebPutty: Unifying n----tier and SOA Development and Operationtier and SOA Development and Operationtier and SOA Development and Operationtier and SOA Development and Operation    
Of all the tools available to help companies build SOAs today, the WebPutty 
Application Platform (WPAP) offers one of the broadest and most sophisticated 
toolsets for developers. The WPAP contains the WebPutty Developer Studio and 
the WebPutty Server. The Developer Studio offers unified modeling, 
development, and deployment tools, with embedded design practices and visual 
models. The Server is a run-time engine that provides performance, scalability, 
and security capabilities as well as release management services and an 
abstraction layer that allows developers to swap out the underlying deployment 
architecture. 

ZapThink believes that one of the most important characteristics of WPAP is its 
ability to unify n-tier and SOA development in a single environment.  Developers 
work at both the functionality level—creating complete n-tier applications—and at 
the integration level—exposing and consuming Services. The Developer Studio 
offers the ability to visualize and develop at all tiers of an application in a single 
environment. The secret to this sophisticated capability is WPAP’s underlying 
meta-model, which contains a global, holistic description of the distributed 
application under development. This model describes interdependencies among 
tiers, as well as the overall architecture of the application. This capability is 
especially important to building SOAs, because SOAs provide a level of 
abstraction on top of underlying functionality, and the developers must be able 
to understand and implement this level of abstraction in code. 

The WebPutty Server supports the SOA level of abstraction while the application 
is running, which ZapThink believes is a critical capability for insuring the agility 
of the SOA implementation. The WebPutty Server manages distributed 
applications after they’ve been deployed, making them easy to change, 
optimizing their architecture and implementation, and automating the upgrade 
and maintenance process. WebPutty’s meta-model contains all the details 
needed to implement functionality at all tiers of an application, including the 
information describing the relationships between tiers. In other words, the 
WebPutty meta-model is comprehensive enough to create a running, n-tier and 
SOA application, without any human intervention. It is, in essence, an executable 
model. 

ZapThink believes that the model-driven aspects of the WebPutty solution are 
the state-of-the-art approach to building flexible SOAs. The key to an effective 
model-driven architecture is the automatic feedback between the model and the 
underlying systems, enabling the model to remain current while the application is 
running. WebPutty provides this level of feedback. In fact, the abstraction 
provided by WebPutty’s meta-model doesn’t stop being useful once developers 
deploy a distributed application. Instead, it is continually maintained and 
updated during the lifespan of the application. This ongoing relevance of the 
meta-model enables easy re-entry and round-tripping for developers, ensuring 
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that they can make incremental changes to an application without having to re-
generate the entire application from scratch.   

The WebPutty Server understands the overall application, including not only the 
critical information about every database, object, Service and Web page, but also 
the relationships among them. In a sense, the Server is an application server, 
but to be clear, WebPutty refers to it as a “Meta-Application Server,”  because in 
the Meta-Application Server, the application exists in the meta-model, 
independently from the code. Therefore, if the developer replaces the underlying 
server, WPAP can automatically re-implement the application against the new 
resources, preserving application functionality and stability. Therefore, WebPutty 
completes the abstraction of the SOA, actually enabling the underlying systems 
to be swapped out. ZapThink believes that this real-world application of Service 
orientation is the strongest example of a functional SOA abstraction layer on the 
market today. 

WPAP also provides key elements of Service-oriented management, which 
ZapThink believes are an essential part of enabling SOAs. By providing an 
abstraction layer above the underlying application infrastructure, including 
databases, application servers, and Web servers, WPAP improves the 
manageability of the platform stack. This abstraction enables IT departments to 
make changes to their resources, such as upgrading a server or changing 
databases, without having to worry about breaking the applications. By 
maintaining a meta-model of the application separate from the running code, the 
WebPutty Server is therefore able to adjust to changes in IT infrastructure, 
preserving application functionality while adjusting and optimizing application 
implementation to the new environment. 

Another aspect of Service-oriented management that WPAP provides is the ability 
to version Services without breaking the loose coupling among participants in the 
architecture. Because WebPutty completely describes applications as XML, 
changes to an application are simply a matter of changes to the relevant XML.  
As a result, WPAP can calculate the difference between the old and new versions 
of an application, package up that “dif,” and deploy it to the production 
environment. The WebPutty Server then compares the old meta-model with the 
new one, propagates the changes throughout the application, repairs any broken 
connections, and makes any required changes to the code executing at each 
tier. Therefore, WPAP’s automatic optimization and deployment capability 
guarantees the stability of the distributed application throughout the upgrade 
process. 

In summary, ZapThink’s research has analyzed a broad selection of tools that 
help companies build and maintain SOAs, and the WebPutty Application Platform 
stands out as one of the most comprehensive tools for enabling developers build 
SOAs on top of existing architectures on the market today. Most such SOA tool 
vendors have taken an “upgrade by addition of features” approach, adding Web 
Services and SOA capabilities to their existing J2EE or .NET development tools. 
WebPutty, however, has thought through the capabilities needed to build SOAs, 
and incorporated these abilities into a set of tools that can help developers both 
understand Service orientation and build working SOAs quickly and efficiently. 
ZapThink recommends WPAP for any company who wishes to build an agile SOA 
on top of an existing architecture rapidly and painlessly. 
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