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Service-oriented architectures may be the next distributed-computing paradigm. But what are they, anyway? By Alyson Behr

http://www.sdtimes.com/news/089/special1.htm
November 15, 2003 — Over the past year, a concept called service-oriented architecture (SOA) has gained ground as an emerging paradigm for distributed computing. Today, while many leading vendors and analysts talk about SOA, it remains less than clearly defined—more of a visionary buzzword than a software architecture that can be designed, built and deployed. 

For many developers, questions exist as to what exactly an SOA is and how it differs from previous distributed computing initiatives. What’s involved in a successful deployment and what compelling reasons are there for enterprises to come up with the money to build one? And, of course, if the initiative survives, when will SOAs be more widespread? 

When it comes down to defining what an SOA is, key proponents of the SOA agree that the concept is not entirely new.

Jason Bloomberg, ZapThink LLC’s senior analyst, gave a general description: “Generally, SOA is an approach to distributed computing that represents software functionality as discoverable services on the network. SOA by itself has been around for 10 to 15 years. What’s new is that SOAs are being built with standards-based Web services that provide an additional level of loose coupling.” 

Dan Sturman, director of emerging technologies for IBM Corp.’s WebSphere development team, said, “The key insight into a service-oriented architecture is taking the existing functions that you have in your enterprise and starting to tease them apart so they’re not all linked together as one big unwieldy mass. Then you can start to rewire those interactions.” 

He added, “Everyone has functions in their business; the idea of having a service per se isn’t new. What’s new and really important about SOAs is that you’re taking the service, packaging it up as a stand-alone entity and recoupling it from the other components that were using it. You need to be able to change how the services are interacting and who is interacting with them so that they’re delivering more agile, real-time business services by separating out how they’re wired together from the actual behavior of the services themselves.” 

Dave Cotter, director of BEA Systems Inc.’s WebLogic developer marketing, defined an SOA as “a collection of services, or…the architecture for this collection [of services] to communicate with one another. The services have distinct properties in that they’re platform-independent; they’re self-contained pieces of logic and they can be dynamically discovered.” 

Cotter pointed out, “The notion of service-oriented architectures has been around for some while. This is what DCOM and CORBA were intended to do, but the biggest issue with them was their platform independence.” He said that Web services has been the fuel powering the new move toward SOAs, noting, “Web services are playing a critical role right now in driving SOAs because they’re built on top of well-known protocols and they inherently support all the key characteristics of an SOA.”

Oracle Corp.’s Ted Farrell, chief architect and director of application development tools, said, “SOA has certain characteristics. One of the more important ones is the abstraction of the interface from the implementation. So you get an interface that clients can talk to without worrying about the actual implementation of the services. You almost always hear about SOAs in the context of Web services, but it goes way beyond that.” 

Jim Duggan, Gartner Inc. research analyst who coined the variation on the SOA theme called SODA, or Service-Oriented Development of Applications, defined SOA as the function of designing and developing applications. He said the differentiator between the two is minimal but relevant, asserting that “SODA deals with the assembly of applications. For instance, take the example that you’re building airplane parts rather than delivering the business function of being an airline that flies airplanes on which food is served and fuel is burned for a predictable cost to get an executive from one place to another.”

BENEFIT VERSUS COST

There is consensus among analysts and vendors that the most compelling reason for adopting an SOA is that existing infrastructure is harnessed to create greater agility, but they disagree when it comes to costs involved.

According to BEA’s Cotter, “If you talk to CIOs and IT architects, integration is key; it’s the most effective way to build extremely low-cost next-generation solutions. The ease and speed with which they can take existing assets and add new opportunities for revenue streams is a huge leverage point.” 

IBM’s Sturman agreed. “The most compelling reason to adopt SOA is the increased business agility that results in being able to change the way applications pull together and bring up new applications,” he said, adding that “early adopters are already working with SOAs, as are the businesses who have to because they got to the point where their infrastructure couldn’t support anything new and it started to decompose.”

However, Sturman diverged from Cotter’s view when it comes to the costs involved, saying, “A lot of when SOAs will be seen in larger numbers depends on the economy and IT budgets in general. They’re not cheap to do. As the economy starts to turn around, SOAs will be one of the first things that folks look at deploying.” 

Gartner’s Duggan said flatly that costs are a factor. “Whether vendors want to discuss it or not, there are substantial costs involved in retraining and necessary retooling.”

“Oracle sees prime benefits in the long term for maintenance,” Farrell explained. “Rather than building monolithic applications, your applications are broken down to business services that are used over and over again. So you want to add a process—you’re not changing the back end, you’re just wiring it up.” 

SECURITY IS KEY

Identity management is a critical requirement for an SOA because it provides an effective user directory and policy management infrastructure, coordinating user identification and authentication, user application and system activity, and enables single sign-on. 

IBM’s Sturman said, “Identity management plays into SOA in the sense that you have these federated services spread across the enterprise and there needs to be a systematic means of security management. Identity management gives you a uniform way of managing who someone or a process is, what rights they have, and what they’re allowed to do. It simplifies the security process and enables the abilities of the SOA.” 

Sturman added, “B-to-B models are much more complex because you run into problems with how different enterprises want to negotiate and express identities. That’s where Web services standards come into play.” 

Cotter said BEA is seeing more SOA implementation behind company firewalls or between closely aligned supply-chain partners. “There are some security issues that have yet to be addressed before we see widespread SOAs on the overall B-to-B side,” he said. 

Service-oriented architectures have taken some time to catch on in the enterprise community. The reasons are varied and range from perceived complexities to lack of tools. 

Oracle’s Farrell explained: “SOAs are not something that people can decide to do in the middle or toward the end of a project. It’s something that has to be designed upfront, and it takes some thought. Once you start writing, if you haven’t committed to separating the process from the rest of the code, it’s very easy to start writing it in there. And as soon as your process gets tied up, it’s harder to make that be a reasonable service and the agility is lost.”

Sturman said the toughest challenge is breaking legacy applications apart. “The hardest step enterprises face is taking these monolithic applications and componentizing them in a way that makes sense for individual use,” he emphasized.

According to ZapThink’s Bloomberg, there are four reasons why SOAs have been slow to mature as a solution. “You have to deal with these four balls in the air at once: security, management, business process and the rearchitectural work to move to an SOA. In addition, standards and products are still immature.”

Gartner’s Duggan said there is a challenge that has existed inside corporate structures since day one: cross-organization cooperation. “In the past, groups have been allowed to go off and build their own solutions,” he said, “but the nature of Web services makes it critical to have a cohesive plan. It’s things like ‘silo politics’ that will cause problems with the new architecture, and rather than own up to the corporate political dysfunction, the solution is to hire a consultant or buy a package…for a hefty fee. I think we’re going through a rediscovery that you can’t give development away. The troubles don’t disappear when you buy a package like SAP or PeopleSoft.” 

He added, “You end up having to integrate the separate applications and exchange data well. Web services does this well, but this is small comfort to someone who thought he was out of the application development business entirely.” But, Duggan warned, “organizations that don’t make an adaptation are going to wind up with development groups that feel very disenfranchised. They are used to having a great deal to say in what’s built. Not just in what’s built, the components, but also in how it’s been architected.” 

Establishing a set of successful ground rules and processes that have been tested on real-world projects is a key factor. 

“Best practices are emerging, but we’re relatively early in the process,” Duggan said. “Mostly these have come about to date by applying J2EE development platforms.” Most vendors agree that some best practices are beginning to take shape. 

Time frames for widespread use differ, but everyone agrees that SOA prevalence won’t happen tomorrow. 

Bloomberg said, “We’re seeing a handful [of enterprises] doing SOA pilots and a few early adopters actually building out enterprise SOAs. It’s going to be two to three years before we see the transition from the early adopters to the majority. Probably by 2007 we’ll have turned the corner.” 

Oracle’s Farrell thinks it will be sooner than that. “Over the next two years, we believe they’ll become much more prevalent as developers and architects are able to take advantage of improved tools.” 

Duggan said, “A lot of the appeal of SODA is that it does have the appeal of getting things to the right scale for consumption. Type A adopters, who make up about 15 percent of the market, are already into second-generation implementations. Type B companies—prudent, value-focused, not excessively cost-driven—who make up about 65 percent, are beginning to adopt, probably within the next two years. The conservatives will wait until 2008 because of costs.” He added, “The system integrators may accelerate how fast people move, but absent that, price-sensitive shops probably won’t do anything for at least another five years.” 

Given these stats, for most architects and developers there is time to familiarize themselves with the concept before they have to build one out.

SOA Enablers: Retraining, Tools and Technologies

Alyson Behr, http://www.sdtimes.com/news/089/special2.htm
November 15, 2003 — If any new initiative is to be successful, it must let the developer community get its hands on tools and training. While SOA is an architecture, developers need to have an understanding of how the application-building process must be changed to enable componentization. And, of course, each of the major vendors will want you to upgrade to its latest tools and platforms.

SOA linchpin technologies, according to Dave Cotter, director of BEA Systems Inc.’s WebLogic developer marketing, are XML, Web services, HTTP, UDDI and WSDL. “We’re seeing many companies use our WebLogic Workshop IDE to map out a business process and hang off, or add, the various service components that are part of the process.” 

Ted Farrell, Oracle Corp.’s chief architect and director of application development tools, added, “Business Process Execution Language, a language that describes the flow, will be really important because once you have the services, wiring them together will be critical.” 

Major vendors, such as Oracle, are in step with the need for tool sets that are geared for SOAs and are releasing upgraded versions of their tools. “We just recently released a preview of JDeveloper 10g, our next version of development tools, and along with that we have the Oracle Application Development Framework (ADF) that’s a set of runtime classes that runs on a standard J2EE server and creates a highly productive environment,” said Farrell. 

“One key part of the ADF is our ADF Model Layer,” he explained. “It’s a layer in your architecture, that we’ve submitted to the Java Community [Process] standards committee as JSR-227, that allows you to bind data from any data source into some UI, whether it’s a Java UI or browser.” 

Dan Sturman, director of emerging technologies for IBM Corp.’s WebSphere development team, said, “The WebSphere Application Server makes it easier to build services up when you’re building a new component and easier to invoke services when done through a Web services infrastructure. Our WebSphere MQ Series is a rich offering that’s aimed at providing the middle-layer wiring that’s a key requirement for an SOA. Our adapter technology that’s wrapped into the MQ line also makes it easier for developers to integrate legacy pieces into the architecture.” 

Retraining for developers will obviously depend on their current skill set, and vendors claim that learning to build SOA-friendly applications should be a relatively easy skill to pick up if learned within a tool set that the developer already knows. 

BEA’s Cotter claimed that Workshop was developed for folks new to Java as well as experts. “If we take someone who’s a J2EE expert, they’ll be up and running in Workshop creating templates and architectural components almost immediately. Developers who are relatively new to Java don’t have to be versed in object-oriented design because we take care of a lot of the plumbing for them.”

Sturman agreed with Cotter but added a qualifier: “I think there will be some retraining, particularly as best practices become more understood. Developers will need some understanding of Web services; however, the middleware, like WebSphere and J2EE, makes it easier for them to go from one well to the other because Web services are linked right in. It’s meant as a natural progression, technology-wise.” 

Selected Items from IBM Developerworks

Start Here to learn about Web services

http://www-106.ibm.com/developerworks/webservices/library/ws-starthere.html
The Web Services Conceptual Architecture explains the technical ideas behind Web services and how it functions

http://www-3.ibm.com/software/solutions/webservices/pdf/WSCA.pdf
The Tao of e-business services 

The concept of Web services is the beginning of a new service-oriented architecture in building better software applications. The change from an object-oriented system to a service-oriented one is an evolutionary idea that sublimated from the global Internet and Web system.  

http://www-106.ibm.com/developerworks/webservices/library/ws-tao/
Using service-oriented architecture and component-based development to build Web service applications

This paper provides a deeper understanding of service-oriented architectures, relating services to software components and describing how component-based development practices provide a foundation for implementing a service-oriented architecture.

http://www-140.ibm.com/content/03July/2000/2169/2169.pdf
Best practices for Web services: Part 7

Web services Infrastructure

http://www-106.ibm.com/developerworks/webservices/library/ws-best7/
Demo: Emerging Technologies Toolkit

http://www-106.ibm.com/developerworks/webservices/demos/ettk/
Tutorial: Introduction to Web services and the WSDK V5.1

http://www-106.ibm.com/developerworks/edu/ws-dw-ws-intwsdk51-i.html
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