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A very well known politician was asked recently what mistakes he had made in 
his period of office. I guess we shouldn’t be surprised that he was quite unable to 
remember any mistakes at all! Unlike (most) politicians I am quite prepared to admit 
my mistakes. It’s coming up to five years since I first wrote about Web Services, and 
I am quite prepared to own up to forecasting adoption rates that have turned out to 
be way off the mark.

In the early stages I, like many others, used the projected timetables for standardization 
as a reasonable basis for estimation. But while standardization has proceeded really 
quite rapidly compared with the usual glacial pace of many standardizations projects, 
the reality is that adoption of Web Services has been relatively slow. Today we 
recognize that the introduction of technology neutral interoperability architectures is a 
long term project, which is having profound implications right across the marketplace. 
But middleware adoption is a slow process. Middleware impacts architectures, it often 
requires strategic decisions and investments, and you are always pushing against that 
natural law of the universe – “if it isn’t broke, don’t fix it”.

However there’s another angle that we need to factor into the equation. The usable 
standards today equating to the WS-I Basic Profile are appropriate to relatively 
simple scenarios – that are inadequate for most applications!

Today we are at the pivotal point in time when the standards for more complex 
behaviors are starting to mature, and the tools and platforms are also starting to 
appear. But all of a sudden everyone is starting to worry about the complexity and 
stability of the WS–* specifications. No real surprise here because the use cases for 
everyday interoperability are pretty complex. Delivering long running, reliable, federated 
transactions with message level security executed in a genuinely heterogeneous 
environment between multiple participants should be enough to worry anyone.

In our lead report this month we look at this issue of complexity and maturity from 
some new angles. The vendors tell us that they will handle all the complexity in the 
tools. This might be a good message for developers, but for architects it should 
be downright scary. We need abstraction of implementation but transparency of 
architecture. We also look at the issue of stability and examine whether the WS–* 
protocols will actually work.

It occurred to me that while we have been congratulating ourselves with the 
speed with which specifications have been published, we might have skipped an 
important step or two along the way. Such as productization, technology innovation 
and commercialization. While IBM and Microsoft are to be congratulated in their 
persistence in driving forward the Web Services world, even they have to accept that 
they might not be the best environments for innovation. And there’s going to be no 
stopping lateral thinking start-ups with great ideas who will show us new ways of 
skinning cats that may drive a big hole in the best laid plans of industry leaders.

Also this month we look in depth at the hosted service platforms that Amazon and eBay 
have created. Interestingly enough they have chosen not to adopt the WS–* specs just 
yet. This makes me just a little wary about the soothing words from the industry giants.

David Sprott CBDI, October 2004
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WS–* Specification 
Complexity

Recently there has been considerable comment across the industry 
about the level of complexity of the Web Services specifications, 
and by implication concern about the stability and usability of the 
protocols. Given the very strategic level of dependence we are all 
placing upon Web Service protocols this is a potential issue that 
needs to be carefully examined.

Introduction
At CBDI we try to keep up with the WS specifications – it’s part of our core 
body of knowledge. We publish a continuous update on the specifications 
on our Roadmap site1 which seems to be popular because it provides a level 
of interpretation together with up to date status information on the complete 
range of protocols.

It’s true the specifications can prove a bit daunting – at last count there 
were 55 entries in our table. However given the nature and scope of the 
specifications, the creation of technology neutral interoperability, it doesn’t 
seem likely that they will be simple. Rather they are almost by definition 
certain to be complex.

There has been considerable comment around the industry that the 
specifications are getting too complex. One correspondent, Tim Bray who 
as a Technology Director at Sun Microsystems is presumably qualified to 
comment, has gone on record as saying “WS–* stack is bloated, opaque, 
and insanely complex. I think it’s going to be hard to understand, hard to 
implement, hard to interoperate, and hard to secure.” Bray also noticed 
Google and Amazon doing tens of millions of transactions with a much 
simpler XML protocol.

There has been much discussion on weblogs and other sites, and we were 
asked to comment by a member on the relevance of this commentary. Our 
initial reaction was that we are not so much concerned about complexity per 
se – it goes with the territory, get over it! However there are other more subtle 
issues that bear scrutiny. For example:

• Is the complexity necessary? Could a simpler architecture suffice?

• Complex for whom? The enterprise developer, enterprise architect, 
or the product architect?

Best Practice Report

1The Web Services Protocol Stack http://roadmap.cbdiforum.com/reports/protocols/
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• Is the complexity leading to instability of the 
specifications – which may mean it’s going to 
take much longer to achieve a stable set of 
standardized protocols?

• Or worse – is the complexity likely to lead to a 
schism in the market with two or more de facto 
standards for interop? Clearly a disaster for 
what needs to be a ubiquitous standard.

• Is the complexity inhibiting adoption?

• Or is this yet another push back against the 
hegemony of Microsoft and IBM?

In this report we address this wider set of issues, and ask 
the all important questions of fit for purpose. We asked 
a number of people around the industry for their input 
to this issue, and include interesting 
verbatim responses from a few of 
the key players.

Composability
Web Service specifications are 
based on what’s referred to as 
a composable architecture. The 
essence of composability is that 
it provides an inherently flexible 
architecture.

The architecture is based on modular components. First 
elements of specification provide generic protocols for 
areas of functionality such as addressing, transactionality 
etc. Each element of specification is intended to be 
completely independent of other specifications. In 
defining a solution components are composed into sets 
that provide the exact functionality required for a specific 
use case. The essence of composability is that there are 
no redundant features in the solution.

In principle this building-block approach should be the 
basis for an inherently adaptable architecture, allowing 
new or extended features or capabilities to be added as 
required into both the specifications and solution sets.

Usually the flip side of unlimited flexibility is massive 
complexity. The critical question to ask is whether the 
specifications delivered to date have managed to adhere 
to the architectural principle of separation of concerns.

Eric Newcomer, CTO of Iona made the following 
comment: “But I also think that the composability model 
isn’t proven. I have asked GXA authors at spec feedback 
sessions, when they show the examples from “Secure, 
Reliable, Transacted Web Services” to illustrate the 
composibility principle – I have asked them: How do you 
know which header should get processed first? Does 
security take precedence over reliability or vice versa? 
No one knows.”

I put the same question to Microsoft and Dave Mendlen, 
Director of Web Services Technical Marketing responded 
as follows: “The composable model actually simplifies 
the approach – it does not increase complexity. Each 
specification is very lightweight and designed to support 
one particular feature of the architecture extremely well. 
Implementations may choose to have a very simple and 

lightweight implementation, or a fully-
featured rich implementation based 
on the combination of features 
they select. In terms of simplicity, 
unnecessary features or protocols 
do not get pulled into the solution 
by side-effect.

While there are quite a few short 
specifications in the Web services 
architecture, they fit together and 
build upon each other rather nicely. 

To help implementers understand the 
clean composition, we’ve recently published an intro 
paper that may help2.

For your specific question on Reliable Messaging 
and Security, the specific answer is in the Security 
Considerations section of the WS-ReliableMessaging 
specification. Since WS-ReliableMessaging sessions 
are comprised of a series of related messages, a WS-
SecureConversation SecurityContextToken should be 
established first, and then shared with the endpoint 
servicing the sequence.”

I put the same question to IBM and Karla Norsworthy, 
VP Software Standards and her team responded 
by saying that a key objective for (all) specification 
developers is to separate the various specifications, and 
to ensure that they are orthogonal – that is there are no 
hard requirements and dependencies between them. 
Where there are intersections this is to be provided by 

Over the next twelve months 
and beyond we are going to 
be dramatically increasing 

the level of sophistication of 
deployed use cases.

2An Introduction to the Web Services Architecture and Its Specifications, Microsoft 2004
http://msdn.microsoft.com//library/default.asp?url=/library/en-us/dnwebsrv/html/introWSA.asp?frame=false
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addressing and which ensures the specifications are 
completely independent of each other.

Specification Stability
I also posed the question about stability. The 
specifications are far from complete at this stage, and 
there’s a valid point that the specification work has been 
led by a small group of industry experts, in contrast to 
more typical standards process that proceeds in parallel 
with commercial exploitation, and consequently a really 
good practical experience feedback loop.

Microsoft’s Dave Mendlen responded “Each specification 
goes through a lifecycle from publication, through 
workshops, and through standardization. Some specs 
are still relatively early in that process (WS-Enumeration 
was just published), while others are mostly complete 
(like WS-Security). At each step in the process, there is 
a possibility of changes. However, the workshop process 
and the amount of interoperability testing we go through 
gives us a lot of confidence that the approach is well-
designed and implementable. This limits the need to 
make significant changes late in the process.”

In contrast BEA’s CTO team commented: “The stability 
of these specs varies greatly. They range from WS-
Addressing, which has widespread implementation 
and will be standardized at the W3C, to announced 
specifications that have never been seen, such as WS-
EndpointResolution and WS-TransmissionControl, to 
deprecated specifications like SOAP with Attachments. 
In general, we feel that the majority of the WSnn 
specifications are not very stable. We believe that the 
specifications that have the most announced support 
in vendors product, specifically WS-Addressing, WS-
ReliableMessaging, WS-Security and BPEL4WS, are the 
most stable. It is likely that these will not evolve much 
from the state they exist today.”

The BEA view is much closer to my own. The adoption 
of the standards (more on this below) is still very much in 
its infancy. Current usage is almost entirely restricted to 
the WS-I basic profile, and we are shortly to start using 
security, transactionality, coordination etc which are 
going to increase complexity by an order of magnitude.

Further for many of the specifications we have actually 
skipped a commercialization step in the standards 
development process, which would have provided the 

stimulation of a competitive environment that drives 
technology and process improvement. It’s clear that 
those specifications that have been implemented in tools 
and used are going to be more stable.

At this stage therefore it is inevitable (and highly 
desirable) that we are going to see commercial activity 
that is focused on simplification. In this process it would 
be extraordinary if new ideas and technologies do not 
surface which challenge the basic principles of the 
specifications.

Does this matter? Well yes and no. We fully expect that 
the more complex use cases will go through a longer 
stabilization period, and early adopters need to factor 
this assumption into their planning.

There’s no doubt that the WS–* specification development 
process has benefited a lot from the tight focus from 
Microsoft, IBM and the few key players such as BEA, 
to get a basic set of specifications in place more rapidly 
than a more conventional standards process might 
have done. But we will almost certainly pay the price in 
terms of some instability in the more complex areas, not 
because the specifications are not fit for purpose, rather 
they have not been exposed to the innovation process 
that always follows practical experience.

Schism in the Market?
It’s hard to talk about the specifications without someone 
saying “but why are Amazon, Google and eBay not using 
the WS–* specifications? But all the debate seems to 
focus on technical merit, whereas to understand the 
issue we need to look at context. These organizations 
are genuine early adopters and they saw considerable 
commercial advantage if they could simplify the APIs 
they used – as it would minimize any friction in terms of 
building their Web Service developer market. And getting 
millions of developers using their Web Services was the 
critical business goal.

The early Web Services have addressed simple use 
cases and there’s lots of ways of doing this. When 
Amazon et al come to need security, federation etc they 
are going to need the same functionality that is built into 
the WS–* specifications.

Will they adopt the WS–* specifications is however a 
very different question. Conventional thinking from IBM, 
Microsoft etc says, why wouldn’t they? My thinking is 
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that the Amazon and other major platform players will 
be examining the WS–* specifications in the same way 
as they looked at the basic profile. They will consider 
whether they could do a better job themselves which 
would make it simpler for them to get their affiliates 
and partners using their Hosted Service Platforms. And 
if Amazon et al decide they can do better, with lower 
complexity, they have the market dominance to establish 
their own protocols if they want to.

As Eric Newcomer said about potential instability of 
the specs: “One reason is that the specs don’t exist in 
product form. But another reason is that we have vendors 
telling us what they think Web services are and should be. 
I am not convinced of this potential reality until I see its 
commercialization. And this leads back to Amazon.com. 
Doesn’t their definition of a Web service merit more 
consideration than the vendors’ definition, since they are 
actually commercializing the technology?”

Whose Complexity?
IBM, Microsoft and BEA all stress the importance to them 
of shielding the user from the specification complexity. 
Microsoft’s Dave Mendlen said “While many people focus 
on the specifications today, there is no requirement that a 
Microsoft developer understand all the details in order to 
build a Web service. Microsoft continues to invest heavily 
in developer-focused tools and resources to make it as 
easy as possible for them to do their job.

We have already released two versions of the Web 
Services Enhancements, and we are busy with both 
Whidbey and Indigo. Developers already have an easy-
to-use programming model that is continually updated 
to support the latest Web services specs. The advice to 
our customers is simple: don’t worry about the details 
of the WS–* specifications. The developer tools and 
Indigo framework will simplify building advanced Web 
services in precisely the same way that we abstracted 
SOAP, XML, WSDL, UDDI, etc. Today the “WebMethod” 
keyword abstracts that complexity away.”

BEA also commented “We are implementing the most 
stable specifications in our platform and tools. Our 
implementations also focus on abstracting complexity 

away from the developer where possible. We are 
providing and leading a variety of Java efforts, like 
Apache Beehive, SDO, XML Beans, JSR 181, BPEL4J, 
that enable Java centric usage of the most stable and 
pressing web services specifications and provide elegant 
and simple programming models.”

IBM also commented along similar lines – their “objective 
is to ensure that their customers are not impacted by 
specification complexity; IBM as a vendor will aim to deal 
with this and productize (tools and platforms) as far as is 
possible”.

However I am concerned that the vendor priority is on 
developer ease of use. Of course all the vendors are 
working their socks off to deliver tools and platforms that 
make using WS protocols a point and click experience. 
But this is not sufficient. Architects have the responsibility 
to ensure that the interoperability architecture has the 
appropriate level of integrity and adaptability and they need 
to be sure the specification set used is fit for purpose.

The industry response to this issue has been to establish 
the WS-I organization. And it is in profiles that architects 
will get the advice they are seeking, rather than having 
to start at first principles. In our report on WS-I earlier 
this year3 we commented that with the Basic Profile, 
WS-I has demonstrated that it can deliver an effective 
set of tools and documents. The commitment shown by 
the participating companies to making this stuff work 
together is impressive. However it is becoming clear that 
the generalized profiles will require further specialization 
by industry sectors and individual enterprises.

IBM indicates they are now commencing work with 
a number of industry groups in understanding and 
developing profiles for particular vertical industry groups. 
While they recognize much of the requirement will be 
common across all verticals, there are real benefits in a) 
identifying sector specific requirements and priorities as 
well as b) providing excellent feedback to the vendors and 
WS-I for incorporation into new and improved profiles.

IBM also indicates they are working on developing 
architectural advice in this area by extending their pattern 
based guidance. IBM recently published a Redbook on 
SOA Patterns4 which includes pattern based guidance 

3Web Services Interoperability Organization Round One. http://www.cbdiforum.com/secure/interact/2004 – 02/web_services_interoperability.php
4IBM Redbook – Patterns: Implementing an SOA using an Enterprise Service Bus. 
http://publib-b.boulder.ibm.com/Redbooks.nsf/65f0d9cea6e0ab57852569e0007452bb/2b0de69b65f8a81285256e620078c4c9?OpenDocument

WS–* Specification Complexity continued . . .



6 CBDI JOURNAL © CBDI Forum Limited, October 2004 CBDI JOURNAL © CBDI Forum Limited, October 2004 7

based on the Supply Chain example included in the WS-I 
basic profile. I understand they are working on another 
pattern based Redbook in the security area.

Conclusions
Up until now the vendors have led the WS–* 
standardization process. All credit to them. However 
OASIS tells us that 49% of their members are now 
end users, who are beginning to make sure their 
requirements are heard. End users are now forming 
their own committees to put WS–* and other standards 
in context for their industries and the normal usage 
patterns they would expect – creating profiles for 
industry. This is great news and gives a lot of confidence 
that the eventual outcome will be fit for purpose. But it’s 
going to take time.

Right now we only have practical experience at the basic 
profile level of WS–* specifications. Over the next twelve 

months and beyond we are going to be dramatically 
increasing the level of sophistication of deployed use 
cases and we have a great deal of commercialization 
and productization yet to happen. Things are not yet 
stabilized, but as BEA commented, it’s possible to make 
a call on which specifications are stablizing, and those 
that are still a way off, and then act accordingly.

The vendors are going to do a great job for developers. 
No doubt about it. But architects need to get hooked into 
best practice guidance with profiles and patterns, and be 
prepared to establish their own variants which they can 
then mandate to their own constituency as necessary.
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New CBDI Resource
Over the past few years CBDI has developed a significant resource of patterns and practice guidance, 
much of which have been published as Journal reports, special reports and presentations. We are now 
embarking on a project to restructure, publish and continuously update these resources in a highly 
accessible manner and are inviting CBDI members to participate in continuing the development of this 
resource through feedback of practical experience.

Practice Areas
Initial deliverables available now, consolidate the original CBDI Patterns Library together with the large 
number of patterns included in Journal and special reports, and republish these with comprehensive 
links back to CBDI reports. The practices are accessed using an adaptable hierarchic structure including 
the following topic areas:  

• SOA Concepts

• Business Design Patterns

• Service Design Patterns

• Infrastructure Patterns

• Life Cycle Management

• Roadmap Planning

• Asset Transformation (Legacy)

• Application Strategies

Ongoing Development and Feedback Process
The resources will be continuously developed and each section is signposted with “what’s new”. We 
invite CBDI members to provide feedback. We will arrange teleconferences to discuss specific topics.

Available to Gold level subscribers

http://www.cbdiforum.com/practices/
CBDI JOURNAL © CBDI Forum Limited 2004



Market Trend Report

Amazon and eBay Web 
Services
The New Enterprise Applications?

Two of the most successful and enduring dotcom start-ups, Amazon 
and eBay, now expose their core applications as Web Services. In 
doing so they have created a new class of platform that could have 
a profound impact on end-user organizations and IT vendors alike. 
In this report we assess the strategic implications for both business 
and IT, and take a closer look at their service architecture and 
design.

Introduction
Most readers will be very familiar with Amazon and eBay, two of the most 
successful dotcom start-ups. However, not everyone will be aware of the 
directions in which these two companies have developed in recent years. 
A common perception of eBay will be of private individuals auctioning off 
their unwanted or collectable items, whereas today, many large and small 
businesses use eBay to trade large volumes of goods, often at fixed prices. 
Amazon has grown way beyond being seen as a competitor to bricks and 
mortar book stores to become a virtual shopping mall enabling the widest 
range of companies to use the Amazon platform to trade on-line.

Today the core business of both Amazon and eBay is offering compelling 
value to others:

• to reach the huge worldwide communities that have grown around 
Amazon and eBay

• to leverage the powerful e-commerce platforms that underpin them 
both

It is important to recognize that Amazon and eBay can be used by major 
corporations, not just by small businesses. In the US Amazon has partnership 
deals with companies such as Target, Office Depot, and Borders. Visit 
Target’s website1 and you will see “Powered by Amazon.com” at the bottom. 
In the UK there are strong rumors that Marks & Spencer is outsourcing their 
e-commerce to Amazon.

Why are household names like this outsourcing what you might regard as 
a core business? While implementing and maintaining such a powerful e-
commerce platform as Amazon and eBay provide would be a major overhead 

By Lawrence Wilkes

CBDI JOURNAL © CBDI Forum Limited, October 2004 9
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for any company choosing to run it in-house, it is the 
combination of the platform and the dominant global 
marketplace that makes this a compelling proposition.

As the number of organizations using Amazon and eBay 
grows, and the volume of business they transact through 
these channels increases, then so does the need to 
address the automation of listing inventory for sale, and 
retrieving transaction data, which requires integration of 
collaborating organizations’ own systems with those of 
Amazon and eBay. Web Services provide an obvious 
solution to this requirement, supporting integration 
between external participants, and across the disparate 
technologies each participant is likely to use.

Amazon and eBay are high profile demonstrations 
of very effective technology-led business strategies. 
In this report we consider how Web Services enable 
their platform and market. We examine the impact that 
opening up a platform used by hundreds of millions of 
users will have on the software industry and enterprise 
IT strategies.

The Beginning or End of the Dotcom 
Revolution?
One of the threats of the dotcom revolution was the 
widespread disintermediation and re-intermediation 
of the supply chain. Online B2B marketplaces or 
manufacturer direct marketing promised to reduce costs 
and threatened to bypass intermediaries and retailers 
in the supply chain. Yet this has rarely happened. If 
anything, organizations such as Amazon have been 
able to use the power of the web to reinforce the role of 
the retailer by leveraging the community that surrounds 
it through peer referral and user reviews, etc, and 
by creating a vast ecosystem of affiliates that drives 
business to them. By creating a loyal user community 
around the broad product and brand platform the new 
age retailer’s market position is dramatically stronger 
than could ever have been achieved by conventional 
retailing techniques.

Though the dotcom bubble might have burst from an 
investor’s point of view, use of the Internet continues 
to evolve from both a business and IT perspective. 

Predictably the pace of development is not quite as 
dramatic as was envisaged by the wilder forecasters 
a few years ago. In the case of Web Services there is 
no doubt they will eventually become the key enabler 
of a revolution in business software delivery methods 
because they enable the real time, technology neutral 
interoperability. But complex middleware always takes 
considerable time to mature and be adopted.

The long term vision remains as the delivery of “Software 
as a Service”. Over time software architectures will evolve 
progressively using services on a collaborative basis 
that enable radical improvements in the effectiveness of 
business and IT resource utilization.

Emergence of the Hosted Business Service 
platform
Neither Amazon and eBay would be considered an ASP 
or software vendor in a conventional sense. However, 
over the last couple of years both have moved to expose 
APIs to their back-end systems to provide programmatic 
access to their business partners and customers. By 
opening up their applications as Services both Amazon 
and eBay are demonstrating a new class of application 
which we call the Hosted Services Platform. In their case, 
the business domain is e-commerce. The term platform 
is appropriate because Amazon and eBay provide 
specific e-commerce services for use in collaboration 
with an enterprise’s core applications.

Amazon and eBay are interesting case studies for the 
Hosted Services Platform, particularly because they bring 
the combination of the technical and market platform. 
Other somewhat lower profile examples include:

• Salesforce.com2 CRM services.

• Microsoft MapPoint supporting a wide range 
of location-based Services3 in the areas of 
logistics and fleet management.

• Grand Central Communications providing a 
general purpose orchestration stack for a wide 
selection of cross industry services4.

2CBDI Best Practice Report: Service Based Packaged Applications http://www.cbdiforum.com/secure/interact/2003 – 07/service_based_pkd_apps.php3
3Applications of Microsoft MapPoint Location Server: http://www.microsoft.com/mappoint/mls/applications.mspx
4GrandCentral and the Value Added Service Network. http://www.cbdiforum.com/secure/interact/2004 – 02/grandcentral.php
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• Enterprise network services from 
telecommunications providers including BT and 
AT&T.

Amazon and eBay are providing relatively simple Web 
Service behavior. There is limited use of Web Service 
protocols – just SOAP and WSDL – and even these 
are not mandatory as simpler XML requests are also 
accepted, as is REST5. But what makes them stand out 
as Business Service providers is:

• Huge volume of requests – eBay is already 
dealing with 1 billion service requests a month

• Size of the community leveraging the services 
– there are thousands of Service Consumers.

• High number of end-customers. eBay has over 
114 million registered users.

• Scalable architectures that have proven 
themselves as high-availability, high-volume e-
commerce engines

Nothing stops an organization outsourcing the hosting 
of their existing e-commerce package, or perhaps 
using a hosted e-commerce platform provided by a 
traditional ISV to gain outsourcing advantages. What 
differentiates the use of Amazon and eBay from either of 
these alternatives is the customer community they bring, 
and the vast inventory of goods for sale or auction – that 
is available from Amazon or the other 3rd parties using 
Amazon or eBay. So for example, the hi-fi retailer who 
chooses to sell equipment using the Amazon or eBay 
platform could also include Amazon’s inventory of CDs 
and DVDs alongside, or similar auctions on eBay, with 
little extra effort.

A New Software Ecosystem

Amazon has some 1,200,000 Amazon affiliates, who 
participate in collaborative promotional and sales 
activity. Moving rapidly beyond purely referral associate 
schemes, today there are significant numbers of third 
party ISVs who are extending and complimenting them 
with solutions such as:

• Compete applications that provide a in-house 
front end to simplify or specialize the sales 
process.

• Composite Applications that aggregate multiple 
services from both Amazon, eBay and others

• EAI type Adaptors and Process Managers 
that integrate Amazon and eBay with internal 
systems

See Table 1 for some specific ISV examples. 

A good case study of a retail platform ISV is German 
company Ageto GmbH6. Ageto is an ASP providing 
an extended software platform that integrates various 
backend service hosts. This new intermediary role 
creates customized solutions around multiple service 
hosts as shown in Figure 1. Today, most similar solutions 
come from small ISVs, many of whom specialize in eBay 
and Amazon. We fully expect established EAI and ESB 
vendors to enter this market imminently.

Application Scenario
The high-level scenario for the application of these 
Services and 3rd party products is illustrated in Figure 
2. Note though, that Amazon has not yet Web Service 
enabled their import APIs and merchants continue to use 
an HTTP Post mechanism.

This scenario shows

1. Inventory for sale is loaded from existing back-
end applications into Amazon/eBay.

2. Amazon/eBay are then used as the channel to 
market. The inventory is sold directly off their 
websites

3. Transaction data is retrieved from Amazon/eBay 
back into the Enterprise Applications

4. Amazon/eBay functionality and inventory is 
embedded in, and sold through the organizations 
own portal

5. By using List, Search, and other Services 
provided

5CBDI Best Practice Report: RESTful Services. http://www.cbdiforum.com/secure/interact/2003 – 09/rest.php3
6AGETO GmbH http://www.ageto.de/index_en.html
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6. The organizations own e-commerce system 
could still be run in parallel alongside Amazon/
eBay. Only certain goods might be processed 
via Amazon/eBay, or perhaps only 3rd party 
inventory listed through Amazon/eBay is bought 
into the portal alongside the organizations own

7. For either loading, retrieving or listing information, 
ISV applications are used to simplify the 
development effort

As well as the normal benefits associated with Web 
Services, specific benefits of using the Amazon and 
eBay Web Services in this scenario are listed in Table 2.

Composite Applications continued . . .

ISVs

AGETO Web Services
http://www.ageto.de/index_en.html 

The AGETO application sits between eBay and internal systems such as logistics 
and fulfillment, mail order, and existing e-commerce, providing integration and 
additional functionality to support trading on eBay. Amazon support planned

Bonfire Media Pocket Auction
http://bonfiremedia.com/ 

Bonfire act as an intermediary using eBay Web Services to deliver auction data to 
mobile phones

Marketworks Salesware
http://www.marketworks.com 

Full front-end application, plus additional APIs for integration

Monsoon
http://www.monsoonretail.com/index.html 

Retailing solution for managing inventory and orders sold via Amazon

SellerEngine Software
http://www.sellerengine.com/ 

Desktop front end uses Amazon Web Services to automate selling process and data 
retrieval

Tranzation Liquid Commerce
http://www.tranzation.com/lc.htm 

Comprehensive integration between ERP and eBay, including SAP. Also to smaller 
applications like Intuit QuickBooks

Open Source

Amazon Product Feed
http://www.mrrat.com/aws/index.html 

Uses Amazon Web Services to provide listings of items for sale that can be 
embedded on a website with links for visitors to purchase from Amazon using an 
affiliate code

Affiliates

All Consuming
http://allconsuming.net/

Visit weblogs and other feeds every hour searching for book reviews and cross 
references them to books for sale on Amazon

OnTheWeb
http://www.ontheweb.com/s/auto-insurance.html 

Uses Amazon Web Services to embed products for sale alongside the relevant 
categories in their Web Directory 

Table 1: Ecosystem Examples
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Figure 1: AGETO Web Service (source: AGETO )

Figure 2: Application Scenario
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Business Model
The basic business model for Amazon and eBay Web 
Services is the same:

• to increase their volume of sales sold through 
more channels, and grow their brands.

• to earn revenue (commission) on 3rd party 
sales sold via the Amazon and eBay channel.

Amazon makes a competitive point that they provide free 
access to their Web Services, with their revenue derived 
purely from sales. In comparison, in addition to paying 
Auction fees, eBay Service Consumers must also pay fees 
covering membership, certification and usage, as shown 
in Table 3. However, access to the Web Services are free 
for eBay affiliates as these are not selling via eBay, but 
selling for eBay by listing the auctions on their own sites.

The eBay Commercial API License permits the sale 
and distribution of any applications developed by the 
licensee.

Amazon Web Services
Amazon currently provides two sets of Web Services.

• E-Commerce Service (ECS) exposes the 
capability of the Amazon e-commerce platform 
and product data for sellers and associates.

• The Alexa Web Information Service (AWIS) 
provides various information and metadata 
about Websites, including popularity, related 
sites, and etailed usage/traffic statistics.

Access to the various Amazon Web Services depends 
on the following partnership levels. Not all partners can 
use every Service.

• Associates use the ECS to retrieve product 
information that they embed in their own 
web site and earn affiliate fees when visitors 
hopefully make purchases from Amazon.

Benefit Comment

Automation of the whole process of listing items for sale and 
subsequent retrieval of transaction data

Replacing time-consuming human operation via browser interface, 
and reduction in operator errors

Service consumers can integrate with their internal ERP, CRM, etc. Real-time synchronization of information for accuracy and visibility

Service consumers can integrate with commodity software such as 
Microsoft Office or an accounting package.

Service consumers, who would not run larger packages such 
as ERP and CRM, might maintain related data simply in Excel or 
Access.

Service consumers can ensure accuracy of information that is 
sourced from Amazon or eBay and then displayed on their own 
website

Such as latest pricing, availability, etc.

Service consumers retain end-customers attention focus 
when they make a purchase by embedding Amazon and eBay 
functionality in own website

No risk losing the customer who follows link to Amazon or eBay 
and fails to return

ISVs can extend the Amazon and eBay platforms, and provide 
custom and composite applications that front-end them

Save service consumers the task of building and integrating the 
functionality themselves

Interoperability with mobile and other devices and other A classic benefit of Web Services, this could be leveraged to 
provide end-customers with alerts and notifications for example on 
the status of auctions

Table 2: Operational and Technical Benefits of Using Amazon and eBay Web Services
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• Marketplace program partners can load and 
retrieve information about the products they 
are selling, and perform various analyses such 
as how competitors are pricing comparative 
products. They are likely to use some of the 
more complex selling tools such as Monsoon or 
SellerEngine.

• Merchant partners (US only at present. E.g. 
Target) can upload their own inventory (not 
currently using Web Services) to Amazon’s 
catalog and their products will be featured 
alongside products from other merchants, 
including Amazon. They can use ECS to create 
their own Web site that leverages the full 
Amazon platform, including the catalog and 
shopping cart.

• Finally, Development partners create 
applications for Amazon Associate, Marketplace 
Seller, or Merchants.

Service Architecture and Design

Amazon’s Web Services, listed in Table 4, basically 
expose the same functionality that is offered by the 
Amazon Web Site. 

The design of these Web Services would appear to 
follow the website to Web Service conversion scenario 
we outline in the Web Services Roadmap7. This is a 
useful design pattern as the Services exposed are:

• Often already meaningful to the Service 
Consumer, as they reflect the functions the 
business user of a system would expect, not 
the way the system has been built. Hence the 
Services reflect typical use cases such as the 
forms users would interact with, and actions 
users would expect when clicking a button 
such as Add to Cart, or Search.

• Already aggregated into coarser grained 
Services suitable for access across the 
Internet, rather than the fine grained lower-level 
operations provided by individual software 
components.

Behind this Services façade, ECS uses exactly the 
same application components and infrastructure as the 
website.

The latest release, ECS 4.0 not only exposes more of 
Amazon platform, but also provides access to a wider 
range of products categories. This is an interesting way 
to manage the gradual introduction of Web Services, by 
scoping not just the functionality but also data available.

7CBDI Roadmap Report: Applying Web Services. http://roadmap.cbdiforum.com/reports/applyingws/ 

Individual Basic Professional Enterprise 

API

License Type Individual Commercial Commercial Commercial

API Calls Included 50 per day 30,000 Per month None None

Fees

Annual Membership Fee Free $500 $1,000 $5,000

Monthly API Usage Fee None $2.90 per 1,000 over 
30,000

$1.60 per 1,000 $1.25 per 1,000

Certification Fee (per application) $100 $200 $200 Included
(1 per year)

Developer Technical Support Fee N/A $195 per case $195 per case $195 per case

Table 3: eBay Web Service Fees
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There is clearly opportunity for Amazon to add further 
Web Services, for example to support the back-
end operations for merchants to maintain inventory 
information, and to create new product pages where 
Amazon does not currently list a particular item the 
merchant wants to sell. Today these actions are 
supported by other mechanisms to load the information 
into the Amazon platform.

Amazon Developer Program

Documentation assumes familiarity with the Amazon 
selling process and that the Service Consumer is already 
doing business via Amazon as an associate or merchant. 
Though the APIs are straightforward to understand.

Amazon provides a useful set of resources in the form 
of discussion groups, and weekly on-line chats, for 

developers to drill into more detail. There are also some 
simple tools such as a Developer Scratch Pad to build 
XML for use in the Services.

Most associates and merchants are going to defer actual 
development to their webmasters of course, and/or use 
one of the 3rd party tools.

Ebay Web Services
The eBay platform automates the auction management 
process – a long running business process that goes 
through a set of distinct stages including:

• Listing the item

• Viewing by potential buyers

• Bidding by interested buyers

Service Purpose

Customer Content Operations
• CustomerContentLookup
• CustomerContentSearch 

Customer-created content such as wish lists, Listmania lists, and product reviews

Item Operations
• ItemLookup
• ItemSearch
• SimilarityLookup 

Search for and retrieve information about products listed

List Operations
• ListLookup
• ListSearch 

Search for and retrieve products and information from Wish Lists, Listmania Lists, 
Baby Registries, and Wedding Registries

Remote Shopping Cart Operations
• CartAdd
• CartClear
• CartCreate
• CartGet
• CartModify 

Create, modify, view, and clear Amazon shopping carts.

SellerLookup retrieve information about sellers, including customer feedback, location, etc.

Third-Party Listing Operations
• SellerListingLookup
• SellerListingSearch 

search for and view products form 3rd party sellers using the Amazon platform

TransactionLookup Limited information re financial transactions. Returns order total, subtotal, tax, and 
shipping charges

Table 4: Amazon ECS 4.0 Services
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• The end of the auction

• Closing the transaction, such as payment

• After-auction activities, such as feedback

At each stage actions are taken by the seller and by the 
buyer, and eBay platform exposes this complete process 

as Web Services. eBay plan to introduce further Services 
towards the end of 2004.

Service Architecture and Design

Like Amazon ECS, eBay Services reflect the functionality 
of eBay’s Website, and most of the Web Services listed 
in Table 5 will be meaningful to the business user. 

Service Purpose

Listed Items
• AddItem
• AddToItemDescription
• EndItem
• GetItem
• GetItemTransactions
• RelistItem
• ReviseItem
• VerifyAddItem

Submit and revise items listed in eBay

Verify the validity of the data in your listing before you actually submit it to eBay

Resubmit a listing that did not end in a purchase

Retrieve information and transactions about an item or set of items

User
• GetAccount
• GetUser
• GetBidderList

Get information about a single user

Retrieve lists of items a particular user has bid on

Retrieve the list of items of a user indicated for the user’s My eBay watch list.

Store
• GetStoreDetails

retrieve information for the eBay Stores belonging to a user

Categories
• GetCategories
• GetCategory2DomainMap
• GetCategoryListings

Retrieve the current list of eBay categories

Feedback
• GetFeedback
• LeaveFeedback

Get feedback on a specific user.

Leave feedback about other users at the conclusion of a transaction

Search
• GetSearchResults

Call GetSearchResults to search for items on the eBay platform.

Seller
• GetSellerEvents
• GetSellerList
• GetSellerTransactions

Retrieve multiple listings for a single seller

Retrieve the transactions for purchased items for a particular seller

Checkout
• ReviseCheckoutStatus
• ReviseCheckoutTransactionDetails

Call ReviseCheckoutStatus to update the status of an item after a user has gone through 
checkout.

Call ReviseCheckoutTransactionDetails to update the details for a transaction any time 
before either the eBay Payments transaction or the checkout process is complete.

Table 5: Partial list of Ebay Services
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Again, the eBay Services also use the same underlying 
infrastructure as the eBay website.

A major functional difference to Amazon is that there is 
no shopping cart. End-customers buy individual items, 
even if they end up buying several from the same seller. 
It should be remembered that eBay themselves sell no 
goods and only act as the intermediary.

Whilst many transactions on eBay are now transacted 
at a fixed price, most still go through a bidding process. 
Currently, eBay does not support bidding as a Web 
Service and buyers must bid via the website.

eBay supports two protocols for accessing their services, 
either as:

• XML/HTTPs: The request interface is an XML 
document.

• SOAP Web Services: The request interface is 
an object in the requesting application’s native 
programming language.

Though both approaches expose exactly the same 
functionality, eBay consider the new SOAP interface 
to be the next evolution of their API and introduces 
advantages such as:

• A new eBay Business Language (eBL) schema 
library that extends common business 
definitions in UBL and ebXML to address the 
specific needs of eBay applications.

• contains constructs in the schema to reduce 
errors due to invalid input

• Improved error handling.

Ebay Developer Program

eBay provides comprehensive support for the Service 
Consumer and developer. Perhaps this reflects the 
principle of membership and usage fees. Amazon 
might argue their Web Services are free, but as well as 
documentation, eBay also provide:

• Certification Program – All applications 
using the eBay platform must be certified, at 
a cost shown earlier in Table 3. Upgrades to 
applications must also be re-certified. The 
requirement for certification is more apparent in 
eBay’s case as they enable Service Consumers 
to write data to the eBay platform, whereas 
Amazon currently do not.

• Production and Sandbox Testing 
Environments – eBay provides totally 
separate production and testing environments. 
Item listed, or user IDs in the Sandbox never 
appear in the Production environment, or vice 
versa. Each environment has its own URL. This 
allows an application to be built and tested 
entirely within the Sandbox, and then moved to 
production by simply changing the target URL.

• Software Development Kit (SDK) – Available 
for both Windows and Java to simplify 
development of applications using the eBay 
API platform and is provided free to members 
of the Developers Program. The SDK provides 
local object-based access to the eBay Web 
Services allowing the developer to use their 
usual development language and tools.

PayPal Web Services
PayPal (an eBay company) enables individuals or businesses 
to send and receive payments online. Like eBay, PayPal 
also now provide Web Services to enable developers to 
integrate their applications with the PayPal platform. eBay 
and PayPal Web Services are quite independent from a 
business and technical perspective. i.e. you do not have to 
be using the eBay platform for your e-commerce in order 
to use PayPal Web Services, and vice versa.

As with eBay, PayPal offers both XML/HTTPS and SOAP 
Web services, and has also introduced separate test and 
production environments.

Table 6 lists the current PayPal Web Services. More 
functionality is scheduled for the coming months.

Security
Both Amazon and eBay feature home grown solutions 
to identity and security. In both cases each function 
call must be authenticated. Amazon use their associate 
number and a developer ID. eBay also requires an 
application ID and certificate ID. The platforms then 
look up the IDs to determine whether the application is 
authorized to use the requested Service.

eBay’s public site requires the use of SSL, and requires 
that all personal data such as User IDs, email addresses, 
and credit card numbers are encrypted.



18 CBDI JOURNAL © CBDI Forum Limited, October 2004

Amazon and eBay Web Services continued . . .

CBDI JOURNAL © CBDI Forum Limited, October 2004 19

PayPal Web Services use public key infrastructure, 
specifically PKCS#7 and Privacy Enhanced Mail (PEM)

New Opportunities
A critical issue for enterprises is to decide whether they 
compete or collaborate with Amazon and/or eBay. This 
goes way beyond the cost benefit based decision on 
outsourcing the e-commerce platform, and requires a 
reassessment of channel marketing strategy. Consider 
whether at some stage in the future Amazon and or eBay 
will represent a major competitive threat or a significant 
opportunity to reach new and larger markets?

Amazon

• Is Amazon going to expand into more 
conventional enterprise markets? As customer’s 
trust in the Amazon brand grows they are well 
placed to offer a much wider range of products 
and services. Why wouldn’t Amazon host or 
sell mobile phones, computers, personal media 
players etc. Why wouldn’t they host or sell 
financial or travel services. Actually the range 
of products and services is only limited by the 
imagination. If Amazon enter a new market 
existing players will need to decide whether 
they facilitate and collaborate by establishing a 
presence in the mall, or compete in other ways.

• Do enterprises run the risk of their competitors 
taking a place in the Amazon mall, and reaching 
that community first?

• Do they risk the watering down of their own brand 
by letting Amazon take the limelight? Though 
Amazon would position itself as a Mall there is 
an important difference in that most Malls are 
not themselves so prominently branded in their 

own right, and certainly do not compete with the 
stores inside.

• Will it lead to commoditization? It is very difficult 
for merchants to sell the same products as 
Amazon at a significantly different price when 
both are listed side by side. If Amazon and 
affiliates sell the same products commoditization 
is highly likely.

eBay

The eBay case is a little different to Amazon, but the 
potential for expansion is equally as great for all the same 
reasons of brand and market reach.

• eBay already supports significant B2B 
interactions – computer equipment and so on. 
Consider how if the negotiation process was 
automated the eBay model could easily support 
commodity trading markets such as electronic 
components. Agent based negotiation theory 
has already been implemented by others, and 
could easily be provided either by eBay or more 
probably by affiliates.

• the idea of automated negotiation could 
open up opportunities for eBay to support a 
multitude of industry marketplaces, effectively 
providing the engine for the marketplaces to 
offer with additional support services.

• An obvious step would also be to offer financial 
and payment services. Currently eBay offer 
PayPal services and it would be a natural step 
to extend this.

Service Purpose

TransactionSearch Search transactions based on date and other fields

GetTransactionDetails Get details of a specific transaction

RefundTransaction Refund payments

MassPay. Send mass payments to a list of recipients

Table 6: PayPal Services
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Opportunities for the Generic Hosted Service Platform

For smaller merchants these brands offer an instant 
presence in the significant Amazon and eBay 
marketplaces. Building such a channel on their own 
would be a long and costly process.

For others, such as the affiliates listed in Table 1, there 
are whole new opportunities to leverage the Web 
Services offered by these platforms. However, nothing 
stops conventional retailers adopting this behavior 
themselves.

Amazon and eBay could also expand in many other 
ways. For example:

• A more complete CRM platform that could be 
independent of their e-commerce platform, 
or leverage it to provide deep insight into 
customers buying habits and needs.

• More services to end-customers. In the same 
way that Yahoo or Google have grown beyond 
the search engine to provide email, shopping, 
etc., then why not Amazon and eBay? Amazon 
already offers the Alexa Web Service.

• Personal Services in the fashion of Microsoft’s 
Hailstorm8 . Hailstorm was sidelined by 
customer concerns over privacy and security. 
Yet today, millions of customers are happy to 
trust Amazon and eBay with similar preference 
and personal profile information. This could 
easily be further leveraged and expanded 
though Web Services. Amazon and eBay are in 
a position to execute on this because they have 
earned the trust of their customers.

Summary
From a business perspective Amazon and eBay address 
different needs and markets that whilst overlapping in 
some areas can also be seen as complementary. There 
is no reason why an organization would not use both. 
For example, selling new current products via Amazon, 
and auctioning discontinued inventory via eBay. The 
availability of Web Services makes this easier as they 
can both be integrated with the common back-end 
applications of the organization.

Associates and merchants are likely to use them on the 
basis of the content that is available and the marketplaces 
they reach, not the functionality or usability of the 
Services provided. Usability can always be improved by 
3rd party tools.

Amazon and eBay hold a significant advantage over 
traditional e-commerce software packages. It is easy to 
imagine any ISV being able to deliver comparable or even 
better functionality, however they cannot so easily package 
their products with a database of over a 100 million 
customers, an inventory of millions of products, or an 
additional channel to market of over 1 million associates.

Like many successful enterprise applications packages, 
Amazon and eBay will be selected because it appeals 
directly to the business, not just because of the 
functionality and technology on offer.

Links
Amazon Web Services http://www.amazon.com

eBay Developer Program: http://developer.ebay.com/
DevProgram/index.asp

PayPal Developer Network: https://www.paypal.com/
pdn

8CBDI Report: Spotllight on Hailstorm. http://www.cbdiforum.com/secure/interact/2001 – 04/spot_hailstorm.php3
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Best Practice Report

Orchestration Patterns 
Using BPEL

BPEL4WS is emerging as an important layer in the WS stack, and 
is being supported by several leading vendors. The early benefits of 
implementing orchestration architectures on Web Service standards 
will be experienced in IT development and management, allowing 
applications to be built and assembled more quickly and flexibly. 
Such applications may not look very different to the users – after 
all workflow and business process management applications have 
been around for a long time, and BPEL simply makes it easier 
to deliver such applications. However, in the CBDI view, the real 
payoff of standardizing the orchestration layer is that it opens up 
new opportunities at the business level for delivering differentiated 
services to customers. In this article we discuss a number of usage 
patterns and provide a BPEL Roadmap.

Background
There has been a lot of BPEL activity in recent months, with a significant 
acquisition by Oracle, and announcements from IBM and others. The 
standardization process has made good progress, and the official release of 
BPEL4WS 2.0 is expected later this year.

What is BPEL
The term “Business Process Execution Language” is a bit of a misnomer. 
It is not an execution language (as Microsoft points out), and it isn’t really 
a business process language either. BPEL is an orchestration language 
supporting conditional branching, parallel process flows, nested sub-
processes, process joins, and other similar features; it allows us to describe 
process flows in which individual Web Services are connected to create 
sophisticated business processes.

BPEL is a merger of features from IBM’s Web Service Flow Language (WSFL) 
and Microsoft’s XLANG (the orchestration language used by Microsoft’s 
BizTalk server), As a protocol it is an integral part of the Web Services 
specification stack, using the various protocols as appropriate to define 
the provision and consumption of Web Services. The BPEL based process 

By Richard Veryard
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Orchestration Patterns Using BPEL continued . . .

therefore leverages existing Web Service infrastructure 
and allows consumers of a process to inspect and invoke 
a BPEL process by invoking a Web Service.

BPEL documents are executable scripts that can be 
interpreted by business process engines to implement 
a process. Each step in the process corresponds to 
a single business activity which is implemented as an 

Specification Relationship

WSDL Describes inbound and outbound interfaces

WS-Coordination Enabling long running transactions by coordinating context information between service providers and 
consumers

WS-Transaction Enabling long running transactions by monitoring success or failure of each individual activity

WS-Choreography Enabling advanced behaviors by sharing information such as state, participants, recovery, and exceptions 

Table 1: Key BPEL Relationships to WS Stack
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Figure 1: Example BPEL Based Process
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interaction with a Web Service. Components of the script 
may be externalized as Web Services – this is typically 
needed to allow information to flow into and out of the 
process, and also for trigger actions.

BPEL deals inherently with the definition and coordination 
of long-running transactions, and provides support for 
process management. A process engine is used as a 
component in an overall application architecture, using 
services as the level of encapsulation for activities. The 
architecture will typically provide some instrumentation 
for the business user to monitor the process workflow. 
But applications have been built like this since the 1980s 
and 1990s. You don’t need BPEL for this. However, 
BPEL provides a much cleaner, more loosely coupled 
way of implementing this architecture. It provides a 
mechanism for dealing with Web Services composition 
by abstracting the mechanics of communication and the 
flow of control.

There are two significant architectural benefits that can 
be emphasized here. (We will return to the architectural 
implications of BPEL in a further report.)

• Separation of concerns – at an abstract level 
BPEL abstracts the process definition away 
from the resources.

• Separation of location of resources – because 
BPEL is an intrinsic part of an offered Web 
Service, it inherits all the advantages of the 
Web Service infrastructure, such that the 
process does not need to be executing in the 
same place as the orchestration.

As Table 2 shows, BPEL doesn’t do everything. BPEL is 
part of the Web Services stack, and a BPEL engine is 
part of the solution. Although some vendors are adding 
extensions to BPEL to deal with some of the omissions 
(and we may speculate whether some of these extensions 
may be incorporated in future versions of BPEL), for now 
we must regard these extensions as non-standard.

Usage Patterns
Several different patterns of BPEL usage are emerging. 
In this article we discuss the following patterns: Process 
Separation, Process Componentization, Process 
Standardization, Process Instrumentation and Process 
Flexibility.

Note that in the interests of covering a wide range of 
patterns, we have only provided a brief sketch of each 
one. We plan to publish some of these cases in greater 
detail in the near future.

Process Separation (EAI/Workflow)

Perhaps the easiest pattern to start with is something 
that closely resembles Enterprise Application Integration 
(EAI). For example, many companies have a complex 
set of business requirements for Account Opening 
– linking together the various tasks that must be 
executed when a new customer is enrolled and opens 
an account, integrating front-office (customer-facing) 
with non-customer-facing (back office). For financial 
services companies, Account Opening typically includes 
performing credit and regulatory checks (including Know 
Your Customer verification against money laundering), 
issuing a welcome pack, producing and delivering plastic 
cards, receiving the first payment, setting up a username 
and password for online services – and perhaps also 
allowing for a 14-day cancellation period. (A number 
of these tasks also need to be executed on an ad hoc 
basis by customer service.) A major European telco is 
implementing BPEL to orchestrate the tasks required to 
ensure that a new customer can make immediate and full 
use of a new phone on leaving the retail store.

Many of these tasks are typically performed by legacy 
systems. Once they are exposed as services, they 
can be linked together using BPEL to make the overall 
application more flexible. For example in the finance 
sector, this flexibility should allow new financial products 
and new distribution channels to be plugged in more 

Receive a request

According to process rules

a) Invoke further Services
b) Make decisions based on content of 

request, and from responses from 
further Services invoked

c) Manage the State of the process

Finally Reply to the request

Box 1 Basic steps in a BPEL Process
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easily. In telecoms and other industries, orchestration 
should help to reduce the time to market, thanks to 
increased flexibility in provisioning systems.

In addition to EAI-type solutions, orchestration is also 
suitable for workflow solutions. (Whereas EAI solutions 
typically involve a single user-driven transaction 
accessing multiple legacy systems, workflow solutions 
often involve multiple user interactions on a single 
long-running transaction. However, the distinction 
between EAI and workflow is not terribly important 
here.) However, although BPEL can be used to support 
workflow systems, it is focused on the orchestration 
of Web Services and lacks constructs for human 
intervention (among other things). Classical workflow is 
concerned with the movement of “things” (tasks, work 
items, documents, people) between activities, while 
orchestration is concerned with the creation of new 
services out of existing services through composition. 
Some vendors (including IBM) have added proprietary 
BPEL extensions to provide better workflow support. (An 
easy but perhaps inelegant way of supporting human 
interaction is to define a person as a service with two 
WSDL interfaces – one for viewing data, and the other 
for recording data and decisions.)

Perhaps the classic example of workflow is a case 
processing system. For example, a medium-sized 
European bank is replacing a Lotus-based case 
processing system with a BPEL-based system using 
WebSphere. Workflow management allows for increased 
automation as well as increased parallelism (thus 
shortening the total elapsed time). With BPEL, workflow 
can be adapted to the current business requirements, 
while retaining adaptability to future business 
requirements. The use of BPEL in particular represents a 
standards based language that ensures portability.

BPEL has some known limitations in handling complex 
workflow patterns. When evaluated against a benchmark 
collection of workflow patterns, BPEL can handle most 
but not all of them2.

Besides EAI and workflow, process separation plays in 
an important role in a number of other scenarios. Just 
in the past few months, we have explored a number of 
these aspects in our reports on Composite Applications, 
Enterprise Applications and of course the Enterprise 
Service Bus3.

What BPEL does What BPEL doesn’t

BPEL provides a procedural view of a business process

• control flow (branch, loop, parallel)
• asynchronous conversations and correlation
• non-determinism
• long-running, nested units of work, faults and 

compensation

Executable BPEL is a programmer’s tool for low-level service 
orchestration and integration-oriented tasks

Abstract BPEL provides a way to specify “practices” or templates 
that will be filled in, and therefore may become a designer’s tool for 
modeling and specification.

BPEL does not provide a declarative view of a business process 
– there are no explicit abstractions for contractual responsibilities 
and obligations (e.g. preconditions and postconditions).

BPEL does not deal with all aspects of workflow – there are no 
explicit abstractions for people, roles, work items and inboxes.

BPEL does not deal with all aspects of business process 
management – there is no specified data model for measurement, 
reporting or management

BPEL does not deal with all aspects of integration – there is no 
explicit support for transformation, semantic interpolation, or 
specific protocols.

Table 2: What BPEL is and what it isn’t1

1This table is partly based on an excellent summary of BPEL by Paul Brown and Maciej Szefler of FiveSight.
2This is based on a paper by Schahram Dustdar of Vienna Technical University. Although the paper looks specifically at Collaxa, most of the limitations described 
in the paper are general BPEL restrictions.
3Composite Applications – http://www.cbdiforum.com/secure/interact/2004 – 09/composite_apps.php
Enterprise Applications and SOA? http://www.cbdiforum.com/secure/interact/2004 – 09/enterprise_apps_soa.php
Time to Board the Enterprise Service Bus? http://www.cbdiforum.com/secure/interact/2004 – 07/Enterprise_Service_Bus.php
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Process Componentization

BPEL can be used for the orchestration of informal 
processes, where process components can be 
assembled rapidly or dynamically as required. This might 
also support a form of grid-like solution, where process 
components provide elementary integration scripts.

At the University of Chicago/Argonne National 
Laboratories, FiveSight is working with physicists to 
automate the execution of analysis processes against a 
data grid. The physicists collect data; the managed data 
are built up into decision libraries and routines; these 
are exposed as Web Services. Meanwhile Oracle has 
developed a system for the European Space Agency, 
with the provision of imaging services and content 
management. And IBM is developing a computational 
drug discovery process with a US university, which 

analyses the characteristics of chemicals with potential 
pharmaceutical properties. The key here is in bringing 
together large amounts of information or processing 
resources to provide (relatively) simple services.

Process Generalization

We note that a number of the early adopters are package 
vendors (think ERP) for whom the main benefit of BPEL is 
that it removes a major area of inflexibility in the package, 
thus allowing the package to be implemented in a wider 
range of customers with greatly reduced customization. 
There are several package vendors that are currently 
working with standalone BPEL engines such as 
FiveSight’s PXE, to embed them in their products.

The implication of this for user companies is that packages 
can become much more flexible, with the process 

Figure 2: BPEL EAI Pattern
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remaining under your control. This increases the usability 
of packages while reducing the total cost of ownership. (In 
other words, better separation of concerns.)

For example, Policy Studies Inc (PSI) is developing a 
new State Child Health Insurance Program (SCHIP) 
application, which it plans to run for 
multiple outsourcing clients in different 
US states. Even for a single client, the 
workflow requirements are complex, 
including asynchronous transactions, 
Web Services, and manual processes 
such as file transfers, batch processes, 
and data entry / call centers. 
Furthermore, there is considerable 
variation in the way different states 
implement national policies. PSI is 
using Oracle’s BPEL Process Manager 
to implement what they hope will be 
an agile, flexible, portable, and scalable 
solution.

Process Standardization

Another significant class of early adopter is supply 
chains and B2B exchanges, which face some similar 
problems to the package vendors. For example, an online 
marketplace in a European country currently supports 45 

manufacturers within a single industry, as well as 3000 
dealers. Each of the manufacturers operates its own 
ERP system, with a range of Web Service interfaces 
(both built-in and using adapters). The marketplace 
has established service-based interfaces using BPEL 

processes, which go straight into supply 
chain management.

Another B2B platform ISV in the 
electronics industry uses BPEL 
to support a RosettaNet-based 
exchange involving 1200 suppliers of 
electronic components.

We are seeing significant activity 
starting to happen in (vertical sector) 
domain specific industry groups 
around Web Services standards 
generally, and we anticipate the 

standardization of process fragments 
will become widespread practice.

Standardization on BPEL also opens up new architectural 
options. For example a major financial services company 
has built an inhouse version of a process platform in 
BPEL. The primary motivation was to facilitate future 
migration from .NET to J2EE – thus platform portability. 
Whilst we wouldn’t necessarily concur with a decision to 
build rather than buy in this case, it does illustrate rather 

Figure 3: Componentized Process Steps

BPEL is more than 
just a production 

innovation, since it 
has some significant 
consequences for the 

business.



26 CBDI JOURNAL © CBDI Forum Limited, October 2004

Orchestration Patterns Using BPEL continued . . .

CBDI JOURNAL © CBDI Forum Limited, October 2004 27



well the options that are enabled by standardizing on 
BPEL.

Process Instrumentation
The manageability of a process depends on two factors 
– the ability of management to monitor what is going on 
with the process, and the ability of management to take 
prompt action. Both of these factors are supported by 
BPEL.

For example a major household insurance company 
is planning to install a business process management 
framework using BPEL. The old system provided very 
little operational management information, and this will 
now be addressed by a process management platform 
which incorporates Web Service based monitoring and 
management.

Process Flexibility
In general, the BPEL based process is likely to be 
comprised of smaller units of activity because each one 
is published and consumed as a Web Service, which if 
course inherits all the advantages of the Web Service 
infrastructure. This might seem blindingly obvious, but 
this inherited architecture brings to process management 
all the benefits of the adaptable SOA.

One area of business benefit is in outsourcing. Firstly, 
you can have late binding with your service providers. 
Process steps can be easily moved to and fro across the 
organizational boundary. Secondly, you can retain control 
of the process definition. In a conventional outsourcing 
arrangement, your outsourcing partner takes over control 
of the process, including trouble-shooting and problem-
solving. Basically, you have to trust your partner to solve 
unforeseen process problems in an acceptable way. With 

Figure 4: Process Generalization
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BPEL, there are new options for dividing responsibility 
with your outsourcing partner, so that you retain much 
more visibility and control over the process.

Another area of business benefit is in crisis management 
and business continuity. A business may need to roll out 
an amended process very quickly, to deal with some 
crisis. Subject to appropriate controls, we can envisage 
a company defining and testing a small change to the 
BPEL script, and then making the new service available 
for use around the enterprise. The elapsed time from 
detecting the problem to operating the amended BPEL 
script might be measured in hours4.

Of course, an urgent crisis might call for an even faster 
response than this. There may be a sudden change 
in the environment, making the current way of doing 
business uneconomic. There may be a serious security 
breach. The company is hemorrhaging value, but the 

prospect of totally shutting down the business process 
until the problem is fixed is not an appealing one. With 
BPEL, the process manager should be able to switch 
over to a previously defined (and thoroughly tested) 
safe version of the business process (with reduced 
functionality, increased security, perhaps increased 
manual intervention, and hopefully reduced vulnerability) 
to maintain some form of business continuity, in the 
same manner as reverting to an alternative service. We 
note here that WSM environments generally include 
the facility to switch services as part of the regular 
management infrastructure.

Usage Pattern Description Scenario Alternatives 
to BPEL

Advantages of 
BPEL

Comment

Process Separation Process flow logic 
is contained in a 
separate layer, 
which is developed 
and maintained 
separately.
This may correspond 
to a technical 
architecture in 
which the workflow 
is executed by a 
separate software 
engine.

EAI
Workflow

Handcrafted / Hard-
wired
Standard EAI 
product
Standard workflow 
engine

Flexibility: Process/ 
workflow published 
as sequence of Web 
Services enables 
easier change -
Standard language 
provides platform 
portability

BPEL optional (but 
recommended for 
new applications)
Hand-crafted 
applications of this 
kind have been 
around for many 
years – especially in 
the package world.

Process 
Instrumentation

An interface is 
provided into the 
orchestration layer, 
exposing it for direct 
monitoring and 
intervention.
Now the process 
flow can be defined 
and managed by the 
process manager, 
often without IT 
involvement.

BPM – Process 
Modeling & 
Management

Standard BPM 
product

Inherited WSM 
infrastructure

BPEL optional (but 
recommended for 
new applications)
This has previously 
been possible with a 
range of proprietary 
BPM and workflow 
products. Many of 
these products now 
support BPEL.

4We look forward to seeing a documented example of rapid response.
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Future Prospects

BPEL Role in the SOA

As we have already indicated, BPEL will be used in 
multiple layers of the SOA

• Composite Applications – Orchestrating overall 
business process

• Business Service Bus – Composing and 
aggregating higher level Business Services 
from underlying implementation based services 
– e.g. those exposed by Enterprise Applications

• Enterprise Service Bus – Orchestrating the 
infrastructure and infrastructure Services, not 
just business services

• Enterprise Applications – Providing a properly 
separated business process layer on top of 
Enterprise applications – to expose Business 
Services – see BSB

User-Driven Process

More radical than these patterns (and as yet largely 
unexplored) is the user-driven process. Here is a 
hypothetical scenario. A large corporation issues 
corporate smartcards to its employees. When the 
employees use these smartcards to procure services 
(such as travel and subsistence), the smartcard triggers 
the invocation of a customized process, with some 
additional steps. These include the entry of a cost center 
code, and corporate authorization routine that verifies 
that this employee is permitted to charge this service 
to this cost center. When a salesman entertains a client 
for lunch, the client number is also attached to the 
transaction and this forges a link between the expenses 
system and the sales management system.

Note that these transactions do not use the company’s 
own hardware. The salesman is in a restaurant whose 
cardreader is connected to the restaurant’s bank (not 
the company’s bank). The reason we need a standard 
orchestration language is so that the company BPEL 

Process 
Componentization

Grid-like solutions Central solution 
– massive data 
replication
Standardized 
layer for pure grid 
solutions

Processes 
implemented as 
lowest common 
denominator allow 
highly generalized 
consumption

Process 
Generalization

Packages Handcrafted Increases value of 
productized Web 
Services
Increases value of 
standard package 
APIs

Process 
Standardization

B2B Exchanges
Supply Chain

Hard-wired Inherited industry 
standard approach 
to process 
standardization 
based on established 
Web Service 
architecture

Process Flexibility Smaller Units of 
Change
Outsourcing

Hard-wired ?? Change management 
inherits all the 
investment in Web 
Services and SOA

Table 3: Summary of Usage Patterns



30 CBDI JOURNAL © CBDI Forum Limited, October 2004 CBDI JOURNAL © CBDI Forum Limited, October 2004 31

5A production innovation is one that doesn’t significantly improve the end-product, merely allows it to be produced more quickly and efficiently. Thus any 
software engineering innovation that affects the developer but is invisible to the end-user.

script can be executed across a business network with 
a heterogeneous collection of applications and technical 
platforms. (There are some other important prerequisites 
before this can be made to work, but a standard BPEL is 
a good starting point.)

Roadmap

The use of BPEL is inherently a move to embrace 
standardization in process definition. The adoption 
of different behaviors and QoS characteristics will 
therefore be constrained and enabled by the availability 
of appropriate WS Specifications and protocols. 
However it should be noted that an assessment of the 
maturity of a specification needs to comprehend not 
just the status of the formal (approval) process, but also 
the industry and vendor rollout and support processes. 
These include WS-I profiles, platform and tool support. 
Also equally important is the availability of best practices 
and patterns.

We see the primary roadmap stages as follows:

• Stage 1: Separation of Orchestration Layer 
– using BPEL to replace proprietary workflow 
environments. This will typically be intra-
enterprise and use Web Services to create 
standardized and more flexible processes. 
Enabled by standardization on SOAP, WSDL, 
BPEL

• Stage 2: Simple choreography between peers 
– establishing process collaborations as long 
running transactions with information exchange 
based on simple Web Services and common 

WSDL definitions. Enabled by basic standards 
plus standardization on WS-Coordination, WE-
Transaction

• Stage 3: Advanced choreography between 
peers where choreography information such as 
state, participants, recovery, exceptions etc are 
shared – Enabled by additional standard WS-
Choreography.

Summary
To start with, a user might not notice much difference. The 
applications people are currently building using BPEL are 
not radically different from applications that some people 
were building long before BPEL. And of course this is not 
surprising, because that’s the way technology generally 
progresses. BPEL codifies, standardizes and simplifies 
things that people have already done.

Thus the early benefit of BPEL over proprietary 
orchestration and workflow languages is an architectural 
one – enabling internal decoupling, with the possibility 
of migrating applications between different vendor 
platforms. While this benefit may be significant for 
technical architects, it has no immediate impact on the 
business. (It is merely one of a whole range of factors 
that affect IT cost and speed.)

The architectural benefit leads to changes in the way 
people build software – so BPEL is sometimes being 
positioned (especially by some vendors justly wary of 
creating unnecessary hype) primarily as a production 
innovation5. For example, Paul Brown of FiveSight 
describes an orchestration engine as analogous to 

Potential Technology Benefits Potential Business Benefits

Layering the application architecture – containing the complexity of 
workflow in a single layer

Reduced cost / time / risk of development and maintenance

Platform independence

Process management

Business flexibility – e.g. late binding of outsourcing

Business responsibility – shifting control over the process – taking 
power to the edge.

Service differentiation and on-demand response – allowing each 
customer to get the right service experience.

Table 4: Benefit Summary

Orchestration Patterns Using BPEL continued . . .
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a database engine – in other words, as a software 
engineering tool, whose benefits are targeted at software 
engineers.

But we think BPEL is more than just a production 
innovation, since it has some significant consequences for 
the business. Firstly, the benefits of process management 
will be available much more widely. Secondly, higher-
level abstractions of process management will start 
to be available for composition, and manageable 
dynamically. This opens up opportunities for demand-
side orchestration, which are potentially enormous, but 
we’ve only scratched the surface of this.

Next time . . .
We will take a closer look at the patterns, and explore 
some of the examples in more detail; development 
processes and tools for implementing BPEL; broader 
questions of business collaboration – which takes us 
into the layers above orchestration.
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