


Figure 3: Refined process model after second phase.
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Figure 4: Extended BPMN object model.

4 Applications

We now employ our WOA design methodology using
the payment for items in the Web Shop which has
been presented in detail in Thies & Vossen (2008) as
a case study. The starting point of the methodol-
ogy is the creation of a process model in the Process
Modelling Phase. So the Process Designer models the
Order process (at a coarse level). Only the “integra-
tor” pool is modelled in the first place, where all the
process steps take place. The process covers the fol-
lowing action:

“A customer chooses items from the web shop (so
there is a filled shopping cart) and clicks on a “pay”
button. If the customer is logged in, the “payment
process” task is starting, otherwise he/she is for-
warded to a login page. The task returns either a
positive or a negative response. The latter case re-
sults in handling an error and end the process. If the
payment is successfully done, the “order” task is start-
ing, where the items in the shopping cart are saved as
order in a CRM system. The process ends with an
email notification to the customer.”

Two tasks are identified as services by the Process
Designer and marked as “service tasks:”

1. Payment process service

2. Create and save order service

Both tasks are placeholders for a Web or RESTful
service which will later be designed in the Refinement
Phase. Figure 5 shows the final process of the first
phase.

The following step in the Refinement Phase is to
extend the process and hence to find suitable pro-
cesses for the identified service tasks. For the pay-
ment process the Amazon Flexible Payments Service
(FPS) is a candidate, the order process is covered by
an imaginary test system (to show how a RESTful
service would look like). First, two additional pools
are created by the Software Architect, one for each ex-
ternal service, and each pool gets a task, which stands
for the specific Web or RESTful service. After that
the message flow is designed to reach the specific task
within each new pool. For a better understanding
of the process, the Software Architect adds grouping
artifacts to the process, so that a former single task
(like the payment process) is graphically outlined.

The important part now is to describe the tasks
with functional descriptions. For the payment pro-
cess, the WSDL document provided by Amazon is
connected to the task. The order process gets a func-
tional description via a WADL document. Both de-
scription are indicated by a small black rectangle in
the task symbol, which displays the special type of
service description.

The final step in this phase is to define the data
flow between the different pools in the process. As
shown in Figure 6, the data flow is displayed as a
data flow artifact connected with the message flow.
It shows a (green) checkmark if the data flow is al-
ready defined; otherwise it shows a (red) cross. In
our example, the data flow from task “Save order”
to task “Create and save order” is not defined yet.
We assume that the WADL definition of the order
process needs parameters apiKey, customerId, and
shoppingCart as input (see the param tags in lines



Figure 5: Order process after first phase.

Figure 6: Extended order process during the second phase.

10, 13, and 14 of Listing 2). These parameters are
held by the data object “Web Shop Session Data” in
the integrator pool.

1 <?xml version="1.0" ?>
2 <app l i c a t i o n targetNamespace="urn:crmsystem"
3 xmlns:crm="http://api.testsystem.org/

namespaces/">
4 <doc xml:lang="en" t i t l e="documentation">
5 Simple s e r v i c e f o r c r e a t i n g an order .
6 </doc>
7 . . .
8 <r e s ou r c e s base="http: //api.testsystem.org/

Order/V1/">
9 <r e s ou r c e path="{apiKey }/ createOrder">

10 <param name="apiKey" s t y l e="query"/>
11 <method name="GET" id="search">
12 <r eque s t>
13 <param name="customerId" type="

xsd:string" r equ i r ed="true"/>
14 <param name="shoppingCart" type="

crm:shoppingcart">
15 </param>
16 </ reque s t>
17 <r e sponse>
18 <r ep r e s en t a t i on mediaType="text/plain"/>
19 < f a u l t s t a tu s="400" mediaType="text/

plain"/>
20 </ response>
21 </method>
22 </ r e sou r c e>
23 </ r e s ou r c e s>
24 </ app l i c a t i on>

Listing 2: WADL description for the “Create and save
order” service.

Listing 3 declares the data flow between “Save or-
der” and the CRM system task “Create and save or-

der”, where the parameters of the session data are
mapped to the parameters of the RESTful service.
Every parameter is copied via the from tag to the des-
tination, the “Create and save order” task. With the
data now defined, the service request can be imple-
mented later by the Technology Team without know-
ing details about the business case.
<a s s i gn>
<copy>
<from

container="Web Shop Session Data"
part="apiKey"/>

<to
container="Create and save order"
part="apikey"/>

</copy>
<copy>
<from

container="Web Shop Session Data"
part="customerId"/>
<to

container="Create and save order"
part="custId"/>

</copy>
<copy>
<from

container="Web Shop Session Data"
part="shoppingCart"/>
<to

container="Create and save order"
part="shoppingCart"/>

</copy>
</ a s s i gn>

Listing 3: Assignment of data flow.

The final Implementation Phase is not described in
detail here. Basically, the integrator platform needs



to hold a data object with the session data of the Web
Shop (therefore the Web Shop provides interfaces for
reading and writing session data). The Technology
Team also has to implement one Web Service request
to Amazon FPS and a RESTful service request to the
CRM system.

5 Conclusions and Future Work

In this paper we have presented a WOA design
methodology which abstracts from technology and
complex standards and only uses simple Web stan-
dards like HTTP, SSL, and XML for communication.
In addition, the usage of the SOAP protocol is also
needed in cases of Web Service-based systems. For the
definition of a service we propose WADL (or WSDL
for Web Services) and a simple data flow syntax to
describe data mappings for any request within a pro-
cess. No further standards are needed to describe a
fully working WOA.

Our methodology comprises three phases, which
are partially also reflected in some of the approaches
for the construction of a SOA (as outlined in Sec-
tion 2). Every phase addresses a distinct role, so
that different kinds of knowledge about the processes
of an enterprise can be covered. BPMN is used for
all phases to define and model the respective busi-
ness processes, because the benefit of BPMN is the
readability and the extensibility. The usage of ser-
vice descriptions is proposed and with WADL a high
degree of technological independence is possible, since
WADL is not bound to a specific service or protocol
format.

As mentioned in the Introduction, we have seen
that our methodology is not just purely conceptual,
but rather a hybrid one that meshes conceptual as
well as physical aspects of a WOA. We consider this
a consequence of the fact that a WOA no longer needs
to follow the strict layering of a SOA, but we believe
that it is exactly this aspect what will make them
more successful than SOAs.

One important aspect of services provided over the
Web are SLAs, which define the guaranteed benefits
of a provided service. SLAs are an agreement between
a service customer and a service provider and often
contain information about the availability, stability,
and – most importantly – costs of a service. In this
paper SLAs have not been considered, but in future
work they will be discussed in detail in the context
of the Refinement Phase of our methodology. This
will lead to the possibility of estimating overall cost
of a service, which will be helpful for a return on
investment (ROI) calculation.

Tool support is another important factor for the
use of a methodology. After some testing, we have
chosen a plug-in called SOA Tools Platform Project
(STP) for the Eclipse IDE, which allows for the mod-
elling of BPMN processes. Choosing an Eclipse plug-
in also makes it possible to extend the plug-in in the
future. So all the added artifacts (and maybe more
for SLA usage) to the BPMN metamodel can be con-
structed and used to create a WOA modelling tool in
eclipse.

Another interesting part will be an elaboration of
the integrator functionality. Besides existing plat-
forms like bungeeConnect or force.com, which are so
called Platform-as-a-Service providers, there is much
space for the development of a BPMN workflow en-
gine which is able to run and administrate BPMN
processes directly.
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