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Abstract: ebXML as a B2B framework has a standard for defining Business Processes called BPSS (Business Process Specifica-
tion Schema). On the other hand Web Services provide an interoperable environment for e-business that is flexible but not spe-
cialised enough. Our aim is to make use of Web Services and their Business Processes through ebXML. WS-BPEL (Web Services 
Business Process Execution Language) is the de-facto standard for combining and orchestrating web services. In this paper, we 
will concentrate on the Business Processes in B2B collaborations and will present how to model an ebXML Business Process on a 
WS-BPEL process, enabling us to work with web services through an interoperable B2B framework, which is ebXML.
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1  
 INTRODUCTION

ebXML is a B2B framework, which enables enterprises of any size to conduct business over the Internet from any geographical 
location. It is an initiative of OASIS and the UN/CEFACT and since March 2004 is approved by ISO as new set of standards 
under ISO 15000. Shortly after the conception of ebXML in 1999, work on Web Services technology started. ebXML and Web 
Services are both technologies for enabling B2B partnerships and business transactions over the internet. Since Web Services are 
highly flexible and widely accepted in research and industry, they are suitable for conducting e-business. However, they are neither 
specialised for e-business nor limited to it, while ebXML has its power in its strong conceptual background for B2B e-business. 
Therefore, it is highly desirable to be able to use Web Services through ebXML framework.

Business processes are one of the most important parts of B2B collaborations. Therefore, in this paper we focus on the Business 
Processes and suggest a guideline for enabling the use of Service Oriented Business Processes and execute their related Web Serv-
ices through ebXML framework.

ebXML has its own standard for defining Business Processes called BPSS (Business Process Specification Schema). On the other 
hand WS-BPEL (Web Services Business Process Execution Language) is the de-facto standard for specifying Service Oriented 
Business Processes. To achieve our goal, which is utilising Web Service Business Processes through ebXML, we have concluded 
that the way forward is to simulate an ebXML Business Process from a WS-BPEL process. It means that, we will define an ebXML 
Business Process that can mimic the characteristics of a WS-BPEL Business Process. In this way, keeping the interoperability, 
without changing any of the standards in ebXML, trading partners would be able to search for a specific Business Process in the 
traditional ebXML way, but discover Service Oriented Business Processes and their related Web Services and execute them. This 
is not a substitute, but an addition to the ebXML Business Processes.
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2  
 BACKGROUND

To define such modelling, we need to know the structure of both BPSS and WS-BPEL processes. These are explained briefly in 
this section.

Figure 1 below shows the conceptual structure of a BPSS Business Process.

Figure 1. Conceptual structure of BPSS Business Process

In ebXML, Business Collaboration is the realisation of the Business Process. A Business Collaboration is a set of Business Trans-
actions between trading partners. In this paper by ‘Business Collaboration’ we only mean Binary Collaboration, i.e. it has two 
trading partners involved. Each Business Transaction has a Requesting Business Activity and a responding Business Activity, each 
of which carry a Business Document from one party to another.

Now we take a look at WS-BPEL’s structure.

Web Services Business Process Execution Language, WS-BPEL, is an XML-based process/workflow definition execution language 
[4]. WS-BPEL defines a model and a grammar for describing the behaviour of a business process based on interactions between 
the process and its partners [1]. The WS-BPEL process model is layered on top of the service model defined by WSDL 1.1.

The most important part of a WS-BPEL Process is its activities, a few of which will be described here. For more information 
please refer to [1].

<invoke> - Invokes an Operation on a portType provided by one of the collaborative partners.
<receive> - Blocks the process until a message is received.
<reply> - Sends a message in response to a received message.
<sequence> - Sequentially executes a set of activities.
<flow> - Executes one or more activities concurrently.

Two other important structures of WS-BPEL, which are needed to be introduced in this paper, are as follows:
<partnerLinkType> - Defines the role of different parties that interact with the business process.
<variables> - Defines the data variables used by the process.

3  
 MAPPING WS-BPEL PROCESS TO EBXML BUSINESS PROCESS

We’ll now focus on each of the ebXML Business Process elements, one at a time, and show how to simulate them from WS-BPEL 
composition parts.

3.1 Process Mapping

Both, BPSS and WS-BPEL, have an element called ‘Process’. In WS-BPEL each process is composed of a ‘name’, defining the 
name of the process, a ‘targetNamespace’, defining the address of the process and one or more ‘xmlns’(s), defining the namespaces 
used in the process. In BPSS, the elements ‘name’ and ‘xmlns’, have exactly the same definitions as in WS-BPEL and ‘uuid’ has the 
same functionality as ‘targetNamespace’. To simulate a BPSS Business Process from a WS-BPEL Business Process, we simply map 
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the ‘name’ and ‘xmlns’ elements in WS-BPEL Process to their counterpart elements in BPSS Process. Similarly ‘targetNamespace’ 
in WS-BPEL to ‘uuid’ in BPSS. As a result, trading partners can find ebXML Processes, but because uuid refers to the address of 
the WS-BPEL process, they will execute the WS-BPEL process and its Web Services, rather than ebXML Business Process.

Figure 2 below shows the outline of this mapping:

Figure 2. Outline of Mapping WS-BPEL ‘Process’ to BPSS ‘Process’

Listing 1 below shows the mapping of a WS-BPEL process code to its related BPSS code. It is important to note that all the ex-
amples in this paper are selected from the examples in the WS-BPEL specification document [1].

Listing 1. An example code of mapping a WS-BPEL ‘Process’ to a BPSS ‘Process’

WS-BPEL Process
<process name=”purchaseOrderProcess”
targetNamespace=”http://example.com/ws-bp/purchase”
xmlns=”http://docs.oasis-open.org/wsbpel/2.0/process/executable”
xmlns:lns=”http://manufacturing.org/wsdl/purchase”>
BPSS Process
<ProcessSpecification name=”purchaseOrderProcess”
uuid=”http://example.com/ws-bp/purchase”
xmlns=”http://docs.oasis-open.org/wsbpel/2.0/process/executable”
xmlns:lns=”http://manufacturing.org/wsdl/purchase”>

3.2 Business Document Mapping

As mentioned before, each Business Transaction is composed of a Requesting Business Activity and a Responding Business Activ-
ity, each containing a Business Document that has a ‘name’ attribute. On the other hand, there are ‘Variables’ in WS-BPEL, which 
define the variables being used in a WS-BPEL process. These Variables have a ‘name’ and a ‘messageType’, where the latter refers 
to a predefined ‘message’ in a WSDL document being used by this process.

As the two entities, WS-BPEL Variable and ebXML Business Document have similar structures and also similar use, we will 
simulate each ebXML Business Document from one WS-BPEL Variable. In this instance we use the ‘name’ attribute of WS-BPEL 
Variable as the ‘name’ attribute of ebXML Business Document.

Figure 3 below shows the outline of this mapping:

Figure 3. Outline of Mapping WS-BPEL ‘Variable’ to BPSS ‘Business Document’

Listing 2 below shows the related code for the Variables from WS-BPEL and their mapping to ebXML Business Documents.
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Listing 2. An example code of mapping WS-BPEL ‘Variable’(s) to BPSS ‘Business Document’(s)

WS-BPEL Variables
<variables>
<variable name=”PO” messageType=”lns:POMessage” />
<variable name=”Invoice” messageType=”lns:InvMessage” />
<variable name=”shippingRequest” messageType=”lns:shippingRequestMessage” />
<variable name=”shippingInfo” messageType=”lns:shippingInfoMessage” />
<variable name=”shippingSchedule” messageType=”lns:scheduleMessage” />
</variables>
ebXML Business Documents
<BusinessDocument name=”PO”/>
<BusinessDocument name=”Invoice”/>
<BusinessDocument name=”shippingRequest”/>
<BusinessDocument name=”shippingInfoMessage”/>
<BusinessDocument name=”shippingSchedule”/>

3.3 Business Transaction Mapping

A Business Transaction represents an atomic unit of work that may be associated with a trading arrangement between two busi-
ness partners [2]. Business Transactions are building blocks of Business Collaborations. A Business Transaction always has a 
Requesting Business Activity and possibly a Responding Business Activity. In WS-BPEL, a process is composed of a number of 
Activities and their sequences. For simulating WS-BPEL Business Activities in ebXML we need a number of elements, each of 
which can play the role of their counterpart WS-BPEL Business Activities and their sequences. For this purpose we use Business 
Transaction and Business Collaboration and their related Business Transaction Activities, as well as Transitions. This is one of the 
most important parts of this mapping and it forms the main structure of a Business Process. Since the aforementioned ebXML 
elements do not have matching counterparts in the WS-BPEL structure, the mapped elements will not have exactly the same 
definitions. Because of the differences between the structures of these two process modelling languages, sometimes we have to 
omit some parts and other times we may have to substitute parts by copies of other parts. It is important to note that the aim is 
not to create an exact mapping from a WS-BPEL process to an ebXML process, but to make ebXML Business Processes which 
can show the characteristics of WS-BPEL Business Processes.

We now focus on populating the elements of an ebXML Business Transaction and show the necessary mapping for channelling 
the required data from WS-BPEL elements.

In WS-BPEL, each process is composed of a number of <invoke> activities, which invoke an Operation from a PortType of a Web 
Service. Our suggestion is to use ebXML Business Transactions to assimilate WS-BPEL <invoke> activities.

The first element of an ebXML Business Transaction to be populated is ‘name’. We’ll concatenate the portType of a specific 
<invoke> element and its related Operation for this job, where the two are separated by a colon (:). Thus, a Business Transaction 
represents an operation and the PortType it belongs to.

As mentioned earlier, each Business Transaction is normally composed of one ‘RequestingBusinessActivity’ and one ‘Respond-
ingBusinessActivity’, each has a name and carry a Business Document. As there are no such elements in WS-BPEL <invoke> 
activity, we must decide on the source for populating the name of these elements. What we have suggested in this paper, is using 
the name of the related Operation as the name of RequestingBusinessActivity, as well as, that of RespondingBusinessActivity. We 
have opted for these because both of them, Business Transactions and Operations, are the smallest component parts of a process 
defining the tasks and functions of the process. As there are no Request and Respond activities in WS-BPEL, we have to use the 
same name for both ‘RequestingBusinessActivity’ and ‘RespondingBusinessActivity’. However, we can specify the name of the 
documents they carry. In 3.2 we showed how to map WS-BPEL variables to ebXML BusinessDocuments. Now we can simply 
put the name of inputVariable and outputVariable of an <invoke> activity, into RequestingBusinessActivity’s Document and 
RespondingBusinessActivity’s Document respectively, bearing in mind that both of them are already defined as ebXML Business 
Documents.

Figure 4 below shows the outline of modelling an ebXML Business Transaction from its related WS-BPEL <invoke> activity 
where the small icons inside the elements denote the related entities.
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Figure 4. Outline of mapping WS-BPEL <invoke> activity to ebXML Business Transaction

Listing 3 shows an example of modelling an ebXML Business Process through a WS-BPEL <invoke> activity.

Listing 3. An example code of modelling an ebXML Business Transaction on a WS-BPEL <invoke> activity.

WS-BPEL invoke Activity
<invoke partnerLink=”shipping”
portType=”lns:shippingPT”
operation=”requestShipping”
inputVariable=”shippingRequest”
outputVariable=”shippingInfo”>
</invoke>
BPSS Business Transactions
<BusinessTransaction name=” shippingPT:requestShipping”>
<RequestingBusinessActivity name=”requestShipping”>
<DocumentEnvelope isPositiveResponse=”true”
BusinessDocument=”shippingRequest”>
</DocumentEnvelope>
</RequestingBusinessActivity>
<RespondingBusinessActivity name=”requestShipping”
<DocumentEnvelope isPositiveResponse=”true”
BusinessDocument=”shippingInfo”/>
</DocumentEnvelope>
</RespondingBusinessActivity>
</BusinessTransaction>

We can map <receive> and <reply> activities to Business Transitions using the same rules.
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3.4 Business Transaction Activity mapping

A Business Transaction Activity is the realisation of a Business Transaction, where each Business Transaction Activity refers to a 
Business Transaction, and its roles are assigned to the execution of the Business Transaction. In fact a Business Transaction could 
appear many times as different Business Transaction Activities, where the roles change.

Business Transaction Activity has the same characteristics as WS-BPEL activities, particularly the <invoke> activity. Each Business 
Transaction Activity has four main attributes as listed below:

1. Name - its name
2. BusinessTransaction - the BusinessTransaction that it refers to.
3. fromAuthorizedRole - the party executing the RequestingBusinessActivity
4. toAuthorizedRole - the party responding to the request by the RespondingBusinessActivity.

To set up a Business Transaction Activity, we make use of the <invoke> activity. We need to assign values to the four aforemen-
tioned attributes from the values of the related <invoke> activity.

We’ll use the name of the ‘Operation’ of the related <invoke> activity as the name of the Business Transaction Activity. In fact, this 
is the very same Operation which is being used by the Business Transaction referred to by the Business Transaction Activity.

For the Business Transaction attribute of the Business Transaction Activity, we simply use the name of the related Business Trans-
action, which is defined earlier. By doing so, the Business Documents which are being used in the RequestingBusinessActivity 
and RespondingBusinessActivity will get specified as a matter of consequence.

Finally we must define the role of the BusinessTransactionActiviy. WS-BPEL has a clear structure for defining roles, and how to 
allocate them to Activities. As mentioned before, there is a <partnerLinks> part in each WS-BPEL document, where all the roles 
in the Business Process are defined. These roles themselves refer to the roles defined in the related WSDL documents. The only 
thing we need to do here is to map each WS-BPEL <invoke> role to its related BusinessTransactionActivity’s role. There are two 
roles in each WS-BPEL <partnerLink>, myRole and partnerRole. myRole is the party who runs the activity and partnerRole is 
the responder party. Each <partnerLink> has a partnerLinkType, which refers to the plnk:partnerLinkType in the WSDL docu-
ment and also to the Operation which will invoke that. To map WS-BPEL roles to ebXML Business Transaction Activity’s roles, 
we use the value of myRole and partnerRole of the related WS-BPEL <invoke> as the values of the Business Transaction Activity’s 
fromAuthorizedRole and toAuthirizedRole respectively.

Listing 4 below shows an example of the mapping of WS-BPEL <invoke> activity’s roles to related ebXML Business Transaction 
Activity’s roles and also their related WSDL codes.

Figure 5 shows the outline of this mapping. This figure is very similar to Figure 4 because that is the Business Transaction which 
is used by this Business Transaction Activity. The only differences are the added roles.

3.5 Business Collaboration and Choreography mapping

Business Collaborations are the realisation of Business Processes. Business Collaborations are a set of choreographed Business 
Transactions and the Choreography itself is the sequence of the execution of Business Transactions. Each choreography is com-
posed of a number of States and Transitions between them. Since the Business Transaction Activity is the realisation of Business 
Transaction, the States in the Choreography are the related Business Transaction Activities.

The first attribute of a Business Collaboration is its ‘name’. As there is no exact counterpart in WS-BPEL for Business Collabora-
tion, there is no name in the WS-BPEL side to use as the ebXML Business Collaboration’s name. Therefore we suggest a method 
for naming Business Collaborations. This is similar to the naming of Business Transactions, described in3.3. In the same way, the 
name will be composed of two parts. The first part will be the Business Process name and the second part, the Business Collabora-
tion’s final state, separated by a colon (:). The reason for choosing final state is that it is the Success State of the collaboration and 
it can show the aim of the collaboration. i.e. we can choose a name for the Business Collaboration to show its overall goal.

Next attributes in a Business Collaboration which must be defined are InitiatingRole, who is the party initiating a collaboration 
and RespondingRole, who is the responder party in a collaboration. For this purpose we suggest using the defined roles in the first 
<invoke> or <receive> activities within a WS-BPEL process.

A Business Collaboration will take place by the Transitions between its Business Transaction Activities. In the Business Collabora-
tion code in a BPSS document, there is no sequence for locating Business Transaction Activities. Transitions are used for defining 
the sequence between them. In fact we next show how to create the Choreography of a Business Collaboration.
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Listing 4. An example code of mapping WS-BPEL <invoke> activity’s roles to ebXML Business Transaction Activity’s roles

WS-BPEL invoke Activity
<invoke partnerLink=”shipping”
portType=”lns:shippingPT”
operation=”requestShipping”
…
</invoke>
WS-BPEL partnerLink
<partnerLink name=”shipping”
partnerLinkType=”lns:shippingLT”
myRole=”shippingRequester”
partnerRole=”shippingService” />
WSDL partnerLinkType
<plnk:partnerLinkType name=”shippingLT”>
<plnk:role name=”shippingService”
portType=”pos:shippingPT” />
<plnk:role name=”shippingRequester”
portType=”pos:shippingCallbackPT” />
</plnk:partnerLinkType>
BPSS Business Transactions Activity
<BusinessTransactionActivity
name=”requestShipping”
businessTransaction=”lns:shippingPT”
fromAuthorizedRole=”shippingRequester”
toAuthorizedRole=”shippingService”/>

Figure 5. Outline of Mapping WS-BPEL <invoke> activity and its roles to ebXML Business TransactionActivity
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In BPSS, to show a Transition from one State to another, we must use the 5 code, where BusinessStates are the names of Business 
Transaction Activities

Listing 5. An example code of a BPSS Transition

<Transition fromBusinessState=”State1” toBusinessState=”State2” />

Using this code we will be able to show the sequence of two States. However, we need a way to handle concurrent activities as 
well. In BPSS there is a simple method to do this which is using two familiar commands, <fork> and <join>.

In WS-BPEL the sequence of activities is formed by the <sequence> activity and the concurrency by <flow> activity. Each of these 
two activates mainly connect two other activities of type <invoke>, <receive> or <reply>.

Now it is easy to form an ebXML Choreography from its related WS-BPEL elements. To achieve this, for each <sequence> in 
WS-BPEL we must have a Transition in ebXML side, and for each <flow> we must have a BPSS <fork> and <join>. Therefore we 
can simulate an ebXML Business Collaboration Choreography from a WS-BPEL process.

Listing 6 below shows the mapping of WS-BPEL activities to the BPSS related entities to form a Choreography.

Listing 6. An example code of mapping WS-BPEL activities to the BPSS related entities to form a Choreography.

WS-BPEL Sequence
<sequence>
<invoke partnerLink=”scheduling”
portType=”lns:schedulingPT”
operation=”requestProductionScheduling”
inputVariable=”PO”>
</invoke>
<invoke partnerLink=”scheduling”
portType=”lns:schedulingPT”
operation=”sendShippingSchedule”
inputVariable=”shippingSchedule”>
</invoke>
</sequence>
BPSS Choreography
<Transition fromBusinessState=” Fork1” toBusinessState=”requestProductionScheduling” />
<Transition fromBusinessState=”requestProductionScheduling” toBusinessState=”sendShippingSchedule” />
<Transition fromBusinessState=”sendShippingSchedule” toBusinessState=”Join1 “ />

In the figure 6 below, we can see a WS-BPEL Business Process on the left, which is modelled using IBM WebSphere BPEL 
designer, and on the right, an ebXML Business Collaboration which is modelled using UMM. We can see that two diagrams 
describe the same process.

4  
 CONCLUSION

In this paper we focused on the Business Processes for B2B transactions. As a sophisticated B2B framework, ebXML, has its own 
process modelling standard called BPSS. On the other hand WS-BPEL is the defacto standard for defining Business Processes in 
the Service Oriented world. To utilise Web Services and their Business Processes through a B2B framework, it would ideal to work 
with them through ebXML. We suggested a guideline for modelling ebXML Business Processes on WS-BPEL Processes in a way 
that overall ebXML process would mimic the WS-BPEL process. We focused on the ebXML elements, one at a time and showed 
how to simulate them from a WS-BPEL process. In this way trading partners would be able to search on the assimilated Business 
Processes in the traditional ebXML way, but execute WS-BPEL processes and their related Web Services. In our future work we 
will extend this guideline to Grid Services and will show how to utilise them using WS-BPEL and ebXML.
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Figure 6. An example of a WS-BPEL Process on the left and its ebXML Business Process/Collaboration equivalent on the right
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