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Abstract

In this paper we introduce a new Multi-party collaboration model for ebXML BPSS. We show how this new model can be extended to incorporate the use of  web services operation choreographed with ebXML BPSS business transactions. As ebXML BPSS provides a robust mechanism to synchronize the state of two business partners, and web services represent a light weight mechanism to access business functions, the ability to combine both activities in a single multi-party collaboration offers a new articulation between the two technologies and offer potential customers the best of both worlds. It would be relatively easy to build a Business Service Interface which supports these types of collaborations. 
Introduction

The concept of Web Services has appeared a few years ago as a new and exciting technology. It is essentially a new way to look at APIs and how APIs collaborate with each other in a peer-to-peer or client-server relationships.

The largest value brought by Web Services is the decoupling of the API from the mechanism used to invoke the API itself. In particular, the invocation mechanism based on internet technologies allows a complete separation of the network end point which receives the invocations and the processor of the request. This means that overtime, the processor can be changed or moved without disrupting the client of the services it provides. It also means that the processor may serve different “releases” of the API from the same network endpoint, therefore allowing clients which could not or would not upgrade to newer releases of the API to operate without disruption.

This is particularly useful in environments where enterprise systems could be connected to a large number of other enterprise systems which cannot evolve at the same rate as service provider. This is a typical issue with CORBA for instance. This scenario is even more true when the service is provided over the internet to other business (for instance a credit check service) which could potentially be used by tens of thousands of “client” systems.
As such, Web Services represent a new generation of distributed computing technology, in the line of DDE, RPC, CORBA, DCOM, … In the recent months we have seen that Web Services have impacted domains such as Enterprise Application Integration (EAI), B2B, B2C, Wireless, Business Process Management Systems, … and probably many more. Today all infrastructure providers offer web services toolkit to easily publish existing APIs as a web service. 
Of course this is not the ultimate technology, just a new technology with its realm of application. Performance issues inherent to the technologies used (XML, HTTP, SMTP) comes to mind as a limiting factor for a broad range of utilization.

The W3C has started a standardization effort with working groups such as XMLP and WS-I. At the same time, several companies, Microsoft being the first, have recognized the importance of Web Services with respect to the field of Business Process Management Systems (BPMS). In the past, BPMS have suffered precisely of the diversity of distributed computing mechanisms and the granular aspects of most APIs. Web Services provide a homogeneous interface to access all enterprise systems. 
The way Microsoft and others have approached the problem of BPMS architecture in the context of Web Services is by defined a choreography of Web Services. Unfortunately, Web Services are a direct mapping of an API, so you always need to define two web services (which are single sided, and mirror each other) and then define the mapping between these “APIs”. By contrast, ebXML BPSS has taken a different approach to model the business service interface of business partners carrying out business transaction. This approach is still message based, but instead of looking at the message exchange from a particular point of view, it precisely does not adopt a point of view and allow us to model the exchange of messages between roles. Of course we can then bind this message exchange to a particular API.
ebXML BPSS has been quite successful at describing binary collaborations with projects like STAR XML. It has attempted to define a multiparty collaboration as a synthesis of binary collaboration. This model, even though based on a “logical” approach of business relationship has not been optimal to model all kinds of multi-party relationship.
In this paper we describe a new approach to modeling multi-party collaboration and show how web services and ebXML business transactions can coexist in the same definition.
Multiparty Collaboration Model
The model is quite simple and only involve a single change from the model of an ebXML BPSS v 2.0 Binary Collaboration definition:  we just changed the number of possible roles from exactly 2 to 2..n. 
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Figure 1 Multiparty Collaboration Schema

This means in particular that binary and multiparty collaboration share the same schema.

Let’s take an example to see how this looks like. This example involves the a buyer, a distributor and a supplier. There are two business transaction definitions: ProcessPO and ProcessInvoice, the same transaction definition is used between the buyer and the distributor on one hand and between the distributor and the supplier on the other hand. Of course, the content of the document will be different, unless the distributor does not want to pocket his commission. 
We adopt a simple notation which represents the flow of message assembled in business transaction activities between the respective parties. The box represents a business transaction activity. Each side of the box is inside the swim lane of the corresponding partner. The box contains the name of the transaction definition (PO or Invoice) and the name of the corresponding business transaction activity. The double arrow behind the box indicates the direction of the request. Transitions are represented by a single arrow between business transaction activities.
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Figure 2 Multiparty Collaboration Representation
The corresponding XML definition following the ebXML BPSS schema modified as shown above is:

<?xml version="1.0" encoding="UTF-8"?>
<ProcessSpecification 


xmlns="http://www.ebxml.org/BusinessProcess" 

xmlns:xsi=”http://www.w3.org/2001/XMLSchema-instance”


xsi:schemaLocation="http://www.ebxml.org/BusinessProcess C:\Projects\EBPML\ebBPSS1.05.xsd" 


name="SImpleMultiPartyCollaboration" 


uuid="1234" 


version="1.0">

<BusinessDocument name="PO" nameID="D1" 



specificationLocation="http://www.openapplications.org/oagis/v8.0/po.xsd"/>

<BusinessDocument name="AckPO" nameID="D2" 



specificationLocation="http://www.openapplications.org/oagis/v8.0/ackpo.xsd"/>

<BusinessDocument name="Invoice" nameID="D3" 



specificationLocation="http://www.openapplications.org/oagis/v8.0/invoice.xsd"/>

<BusinessDocument name="AckInvoice" nameID="D4" 



specificationLocation="http://www.openapplications.org/oagis/v8.0/ackinvoice.xsd"/>

<BusinessTransaction name="ProcessPO" isGuaranteedDeliveryRequired="true">


<RequestingBusinessActivity name="PO">



<DocumentEnvelope 
businessDocument="PO" 










businessDocumentIDRef="D1"/>


</RequestingBusinessActivity>


<RespondingBusinessActivity name="AckPO">



<DocumentEnvelope 
businessDocument="AckPO" 










businessDocumentIDRef="D2"
isPositiveResponse="true"/>


</RespondingBusinessActivity>

</BusinessTransaction>

<BusinessTransaction name="ProcessInvoice" isGuaranteedDeliveryRequired="true">


<RequestingBusinessActivity name="Invoice">



<DocumentEnvelope 
businessDocument="Invoice" 










businessDocumentIDRef="D3"/>


</RequestingBusinessActivity>


<RespondingBusinessActivity name="AckInvoice">



<DocumentEnvelope 
businessDocument="AckInvoice" 










businessDocumentIDRef="D4"  isPositiveResponse="true"/>


</RespondingBusinessActivity>

</BusinessTransaction>

<MultiPartyCollaboration name="ProcessOrder" initiatingRoleID="R1" timeToPerform="P5D">


<Role name="Buyer" nameID="R1"/>


<Role name="Distributor" nameID="R2"/>


<Role name="Supplier" nameID="R3"/>


<Start toBusinessState="ProcessPO_D"/>


<BusinessTransactionActivity 
name="ProcessPO_D" 











fromRole="Buyer" toRole="Distributor" 











businessTransaction="ProcessPO" timeToPerform="P1D"/>


<BusinessTransactionActivity 
name="ProcessPO_S" 











fromRole="Distributor" toRole="Supplier" 











businessTransaction="ProcessPO" timeToPerform="P1D"/>


<BusinessTransactionActivity 
name="ProcessInvoice_S" 











fromRole="Suppliler" toRole="Distributor" 











businessTransaction="ProcessInvoice" timeToPerform="P1D"/>


<BusinessTransactionActivity 
name="ProcessInvoice_D" 











fromRole="Distributor" toRole="Buyer" 











businessTransaction="ProcessInvoice" timeToPerform="P1D"/>


<Success fromBusinessState="ProcessInvoice_S" conditionGuard="Success"/>


<Failure fromBusinessState="ProcessOrder_D" conditionGuard="Failure"/>


<Failure fromBusinessState="ProcessInvoice_S" conditionGuard="Failure"/>


<Failure fromBusinessState="ProcessOrder_S" conditionGuard="Failure"/>


<Failure fromBusinessState="ProcessInvoice_D" conditionGuard="Failure"/>


<Transition fromBusinessState="ProcessPO_D" toBusinessState="ProcessPO_S" onInitiation="true"/>


<Transition fromBusinessState="ProcessPO_D" toBusinessState="ProcessInvoice_S" 





onInitiation="false"/>


<Transition fromBusinessState="ProcessInvoice_S" toBusinessState="ProcessInvoice_D" 





onInitiation="true"/>

</MultiPartyCollaboration>
</ProcessSpecification>
Multiparty collaboration involving operations of web services

The semantics of ebXML BPSS business transaction enables a precise synchronization of the states of two business partners. Web Services as defined by WSDL and the SOAP protocol does not offer the same level of quality of service and therefore, as they stand today, cannot be used in an interoperable manner to synchronize the state of two companies. However, there are cases were it might be interesting to mix the both semantics in a seamless multiparty collaboration in case some business partner use an ebXML infrastructure while other expose web services. For instance we could add an invocation to a credit check web service to identity if the buyer’s purchase order will be authorized.
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Figure 3 Multiparty collaboration involving ebXML business transactions and web services
The only modification that we make to the multiparty schema is adding an “OperationActivity” sub element, which is equivalent to a business transaction activity or a collaboration activity. An operation activity simply represents the usage of an operation (as defined in a web service definition) within a collaboration. We introduce two limitations to the way the web service and the operation are defined: 1) two partners can either communicate via web services or ebXML transactions but not both (within the same multiparty collaboration definition) and an operation pointed out by the operation activity can only be a request-response or a notification. 

The OperationActivity element definition could be something like this:



<xsd:element name="OperationActivity">


<xsd:complexType>



<xsd:complexContent>




<xsd:extension base="BusinessActivity">





<xsd:attribute name="webServiceDefinition" type="xsd:string" use="required"/>





<xsd:attribute name="operation" type="xsd:string" use="required"/>




</xsd:extension>



</xsd:complexContent>


</xsd:complexType>

</xsd:element>
And the corresponding OperationActivity declaration in the multiparty definition could be:


<MultiPartyCollaboration name="ProcessOrder" initiatingRoleID="R1" timeToPerform="P5D">


<Role name="Buyer" nameID="R1"/>


<Role name="Distributor" nameID="R2"/>


<Role name="Supplier" nameID="R3"/>


<Role name="myCredit.com" nameID="R4"/>


…



<OperationActivity 
name="creditCheck" nameID="OA1"







fromRole="Distributor" toRole="myCredit.com"








webServiceDefinition="http://www.myCredit.com/getCreditCheck.wsdl" 







operation="GetCreditCheck"/>
We use the operation definition instead of the port, the port could be selected at the level of the CPP/CPA.
We can use the ebXML BPSS control flow without modification. In particular, just like business transactions, operations feature exceptions which can lead to transition on failure or success.
Web services choreography
A multiparty collaboration featuring OperationActivity only specifies a web service choreography.

Web Service choreography in the context of an executable business process or a collaboration has proven difficult to come to a conclusion. There are now 4 specifications which deal one way or another with this issue, maybe more are be written as we speak. 

One of the difficulties is that web services are defined from a particular point of view and enable a particular component or business partner to expose functionality. So by definition, web services choreography specification must by definition include two web service specification, which some how have to mirror each other, each of this web service definition has “dynamic” constrains (as expressed by WSCI for instance), and finally you need to specify a “global model” which links the corresponding operations of the web services with its own choreography. This is a lot of specifications ! This is exactly what WSCI does for instance, they assume that one can independently of each other describe interfaces (and their dynamic behavior) and then connect them up. This is a very risky proposition if this design is done in a completely independent and distributed way. What would be the likelihood of finding a possible collaboration?
By contrast, ebXML define reusable message exchange definitions (Business Transactions) between two abstract roles. These message exchanges can be composed in a collaborative activity (either as binary or multiparty collaboration). These collaboration definitions do not adopt a particular point of view, as a global model, they simply express the flow of messages between two or more roles. From such a definition, the corresponding web service definition of each party could be calculated automatically. 
In order to use the ebXML BPSS concept, the web service definition language need to distinguish between an abstract operation definition without specific roles and operation usage within a collaboration between two specific roles.

Conclusion

We have shown that the semantics developed by the ebXML BPSS team to model binary collaboration can be used to model multi-party collaboration as well. We have showed how web services operation invocation may be choreographed with ebXML business transactions with minor modification of the specification. To that effect, we have introduced the notion of OperationActivity which allow us to define multiparty collaborations which associate ebXML business transactions and web service operations. In a future paper we will discuss how the same approach can be used to model enterprise and executable business processes as well as a mere collaboration between any number of parties and components.




































