The following diagram shows a flow of transactions in shipping order fulfillment collaboration. There are five transactions involved in the collaboration, and the meaning of each transaction is as follows. 

· Place Shipping Order: e-Marketplace places a shipping order to home delivery service provider

· Cancel Shipping Order: e-Marketplace cancels the shipping order if the shipping order is no longer required.

· Notify of Registration Advice: Home delivery service provider notifies e-Marketplace that the product has been picked up and registered to their system.

· Notify of Delivery Status: Home delivery service provider notifies e-Marketplace current status of delivery when there are notable location changes made to the product being delivered. 

· Notify of Delivery Completion: Home delivery service provider notifies e-Marketplace that the shipping order has been accomplished.

The collaboration starts from e-marketplace placing a shipping order to home delivery service provider, and there are two possible paths after Place Shipping Order transaction, which are,

1. Place Shipping Order -> Cancel Shipping Order -> End.

2. Place Shipping Order -> Notify of Delivery Status-> Notify of Delivery Completion-> End. 

We have used OR fork and Join with waitForAll=false to express such options in BPS. By using OR fork and Join with waitForAll=false combination, we can proceed to the normal flow of transactions (#2 above) Notify of Registration Advice, Notify of Delivery Status, and Notify of Delivery Completion but if something comes up and e-marketplace has to cancel the shipping order, the Cancel Shipping Order transaction executes and transition occurs to Join node, and the collaboration terminates. 

If you look at the Notify of Delivery Status transaction, the delivery status has to be notified to e-marketplace, whenever there are notable location changes made to the product being shipped. For example, a parcel may be firstly delivered to the biggest warehouse in a city then distributed to smaller warehouse which is located closer to the parcel’s destination. The home delivery service provider should notify e-marketplace when the parcel has arrived at the biggest warehouse as well as when the parcel has arrived at the smaller warehouse. In that case, the Notify of Delivery Status should be repeated whenever it should be processed, and the necessity of looping in a BPS arises. 
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Here is return process choreography to be considered. There are five transactions in this collaboration. They are

· Place Return Shipping Order: e-Marketplace requests home delivery service provider to pick up and deliver the goods that needs to be returned back to the e-marketplace. 

· Confirm Returning Product Content: A personnel of the home delivery service provider goes to the pick up destination and compares actual returning product content with returning product list from the Return Shipping Order. 

· Notify of Shipment Receipt: E-Marketplace sends a receipt to home delivery service provider after receiving and investigating the goods.

· Request Return Product: If the product content and list are not the same, home delivery service provider requests e-marketplace to confirm if they may pick up the mismatching product types. 

· Cancel Return Shipping Order: The return shipping order placed previously needs to be canceled since the product content to be returned is different from the previous return shipping order. 

The choreography of the transactions can be classified into three main paths, which are

1. Place Return Shipping Order->Confirm Returning Product Content->Notify of Shipment Receipt->End

2. Place Return Shipping Order->Confirm Returning Product Content->Request Return Product->Cancel Return Shipping Order->End

3. Place Return Shipping Order->Confirm Returning Product Content->Request Return Product->Notify of Shipment Receipt->End

#1 here happens if there is no problem with the actual returning shipment product content and the list of products to be picked up. 

#2 and 3 happens when the actual returning shipment product content is different from the list of home delivery service provider personnel has. In that case, the personnel ask e-marketplace if the products different from the list can be picked up or not. If the request is accepted, previously placed return shipping order is canceled, and new instance of return process BPS is started with the correct list of products to be returned. (We might want this as a looping process but since looping is not supported by BPSS at the moment, new instance of BPS is created.) If the request is rejected (i.e. the products different from the return list is not allowed to be returned), previously allowed products to be returned are picked up and returned back to the e-marketplace, and Shipment Receipt is sent to home delivery service provider for the returned products. For the case of transition after “Request Return Product” transaction, Decision would be included to describe such conditions. 
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We have tested above model with our BSI Engine.  Below is the screen shot of our BSI Monitoring application.  We have used condition expression to determine the outgoing transition from Join node.  Figure 1 is the case of normal execution (no cancel order).  Figure 2 is the case of Cancel order takes in action. 
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Figure 1
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Figure 2

   <Success fromBusinessState="End Shipping Order Fulfillment" fromBusinessStateIDRef="Join1">
  <ConditionExpression expressionLanguage="XPath 1.0" expression="//DocumentState[@status='Delivery Complete']" /> 

  </Success>
<Failure fromBusinessState="End Shipping Order Fulfillment" fromBusinessStateIDRef="Join1">
  <ConditionExpression expressionLanguage="XPath 1.0" expression="//DocumentState[@status='Shipping Order Cancelled']" /> 

  </Failure>
However we have had difficulty in implementing condition expressions in the case of AND JOIN (wait for all = true) as we can not include the name of document or document envelope in the condition expression.  The spec says, “The expression can refer to the name or content of the most recent DocumentEnvelope or content of documents within it”, however in the case of AND JOIN (wait for all = true) we have multiple documents after transition reaches the JOIN node.  And as the order of incoming transition to the JOIN NODE is unknown, we had no choice but to search thru all the documents received at the JOIN Node.
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