Computed Inputs, Outputs, Preconditions and Effects.

Atomic, Simple and Composite processes all have inputs, outputs, preconditions and effects (henceforth referred to as IOPE’s) as properties.  In the case of an atomic process, the role of these properties is obvious.  Every input to the service is designated as an input property of the atomic process, every (conditional output), is designated as a (conditional) output property, and so on.

In the case of Composite and Simple processes, the role of the IOPE properties is not so clear.  To illustrate, we consider three overly simplistic atomic processes related, once again, to book buying:  OrderBook, CancelBookOrder and DoFinancialProcessing.  Now imagine the Composite process SillyBookOrder that is the sequence 
OrderBook; if over $50 CancelBookOrder; DoFinancialProcessing. 
What are the IOPE’s of this composite process?  The IOPE’s of the individual atomic processes are clear, and we can list them.  We could simply define the IOPE’s of a composite process as all the possible IOPE’s, or we could define them as the IOPE’s of some distinguished nominal evolution of the service, but in many cases, there is no unique nominal evolution of the service.  In either case, these IOPE’s do not accurately reflect the IOPE’s of the composite process.
For these reasons, it is useful to talk about the “black box” IOPE’s of SillyBookOrder.  For example, we might want to say that the output of SillyBookOrder is an order confirmation number, and if the book is over $50, an order cancellation number is also output.  Similarly, an effect of SillyBookOrder is to debit your credit card by the price of the book if the book is over $50.
We can generate these black-box, or so-called, computed IOPE’s by walking through every possible trajectory of a composite service and encoding the IOPE’s conditioned on that trajectory.  The notion of computed IOPE’s is encoded in the Process.daml ontology, but we do not illustrate it in the DAML-S 0.7 examples, for the very reason that it is our intention that computed IOPE’s be computed automatically by a DAML-S editing tool.  It is too arduous and error-prone, for a user to do this manual.  Indeed, the notion of computing IOPE’s can be automated, and an algorithm has been developed as proposed in [MciFad02].  

Computed IOPE’s have a variety of benefits, they allow a user to query a service to ask questions like, “Will I need to have an account number to order a book?.”  “If I cancel the book order, will my credit card still be debited?”,etc.  Certainly it’s the case that these queries can be answered by a simple manipulation of the Composite Process model, but we argue there is utility in computing these IOPE’s once and making them part of the markup.  They may additionally be used to populate the profile and are useful in automated selection and composition of services.  
