4.7 Completion Behavior

The completion behavior of a routing pattern or composite task can be influenced by a specification of completion conditions for sub tasks and the result construction for the parent task. For this purpose, the routing pattern or composite contains a htd:completionBehavior element.

Multiple completion conditions can be specified as nested htd:completion elements. They are evaluated in lexical order. When one of the specified completion conditions is met then all remaining running sub tasks MUST be skipped (i.e., set to the "Obsolete" state) and the associated result construction MUST be applied. 

At most one default completion MUST be specified with no completion condition in order to specify the result construction after regular completion of all sub tasks. 

If no result construction is applied, e.g. because no “default” result construction is specified and none of the specified completion conditions is met, then the parent task’s output is not created, i.e., it remains uninitialized. 

Moreover, note that a completion condition can be specified without referencing sub task output data, which allows the parent task to be considered completed even without creating any sub tasks. 

<htd:completionBehavior>?
  <htd:completion name="NCName">*
    <htd:condition ... >

      ...

    </htd:condition>

    <htd:result>?
      ...

    <htd:result>

  </htd:completion>

  <htd:defaultCompletion>?
    <htd:result>

      ...

    <htd:result>

  </htd:defaultCompletion>

</htd:completionBehavior>

When output data from sub tasks is referenced by completion conditions or result constructions, only output data of already finished sub tasks MUST be considered. 

4.7.1 Completion Condition
A completion condition defines when a set of sub tasks associated with the parent task is considered completed. It is specified using a 
Boolean expression, which can refer to input data of the parent task or its sub tasks, output data produced by already finished sub tasks, or other data obtained from WS-HumanTask API calls (e.g. the number of sub tasks), or functions that test that some designated amount of time has passed.
· 
The completion condition MUST be defined using an htd:condition element. 



    <htd:condition expressionLanguage="anyURI"?>

      boolean expression

    </htd:condition>











Within the Boolean expression of a completion condition, aggregation functions can be used to evaluate output data produced by the already finished sub tasks. 

If an error (e.g. division by zero) occurs during the condition evaluation then the condition MUST be considered to have evaluated to “false”. 
The time functions that are available are defined as follows: 
· boolean htd:waitFor(string)
· The parameter is an XPath expression evaluating to a string conforming to the definition of the XML Schema type duration
· The return value is true after the specified duration has elapsed, otherwise false
· boolean htd:waitUntil(string)
· The parameter is an XPath expression evaluating to a string conforming to the definition of the XML Schema type dateTime
· The return value is true after the specified absolute time has passed, otherwise false
4.7.1.1 Evaluating the Completion Condition

The time functions in the completion condition are be evaluated with respect to the beginning of execution of the composite task on which the completion is defined. To achieve this, the evaluation of the htd:waitFor and htd:waitUntil calls within the condition are treated differently from the rest of the expression. When the containing composite task begins execution, the actual parameter expression for any htd:waitFor and htd:waitUntil calls MUST be evaluated and the completion condition should be rewritten to replace these calls with only htd:waitUntil calls with constant parameters. The durations calculated for any htd:waitFor calls MUST be converted into absolute times and rewritten as htd:waitUntil calls. The result of these replacements is called the preprocessed completion condition.
The preprocessed completion condition MUST be evaluated at the following times:
· Before starting the first subtask (it may be complete before it starts)

· Whenever a subtask completes

· Whenever a duration specified in a htd:waitFor call has elapsed

· Whenever an absolute time specified in a htd:waitUntil call is passed.

Example:

The first completion criterion may be met even without starting sub tasks. When both parts of the second criterion are met, that is, 7 days have expired and more than half of the finished sub tasks have an outcome of “Rejected”, then the parallel routing pattern is considered completed.  

<htd:parallel>

  ...

  <htd:completionBehavior>

    <htd:completion>


      <htd:condition>

        htd:getInput("ClaimApprovalRequest")/amount < 1000

      </htd:condition>


      <htd:result> ... </htd:result>
    </htd:completion>

    <htd:completion>


      <htd:condition>

        (htd:getCountOfSubtasksWithOutcome("Rejected") /

         htd:getCountOfSubtasks() > 0.5)
        and htd:waitFor("P7D")
      </htd:condition>



      <htd:result> ... </htd:result>
    </htd:completion>

  </htd:completionBehavior>

  ...

</htd:parallel>
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