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1. Description:

1. The specification should support common patterns for assigning people. In the current specification, people assignments are singular in notion. The assignment to potential owners of a task can either be done through logical people groups, literals or an expression.

However there is no mechanism to specify that a group of people might work on a task in parallel or in a well-defined sequence or in any combination of them, the so-called 'task routing pattern'.

In the current model, task routing patterns have to be modeled in the business process itself. However that makes it hard to manage the task in its entire context.

2. The specification should support a standard set of 'task routing policies' that would allow the task modeler to apply certain policies on task routing. The policies include early routing completion, skipping modeled routing patterns and error assignment

For example, assume that a task is assigned to a group of people to work on the task in parallel. One might want to complete all routing as soon as a certain condition on the task payload evaluates to true.

2. Related Issues:

· Issue - Support for single routing pattern

· Issue - Support for sequential routing pattern

· Issue - Support for parallel routing pattern

· Issue - Support for early completion

· Issue - Support for skip condition

· Issue - Support for error assignee

3. Proposal:

Provide a mechanism for people assignments to support common task routing patterns for Single, Sequence, Parallel and any combination of them. This is to enable collaborative work on tasks in a well-defined order.

Define a set of standard task routing policies that would allow the task modeler to set the state of a task according to policies evaluated at runtime.

The proposal is to introduce a new concept called routingSlip to capture complex routing in a task. htd:task/htd:peopleAssignments will have either htd:potentialOwners or htd:routingSlip. A task with htd:routingSlip will be a complex task.

Routing slip will contain one of the 3 elements in it with option to be extended by vendor specific patterns:

1. single

2. sequential

3. parallel

3.1. Single Pattern

Provide a mechanism to assign the task singularly to users/groups by introducing a single routing pattern. If there are multiple potential owners than one can claim the task and become the actual owner. After the actual user completes the task, the single pattern completes. If the routing slip contains only a single pattern, then this task converges to a task that has potential owners specified instead of a routing slip.

3.2. Sequential Pattern

Provide a mechanism to assign the task sequentially to 

· list

· single, sequential or parallel pattern

The list can contain either a (a list can also be extended by vendor specific lists)

· List of users or groups specified using a tFrom

· Management chain list

In the list of users/groups case, the users/groups to approve the task are specified in the <htd:from> element. After each task owner completes the task, the task will be assigned to next user(s)/group(s) in the list. The order of the htd:from children will be preserved and used in the ordering of the user/groups evaluated from the list of htd:from elements.

Management chain indicates a sequence of task assignment that is a result of computing the management chain in the associated user directory.  The management chain contains the optional first task assignment. This task assignment could result in one or more potential owners. If there are multiple potential owners, one user from the list of potential owners can claim the task and become the actual owner. When the actual owner completes the task, the actual owner is used as the base user to compute the management chain. If the first task assignment is not present, the user who previously completed the task will be used to compute the management chain. When the first task assignment is specified in the management chain, optionally the actual owner could also be specified to indicate who should be the default actual owner in case there is more than one user in the potential owners list. The management chain list is controlled by the 2 parameters:

1. Levels: The number of levels in the management chain to actually assign the task to. The count of level starts from the first assignment resulting from the evaluation of the management chain. This is an optional configuration. 

2. Highest Title of Approver: The title of the last (highest) user in the management chain. This is an optional configuration.

Sequential pattern can also wrap other patterns like single or parallel in it.

Each assignment in the sequential is implemented using sub tasks. Each sub task’s life cycle will be the same as in section 4.7 in WS-HumanTask specification. 

3.3. Parallel Pattern

Provide a mechanism to assign the task in parallel to users/groups by introducing a parallel routing pattern. In the parallel, all of the parallel users will work on the task in parallel. Completion criteria should also be specified to determine the completion of the parallel tasks and final outcome of the task.

The potential owners in parallel pattern are specified by a htd:list or htd:branch. The htd:list is as described in the sequential pattern. htd:branch allows modeling complex routing inside any of the parallel branches.

3.4. Complex Tasks

Complex tasks are tasks that have sub tasks associated with it. Complex tasks don’t have potential owners in it directly. A complex task will be in ‘Created’ state when there are sub tasks pending. When there are no more pending sub tasks, the parent task will be complete. When a sub task faults, the parent task is moved to ‘Errored’ state and the WS-HT fault is raised.  When a complex task is terminated, all the corresponding sub tasks will be terminated.

3.5. Sub Tasks

Each assignment in single, sequential and parallel patterns is implemented using sub tasks. Sub tasks are clones of the parent complex task. Each sub task’s life cycle will be the same as in section 4.7 in WS-HumanTask specification. The interface for the sub task will be the same as that of the parent task. 

The attachments and comments on parent task will be visible to the sub tasks. In the case of sequential pattern, attachments, comments and changes to the output are made available to the parent task. In the case of parallel, attachments, comments and output messages are made available to the parent task if the parent task is in collaboration.  If the parallel pattern is not tagged as collaboration, then comments, attachments and output message are local to that particular parallel branch. The outcome of a parent task implementing the sequential pattern is that of the last sub task. The outcome of a parent task implementing the parallel pattern is computed using the completion criteria. 

4. Samples

Sample 1: Single Pattern

  <htd:tasks>

    <htd:task name="ApproveClaim">

      ……………

      <htd:peopleAssignments>

        <htd:routingSlip>

          <htd:single>

            <htd:from>

              <htd:literal>

                <htd:organizationalEntity>

                  <htd:users>

                    <htd:user>achrist</htd:user>

                  </htd:users>

                </htd:organizationalEntity>

              </htd:literal>

            </htd:from>

          </htd:single>
        </htd:routingSlip>
      </htd:peopleAssignments>

      ………………..

    </htd:task>

  </htd:tasks>

Sample 2: Sequential Pattern with htd:from list

  <htd:tasks>

    <htd:task name="ApproveClaim">

      ……………

      <htd:peopleAssignments>

        <htd:routingSlip>

          <htd:sequential>

            <htd:list>               

              <htd:from>               

                htd:getInput("ClaimApprovalRequest")/agents

              </htd:from>

            </htd:list> 

          </htd:sequential>

        </htd:routingSlip>

      </htd:peopleAssignments>

      ………………..

    </htd:task>

  </htd:tasks>

Sample 3: Sequential Pattern with managementChain list

  <htd:tasks>

    <htd:task name="ApproveClaim">

      ……………

      <htd:peopleAssignments>

        <htd:routingSlip>

          <htd:sequential>

            <htd:list>               

              <htd:managementChain>

                <htd:from>

                  <htd:literal>

                    <htd:organizationalEntity>

                      <htd:users>

                        <htd:user>achrist</htd:user>

                      </htd:users>

                    </htd:organizationalEntity>

                  </htd:literal>

                </htd:from>

                <htd:levels>number(3)</htd:levels>

                <htd:title>string('Vice         President')</htd:title>

              </htd:managementChain

            </htd:list> 

          </htd:sequential>
        </htd:routingSlip>

      </htd:peopleAssignments>

      ………………..

    </htd:task>

Sample 4: Sequential Pattern with 2 single in it

  <htd:tasks>

    <htd:task name="ApproveClaim">

      ……………

      <htd:peopleAssignments>

        <htd:routingSlip>

          <htd:sequential>

            <htd:single>

              <htd:from>

                <htd:literal>

                  <htd:organizationalEntity>

                    <htd:users>

                      <htd:user>achrist</htd:user>

                    </htd:users>

                  </htd:organizationalEntity>

                </htd:literal>

              </htd:from>

            </htd:single>

            <htd:single>

              <htd:from>               

                htd:getInput("ClaimApprovalRequest")/agents

              </htd:from>

            </htd:single>
          </htd:sequential>
        </htd:routingSlip>

      </htd:peopleAssignments>

      ………………..

    </htd:task>

  </htd:tasks>

Sample 5: Parallel Pattern with htd:list in it

  <htd:tasks>

    <htd:task name="ApproveClaim">

      ……………

      <htd:peopleAssignments>

        <htd:routingSlip>

          <htd:parallel>

            <htd:vote>

              <htd:defaultOutcome>

                  string('APPROVE')</htd:defaultOutcome>

              <htd:percentageOfOutcome>

                  number(50)</htd:percentageOfOutcome>

            </htd:vote>

            <htd:list>

              <htd:from>

                   htd:getInput("ClaimApprovalRequest")/ags

              </htd:from>

            </htd:list>

          </htd:parallel>
        </htd:routingSlip>

      </htd:peopleAssignments>

      ………………..

    </htd:task>

  </htd:tasks>

Sample 6: Parallel Pattern with htd:branch in it

  <htd:tasks>

    <htd:task name="ApproveClaim">

      ……………

      <htd:peopleAssignments>

        <htd:routingSlip>

          <htd:parallel>

            <htd:vote>

              <htd:defaultOutcome>

                  string('APPROVE')</htd:defaultOutcome>

              <htd:percentageOfOutcome>

                  number(50)</htd:percentageOfOutcome>

            </htd:vote>

            <htd:branch>

              <htd:sequential>

                <htd:list>               

                  <htd:from>                         

                   htd:getInput("ClaimApprovalRequest")/ags

                  </htd:from>

                </htd:list> 

              </htd:sequential>

            </htd:branch>

            <htd:branch>

              <htd:sequential>

                <htd:list>               

                  <htd:from>

                    <htd:literal>

                      <htd:organizationalEntity>

                        <htd:users>

                          <htd:user>achrist</htd:user>

                          <htd:user>bpalmer</htd:user>

                        </htd:users>

                      </htd:organizationalEntity>

                    </htd:literal>

                  </htd:from>

                </htd:list> 

              </htd:sequential>

            </htd:branch>

          </htd:parallel>

        </htd:routingSlip>

      </htd:peopleAssignments>

      ………………..

    </htd:task>

  </htd:tasks>

5. Schema

  <xsd:element name="routingPattern" type="tRoutingPattern" 

           abstract="true"/>

  <xsd:complexType name="tRoutingPattern">

    <xsd:complexContent>

      <xsd:extension base="tExtensibleElement">

        <xsd:attribute name="name" type="xsd:string" 

                       use="optional"/>

      </xsd:extension>

    </xsd:complexContent>

  </xsd:complexType>

  <xsd:element name="single" type="tSingle" 

           substitutionGroup="routingPattern"/>

  <xsd:element name="sequential" type="tSequential" 

           substitutionGroup="routingPattern"/>

  <xsd:element name="parallel" type="tParallel" 

           substitutionGroup="routingPattern"/>

  <xsd:complexType name="tRoutingSlip">

    <xsd:complexContent>

      <xsd:extension base="tExtensibleElements">

        <xsd:sequence>

          <xsd:element ref="routingPattern" minOccurs="1"

                       maxOccurs="1" />

        </xsd:sequence>

      </xsd:extension>

    </xsd:complexContent>

  </xsd:complexType>

  <xsd:element name="routingSlip" type="tRoutingSlip" />

  <xsd:complexType name="tSingle">

    <xsd:complexContent>

      <xsd:extension base="tRoutingPattern">

        <xsd:sequence>

            <xsd:element name="from" type="tFrom" 

                         minOccurs="0" 

                         maxOccurs="unbounded"/>

        </xsd:sequence>

      </xsd:extension>

    </xsd:complexContent>

  </xsd:complexType>

  <xsd:complexType name="tSequential">

    <xsd:complexContent>

      <xsd:extension base="tRoutingPattern">

        <xsd:choice>

            <xsd:element ref="list"/>

            <xsd:element ref="routingPattern"               

                         minOccurs="1" 

                         maxOccurs="unbounded" />

        </xsd:choice>

      </xsd:extension>

    </xsd:complexContent>

  </xsd:complexType>

  <xsd:element name="list" type="tList" 

           abstract="true"/>

  <xsd:complexType name="tList">

    <xsd:complexContent>

      <xsd:extension base="tExtensibleElement">

      </xsd:extension>

    </xsd:complexContent>

  </xsd:complexType>

  <xsd:element name="from" type="tFrom" 

           substitutionGroup="list"/>

  <xsd:element name="managementChain" type="tManagementChain" 

           substitutionGroup="list"/>

  <xsd:complexType name="tManagementChain">

    <xsd:complexContent>

      <xsd:extension base="tList">

        <xsd:sequence>

          <xsd:element name="from" type="tFrom" 

                       minOccurs="0"

                       maxOccurs="unbounded"/>

          <xsd:element name="levels" type="xsd:string" 

                       minOccurs="1"/>

          <xsd:element name="title" type="xsd:string" 

                       minOccurs="0"/>

        </xsd:sequence>

      </xsd:extension>

    </xsd:complexContent>

  </xsd:complexType>

  <xsd:complexType name="tParallel">

    <xsd:complexContent>

      <xsd:extension base="tRoutingPattern">

        <xsd:sequence>

          <xsd:choice minOccurs="1" maxOccurs="1">

            <xsd:element name="firstResponder"               

                         type="tFirstResponder"/>

            <xsd:element name="allResponders"                

                    type="tParallelCompletionCriteria"/>

            <xsd:element name="vote"                 

                    type="tParallelCompletionCriteria"/>

          </xsd:choice>

          <xsd:choice>

            <xsd:element ref="list"/>

            <xsd:element name="branch" type="tRoutingSlip"

                         minOccurs="0" 

                         maxOccurs="unbounded"/>

          </xsd:choice>

        </xsd:sequence>

        <xsd:attribute name="collaboration" 

                       type="xsd:boolean" use="optional"/>

        <xsd:attribute name="skipCondition" 

                       type="xsd:string" use="optional"/>

      </xsd:extension>

    </xsd:complexContent>

  </xsd:complexType>

  <xsd:complexType name="tParallelCompletionCriteria">

    <xsd:complexContent>

      <xsd:extension base="tExtensibleElements">

        <xsd:sequence>

          <xsd:element name="defaultOutcome" 

                       type="xsd:string" 

                       minOccurs="1" maxOccurs="1"/>

          <xsd:element name="percentageOfOutcome" 

                       type="xsd:string"

                       minOccurs="1" maxOccurs="1"/>

        </xsd:sequence>

      </xsd:extension>

    </xsd:complexContent>

  </xsd:complexType>

  <xsd:complexType name="tFirstResponder">

    <xsd:complexContent>

      <xsd:extension base="tExtensibleElements">

        <xsd:sequence></xsd:sequence>

      </xsd:extension>

    </xsd:complexContent>

  </xsd:complexType>

