BP-45 Proposal
Tasks should record the history of actions against them and the task API should have a way to access that history.

The WS-HT implementations should support logging of task lifecycle state change and data change events. A state or data change event should (at minimum) record the following attributes:

Task Event
· event id

· event time

· task id

· user (principal) name (when using WSHT API)

· event type (e.g. claim task).

· event data (e.g. data used in setOutput) and fault name (event was setFault)

· startOwner - the actual owner before the event.

· endOwner - the actual owner after the event.

· task status at the end of the event

For example, if the User1 delegated a task to User2, then the user and startOwner would be User1, endOwner would be User2. The event data would be the <htdt:organizationalEntity/> element used in the WSHT delegate operation.

The system dependent attribute 'event id' should be unique on a per task basis.

Task Event Types and Data
Some task events (e.g. setOutput) may have data associated with event and others may not (e.g. claim). The following tables lists the event types and the data.

	Actions/Operations resulting in task events

	Event Type
	Owner Change
	State Change
	Data Value

	created
	maybe
	yes
	

	claim
	yes
	yes
	

	start
	maybe
	yes
	

	stop
	
	yes
	

	release
	yes
	yes
	

	suspend
	
	yes
	

	suspendUntil
	
	yes
	<htdt:pointOfTime>2020-12-12T12:12:12Z</htdt:pointOfTime>

or
<htdt:timePeriod>PT1H</htdt:timePeriod>

	resume
	
	yes
	

	complete
	
	yes
	<htdt:taskData>

   <ns:someData xmlns:ns="urn:foo"/>

</htdt:taskData>

	remove
	
	
	

	fail
	
	yes
	<htdt:fail>

   <htdt:identifier>urn:b4p:1</htdt:identifier>

   <htdt:faultName>fault1</htdt:faultName>

   <htdt:faultData>

      <someFaultData xmlns="urn:foo"/>

   </htdt:faultData>

</htdt:fail>

	setPriority
	
	no
	<htdt:priority>500000</htdt:priority>

	addAttachment
	
	no
	<htdt:addAttachment>

   <htdt:identifier>urn:b4p:1</htdt:identifier>

   <htdt:name>myAttachment</htdt:name>

   <htdt:accessType>MIME</htdt:accessType>

   <htdt:contentType>text/plain</htdt:contentType>

   <htdt:attachment/>

</htdt:addAttachment>

	deleteAttachments
	
	no
	<htdt:attachmentName>myAttachment</htdt:attachmentName>

	addComment
	
	no
	<htdt:text>text for comment 2</htdt:text>

	skip
	
	yes
	

	forward
	maybe
	maybe
	<htdt:organizationalEntity>

   <htd:users>

      <htd:user>user5</htd:user>

      <htd:user>user6</htd:user>

   </htd:users>

</htdt:organizationalEntity>

	delegate
	yes
	maybe
	<htdt:organizationalEntity>

   <htd:users>

      <htd:user>user5</htd:user>

   </htd:users>

</htdt:organizationalEntity>

	setOutput
	
	no
	<htdt:setOutput>

   <htdt:identifier>urn:b4p:1</htdt:identifier>

   <htdt:part>outputPart1</htdt:part>

   <htdt:taskData>

      <ns:someData xmlns:ns="urn:foo" />

   </htdt:taskData>

</htdt:setOutput>

	deleteOutput
	
	no
	

	setFault
	
	no
	<htdt:setFault>

   <htdt:identifier>urn:b4p:1</htdt:identifier>

   <htdt:faultName>fault1</htdt:faultName>

   <htdt:faultData><someFault xmlns="urn:fault"/></htdt:faultData>

</htdt:setFault>

	deleteFault
	
	no
	

	activate
	maybe
	yes
	

	nominate
	maybe
	maybe
	<htdt:organizationalEntity>

   <htd:users>

      <htd:user>user1</htd:user>

      <htd:user>user2</htd:user>

   </htd:users>

</htdt:organizationalEntity>

	setGenericHumanRole
	
	no
	<htdt:setGenericHumanRole>

   <htdt:identifier>urn:b4p:1</htdt:identifier>

   <htdt:genericHumanRole>businessAdministrators</htdt:genericHumanRole>

   <htdt:organizationalEntity>

      <htd:users>

         <htd:user>user7</htd:user>

         <htd:user>user8</htd:user>

      </htd:users>

   </htdt:organizationalEntity>

</htdt:setGenericHumanRole>

	expire
	
	yes
	

	escalated
	
	no
	

	cancel
	
	no
	


WSDL Operation
We propose that we add  a WSDL operation named 'getTaskHistory' to the existing WSHT 'taskOperations' port type. This operation should allow a client to query the system and retrieve a list of task events to show its history. Specifically, the operation should

· Return list of task events with optional data

· Return list of task events without optional event data

· Return a subset of the events based on a range (for paging)

· Return filtered list of events.

The option of whether or not to include event data is useful since in some cases the event data content (e.g. setOutput) may be large. In a typical case, an API client should be able to query the system to get a "light weight" response of events (e.g. with out event data) and then when necessary, make an additional API call to get a specific event details with data. The latter can be accomplished by specifying the event id when invoking the getTaskHistory operation.

 getTaskHistory(taskId, filter) -> Returns list of task event 

WSDL and Schemas
wsdl
<?xml version="1.0" encoding="UTF-8"?>

<wsdl:definitions

   xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"

   xmlns="http://www.example.org/WS-HT/api/wsdl"

   xmlns:htd="http://www.example.org/WS-HT"

   xmlns:htda="http://www.example.org/WS-HT/api"

   xmlns:htdt="http://www.example.org/WS-HT/api/xsd"

   xmlns:xsd="http://www.w3.org/2001/XMLSchema"

   targetNamespace="http://www.example.org/WS-HT/api/wsdl">

   <wsdl:types>

      <xsd:schema>

         <xsd:import namespace="http://www.example.org/WS-HT/api/xsd"

            schemaLocation="bp-45-taskhistory-wsdl.xsd" />

      </xsd:schema>

   </wsdl:types>

   <!-- Declaration of messages -->

   <wsdl:message name="getTaskHistory">

      <wsdl:part name="getTaskHistory" element="htdt:getTaskHistory" />

   </wsdl:message>

   <wsdl:message name="getTaskHistoryResponse">

      <wsdl:part name="getTaskHistoryResponse" element="htdt:getTaskHistoryResponse" />

   </wsdl:message>

   <!-- Port type definition -->

   <wsdl:portType name="taskOperations">

      <wsdl:operation name="getTaskHistory">

         <wsdl:input  message="getTaskHistory" />

         <wsdl:output message="getTaskHistoryResponse" />

         <wsdl:fault  name="illegalArgumentFault" message="illegalArgumentFault" />

         <wsdl:fault  name="illegalAccessFault"   message="illegalAccessFault" />

      </wsdl:operation>

   </wsdl:portType>

</wsdl:definitions>

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

<xsd:schema

   xmlns="http://www.example.org/WS-HT/api/xsd"

   xmlns:xsd="http://www.w3.org/2001/XMLSchema"

   xmlns:api:="http://www.example.org/WS-HT/api"

   targetNamespace="http://www.example.org/WS-HT/api/xsd"

   elementFormDefault="qualified"

   blockDefault="#all">

   <!-- other namespaces -->

   <xsd:import namespace="http://www.w3.org/XML/1998/namespace"

      schemaLocation="http://www.w3.org/2001/xml.xsd" />

   <xsd:import namespace="http://www.example.org/WS-HT"

      schemaLocation="ws-humantask.xsd" />

   <!--  Defines the human task event types -->

   <xsd:simpleType name="tTaskEventType">

      <xsd:restriction  base="xsd:string">

         <xsd:enumeration value="create" />

         <xsd:enumeration value="claim" />

         <xsd:enumeration value="start" />

         <xsd:enumeration value="stop" />

         <xsd:enumeration value="release" />

         <xsd:enumeration value="suspend" />

         <xsd:enumeration value="suspendUntil" />

         <xsd:enumeration value="resume" />

         <xsd:enumeration value="complete" />

         <xsd:enumeration value="remove" />

         <xsd:enumeration value="fail" />

         <xsd:enumeration value="setPriority" />

         <xsd:enumeration value="addAttachment" />

         <xsd:enumeration value="deleteAttachments" />

         <xsd:enumeration value="addComment" />

         <xsd:enumeration value="skip" />

         <xsd:enumeration value="forward" />

         <xsd:enumeration value="delegate" />

         <xsd:enumeration value="setOutput" />

         <xsd:enumeration value="deleteOutput" />

         <xsd:enumeration value="setFault" />

         <xsd:enumeration value="deleteFault" />

         <xsd:enumeration value="activate" />

         <xsd:enumeration value="nominate" />

         <xsd:enumeration value="setGenericHumanRole" />

         <xsd:enumeration value="expire" />

         <xsd:enumeration value="escalated" />

      </xsd:restriction>

   </xsd:simpleType>

   <xsd:element name="taskEvent">

      <xsd:complexType>

         <xsd:annotation>

            <xsd:documentation>

               A detailed event that represnts a change in the task's state. 

            </xsd:documentation>

         </xsd:annotation>

         <xsd:sequence>

            <!--  event id - unique per task -->

            <xsd:element name="id" type="xsd:integer" />

            <!--  event  date time -->

            <xsd:element name="eventTime" type="xsd:dateTime" />

            <!--  task ID -->

            <xsd:element name="identifier" type="xsd:anyURI" />

            <xsd:element name="principal" type="xsd:string" minOccurs="0" nillable="true" />

            <!--  Event type. Note - using a restricted type limits extensibily to add custom event types. -->

            <xsd:element name="eventType" type="tns:tTaskEventType" />

            <!--  actual owner of the task before the event -->

            <xsd:element name="startOwner" type="xsd:string" minOccurs="0" nillable="true" />

            <!--  actual owner of the task after the event -->

            <xsd:element name="endOwner" type="xsd:string" minOccurs="0" nillable="true" />

            <!--  WSHT task status -->

            <xsd:element name="status" type="api:tStatus" />

            <!-- boolean to indicate this event has optional data -->

            <xsd:element name="hasData" type="xsd:boolean" minOccurs="0" />

            <xsd:element name="eventData" type="xsd:anyType" minOccurs="0" nillable="true" />

            <xsd:element name="faultName" type="xsd:string" minOccurs="0" nillable="true" />

            <!-- extensibility -->

            <xsd:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded" />

         </xsd:sequence>

      </xsd:complexType>

   </xsd:element>

   <!--  Filter allow list event by eventId or other params such as status and event type -->

   <xsd:complexType name="tTaskHistoryFilter">

      <xsd:choice>

         <xsd:element name="eventId" type="xsd:integer" />

         <!--  Filter to allow narrow down query by status, principal, event Type. -->

         <xsd:sequence>

            <xsd:element name="status" type="api:tStatus" minOccurs="0" maxOccurs="unbounded" />

            <xsd:element name="eventType" type="tns:tTaskEventType" minOccurs="0" maxOccurs="unbounded" />

            <xsd:element name="principal" type="xsd:string" minOccurs="0" />

            <xsd:element name="afterEventTime" type="xsd:dateTime" minOccurs="0" />

            <xsd:element name="beforeEventTime" type="xsd:dateTime" minOccurs="0" />

         </xsd:sequence>

      </xsd:choice>

   </xsd:complexType>

   <!--  get task history list -->

   <xsd:element name="getTaskHistory">

      <xsd:complexType>

         <xsd:sequence>

            <!--  task id -->

            <xsd:element name="identifier" type="xsd:anyURI" />

            <xsd:element name="filter" type="tns:tTaskHistoryFilterOptions" minOccurs="0" />

            <!--  0 based start position index, useful for paging  -->

            <xsd:element name="startIndex" type="xsd:integer" minOccurs="0" />

            <!--  maximum number of events to return  -->

            <xsd:element name="maxTasks" type="xsd:integer" minOccurs="0" />

         </xsd:sequence>

         <!--  if true, then returned events must also include available event data -->

         <xsd:attribute name="includeData" type="xsd:boolean" />

      </xsd:complexType>

   </xsd:element>

   <xsd:element name="getTaskHistoryResponse">

      <xsd:complexType>

         <xsd:sequence>

            <xsd:element ref="tns:taskEvent" minOccurs="0" maxOccurs="unbounded" />

         </xsd:sequence>

      </xsd:complexType>

   </xsd:element>

</xsd:schema>

