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1 Introduction

The WfMC Process Definition Interchange Language, XPDL, is an accepted standard described in a public document and defined using an XML schema. It has no specific graphical representation. 

BPMN
 is a graphical representation for business processes that can be used (with minor extensions) as a graphical front end for XPDL. BPMN has no publicly defined XML schema.

We are developing an extension to XPDL that supports BPMN: the extended schema preserves the information contained in a BPMN diagram and fits all the BPMN constructs and objects into the WfMC metamodel framework.
This document provides some insight into the mapping between BPMN and XPDL that has been used in the new XPDL schema, which is a separate document.

We hope that further revisions of this document will provide extensive information about the mapping and enable developers to utilize the schema as a basis for preserving BPMN diagrams in XML and going between XPDL and BPMN.
2 Objectives

This document provides an overview of the mapping between XPDL elements and BPMN elements. This should help the reader when reading the schema document. Examination of the schema is best done with a tool that generates graphical representations of the schema.
3 Philosophy
On the conceptual level there are many points of similarity between BPMN and XPDL. We have tried to re-use the XPDL elements where that seemed to make sense. We have added attributes and elements from BPMN both to insure completeness of the representation and in some cases to suggest extensions to XPDL that are desirable. 

On the other hand, BPMN is intended to support a direct mapping to BPEL. BPEL is intended as an execution language, not a design language. Many of the details we have put in the schema are not needed when XPDL is used as a design language, nor are they necessary when BPMN is used as a design tool.

4 The Principal Elements in BPMN
In this section we discuss the principal elements in BPMN and where they fit in the overall XPDL schema.

At the highest level a BPMN Business Process Diagram corresponds to an XPDL Package.
Below that, a BPMN Process corresponds to an XPDL WorkflowProcess
The four basic categories of elements are:

• Flow Objects
These will map to various flavors of XPDL activities.
• Connecting Objects

These will map to various flavors of XPDL transitions.
• Swimlanes
These are entirely new elements for XPDL. Flow Objects have attributes which designate Swimlane membership and position.
• Artifacts

These are entirely new elements for XPDL. Artifacts are referred to by other BPMN elements
Flow objects are the main graphical elements to define the behavior of a Business Process.

There are three Flow Objects:

• Events
A special kind of XPDL activity element.

• Activities
XPDL activities possibly with additions attributes and/or substructure. Note that in BPMN activities are either SubProcesses or Tasks. 
• Gateways

XPDL Route activities possibly with additions attributes and/or substructure.
There are three ways of connecting the Flow Objects to each other or other information. There are three Connecting Objects:

• Sequence Flow

XPDL Transition with attribute FlowType = SequenceFlow
• Message Flow

XPDL Transition with attribute FlowType = MessageFlow
• Association


XPDL Transition with attribute FlowType = Association

There are two ways of grouping the primary modeling elements through “Swimlanes:”

• Pools
New XPDL element with lanes as substructure. Pools are directly under the top XPDL element: Package.

• Lanes

Included under Pool,

Artifacts are used to provide additional information about the Process. There are four

standardized Artifacts, but modelers or modeling tools are free to add as many Artifacts as

required. There may be addition BPMN efforts to standardize a larger set of Artifacts for

general use or for vertical markets. The current set of Artifacts include:

• Data Object

• Group

• Annotation
Artifacts are treated as a special type of XPDL activity, and are referenced by  BPMN Input and Output elements.
4.1 Business Process Diagram

The Business Process Diagram corresponds to an XPDL Package. At the level below Package, there is one new element: Pools, discussed in the sequel. Pools (and their swimlanes) are used in layout and to define participants for the sequence flow elements contained within.
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4.2 Process
The Process corresponds to an XPDL WorkflowProcess. At the level below WorkflowProcess, there are three new elements: Assignments, Properties and Categories; these are discussed in the sequel. Assignments allow properties to be assigned values in the course of execution of a Process. Categories are useful in reporting and analysis of running Processes but do not affect the behavior of the processes.
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4.3 Flow Objects

All flow objects are contained in the XPDL activity and its details. First we show the structure for an activity.

4.3.1 Activity
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At this level, Event is special type of activity, as is Artifact.

In addition, there are a collection of additional BPMN substructures that extend activity.

These include Properties, InputSets, OutputSets, Loop, Assignments and Object. 

Note that in BPMN there a two types of activities: SubProcesses and Tasks.
4.3.1.1 SubProcess

Here we show that part of the Activity structure pertinent to SubProcess which corresponds to the XPDL SubFlow
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4.3.1.2 Task

Here we show that part of the Activity structure pertinent to Task which corresponds to the XPDL Tool.
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4.3.2 Events

Here we show the substructure of Event. Note that for the sake of space we have not expanded EndEvent. 
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4.3.3 Gateways

Gateways correspond to XPDL Route Activities. The XPDL transitions associated with an activity contain the detailed Gate and SequenceFlow information for a Gateway. This is described in the sequel.
Route activities are extended by five new attributes to express the BPMN functionality. (The XPDL transition element also has new substructure to go along with this).
<xsd:element name="Route">


<xsd:complexType>



<xsd:attribute name="GatewayType" use="optional" default="XOR">




<xsd:annotation>





<xsd:documentation>Used when needed for BPMN Gateways.

Gate and sequence information is associated with the Transition Element.</xsd:documentation>




</xsd:annotation>




<xsd:simpleType>





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






<xsd:enumeration value="XOR"/>






<xsd:enumeration value="OR"/>






<xsd:enumeration value="Complex"/>






<xsd:enumeration value="AND"/>





</xsd:restriction>




</xsd:simpleType>



</xsd:attribute>



<xsd:attribute name="XORType" use="optional" default="Data">




<xsd:annotation>





<xsd:documentation>Used only when GatewayType is XOR.</xsd:documentation>





<xsd:documentation>Used when needed for BPMN Gateways</xsd:documentation>




</xsd:annotation>




<xsd:simpleType>





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






<xsd:enumeration value="Data"/>






<xsd:enumeration value="Event"/>





</xsd:restriction>




</xsd:simpleType>



</xsd:attribute>



<xsd:attribute name="MarkerVisible" type="xsd:boolean" use="optional" default="FALSE">




<xsd:annotation>





<xsd:documentation>Applicable only to XOR Gateways</xsd:documentation>




</xsd:annotation>



</xsd:attribute>



<xsd:attribute name="IncomingCondition" type="xsd:string" use="optional">




<xsd:annotation>





<xsd:documentation>Applicable only to complex gateways</xsd:documentation>




</xsd:annotation>



</xsd:attribute>



<xsd:attribute name="OutgoingCondition" type="xsd:string" use="optional">




<xsd:annotation>





<xsd:documentation>Applicable only to Complex Gateways</xsd:documentation>




</xsd:annotation>



</xsd:attribute>


</xsd:complexType>

</xsd:element>
Note that much of the BPMN logic can also be expressed in existing XPDL constructs making use of transition restrictions. This needs to be further developed.

4.4 Connecting Objects

All Connecting Objects and represented as XPDL transitions.
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Note the new attributes for transition required for BPMN:




<xsd:attribute name="Quantity" type="xsd:int" use="optional" default="1">




<xsd:annotation>





<xsd:documentation>Used only in BPMN. Specifies number of tokens on outgoing transition.</xsd:documentation>




</xsd:annotation>



</xsd:attribute>



<xsd:attribute name="FlowType" use="optional" default="SequenceFlow">




<xsd:simpleType>





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






<xsd:enumeration value="SequenceFlow"/>






<xsd:enumeration value="MessageFlow"/>






<xsd:enumeration value="Association"/>





</xsd:restriction>




</xsd:simpleType>



</xsd:attribute>



<xsd:attribute name="AssociationDirection" use="optional" default="None">




<xsd:simpleType>





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






<xsd:enumeration value="None"/>






<xsd:enumeration value="To"/>






<xsd:enumeration value="From"/>






<xsd:enumeration value="Both"/>





</xsd:restriction>




</xsd:simpleType>



</xsd:attribute>
4.5 Pools

Pools are defined directly below the top level (Package).

Refer to the schema for details about attributes.
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4.6 Artifacts
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4.7 Assignments

Assignments are used to change the value of properties during the execution of a Process.

This construct is equally applicable to XPDL DataFields.

<xsd:element name="Assignment">


<xsd:annotation>



<xsd:documentation>BPMN and XPDL</xsd:documentation>


</xsd:annotation>


<xsd:complexType>



<xsd:attribute name="Name" type="xsd:NMTOKEN" use="required">




<xsd:annotation>





<xsd:documentation>In XPDL should be name of a DataField, in BPMN name of a Property</xsd:documentation>




</xsd:annotation>



</xsd:attribute>



<xsd:attribute name="Expression" type="xsd:string" use="required"/>



<xsd:attribute name="AssignTime" use="optional" default="Start">




<xsd:simpleType>





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






<xsd:enumeration value="Start"/>






<xsd:enumeration value="End"/>





</xsd:restriction>




</xsd:simpleType>



</xsd:attribute>


</xsd:complexType>

</xsd:element>

<xsd:element name="Assignments">


<xsd:annotation>



<xsd:documentation>BPMN and XPDL</xsd:documentation>


</xsd:annotation>


<xsd:complexType>



<xsd:sequence>




<xsd:element ref="xpdl:Assignment" maxOccurs="unbounded"/>



</xsd:sequence>


</xsd:complexType>

</xsd:element>
4.8 Properties

Properties are like XPDL DataFields  (WorkflowrelevantData).


<xsd:element name="Property">


<xsd:annotation>



<xsd:documentation>BPMN</xsd:documentation>


</xsd:annotation>


<xsd:complexType>



<xsd:attribute name="Name" type="xsd:NMTOKEN" use="required"/>



<xsd:attribute name="Type" type="xsd:string" use="required"/>



<xsd:attribute name="Correlation" type="xsd:boolean" use="optional" default="FALSE"/>


</xsd:complexType>

</xsd:element>

<xsd:element name="Properties">


<xsd:annotation>



<xsd:documentation>BPMN: Like fields in XPDL</xsd:documentation>


</xsd:annotation>


<xsd:complexType>



<xsd:sequence>




<xsd:element ref="xpdl:Property" maxOccurs="unbounded"/>



</xsd:sequence>


</xsd:complexType>

</xsd:element>
4.9 Categories


<xsd:element name="Category">


<xsd:annotation>



<xsd:documentation>BPMN (and XPDL??Allows arbitrary grouping of various types of elements, for reporting.)</xsd:documentation>


</xsd:annotation>


<xsd:complexType>



<xsd:attribute name="Name" type="xsd:string" use="required"/>


</xsd:complexType>

</xsd:element>

<xsd:element name="Categories">


<xsd:annotation>



<xsd:documentation>BPMN</xsd:documentation>


</xsd:annotation>


<xsd:complexType>



<xsd:sequence>




<xsd:element ref="xpdl:Category" maxOccurs="unbounded"/>



</xsd:sequence>


</xsd:complexType>

</xsd:element>
5 Mapping Tables

	BPMN
	XPDL
	

	Business Process Diagram
	Package
	

	Process
	WorkflowProcess
	

	SubProcess
	SubFlow
	

	Activity
	Activity
	

	Gateway
	Route (Child of Activity)
	

	Gate
	Transition (see below)
	

	Event
	Event (child of Activity) *new
	

	InputPropertyMaps
OutputPropertyMaps
	DataMappings
	

	Task
	Tool (Child of Activity-> Implementation)
	

	Artifact
	Artifact (Child of Activity)
	

	Graphical Connecting Objects
SequenceFlow, MessageFlow,

Association
	Transition
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Property
	Field
	


6 References

� Refer to the WfMC web site for these documents.


� Refer to the BPMN web site for the document describing BPMN.
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