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BPMN2.0 Challenges for Implementers and End Users
 The Role of XPDL SUBJECT  \* MERGEFORMAT 
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1 Introduction

This document was produced based on:

OMG Document bmi/2009-04-01

Business Process Model and Notation (BPMN)

Specification 2.0

V0.9.9.1
(revised submission draft)

April 6, 2009
The specification for BPMN Version 2.0 is nearing completion. It contains many changes and additions to the previously published version: BPMN 1.2. Our objective is to define a sensible upgrade path from Version 1.2 that allows tool vendors to build upon their prior implementations and end-users to extend their use of BPMN without having to discard prior work.
In XPDL 2.1 we introduced the idea of Portability Conformance classes. The major purpose of this introduction was to make process interchange a reality. By defining subsets of BPMN 1.2 and providing tools to test these subsets we created a framework for meaningful conformance testing that would allow tool vendors to build compliant software and allow end-users to transfer process models between compliant tools. 
In moving to BPMN 2.0 we want to solidify this progress in process interchange. It may be desirable to introduce one or two new conformance classes. We are already at work on one in connection with the DOD architecture framework. In any case the original conformance classes will be retained.
BPMN 2.0 contains many new ideas. There are four distinct parts to the specification: Process Modeling, Process Execution, BPEL Process Execution and Choreography Modeling. Our initial revision, XPDL 2.2, will focus on Process Modeling, which is also the domain of our work on process interchange.
Process Modeling also includes new work on Collaboration. Some part of Collaboration is essential to model Pools and the message flow interaction between pools, already included in the XPDL2.1 ‘STANDARD’ portability conformance class.
In any case, XPDL 2.2 has to wrestle with the following challenges:

· Adding new elements and attributes to encompass enhancements in BPMN2.0. New material should be reasonably stable, not an experiment.
· Changing some elements and/or attributes without invalidating XPDL2.1/BPMN1.2 documents. A Standard should support prior versions. 

· Facilitating the use of validation tools to support true process interchange.

· Leaving open future extension to include other parts of the BPMN2.2 specification

In the sequel we present a detailed description of the planned changes/additions.
1.1 Recent Changes to BPMN Spec
The latest version of the Spec is:

Business Process Model and Notation (BPMN)

Specification 2.0

V0.9.9.9

(revised submission draft)

April 22, 2009

This document has not been updated to reflect the changes.

As an example of changes, the section 2.1.1 BPMN Process Types now includes Conversation Diagrams:

􀁸 Conversation diagrams, which include Pools, Communications, and Communication Links

Conversations are mentioned in the xpdl Message Flow Section 3.6.4.8 and possibly elsewhere.
In any case, revision work should always refer to the latest available BPMN2.0 spec.
2 Overview
2.1 Major issues
· Changes in the use of Pool

· No longer relevant in Process modeling: LaneSet attribute of Process refers to Lanes. 

· Used in Collaboration diagrams which require two or more pools. In these diagrams LaneSet is an attribute of Pool.

· Changes to Sub-Process

· Re-usable Sub-Process is gone. This functionality is now handled by CallActivity referring to a Global Process.

· The Event Sub-Process has been added. This embedded sub-process is not instantiated by normal sequence flow.
· Changes in the use of DataObject

· No longer an artifact; now a flow object.

· Used in conjunction with data associations, input and output sets.

· Supports assignments for activity (and process), hence possibly data mappings, using transforms with the associations

· Etc.

· Significant Additions to Events

· There is one new Event type: EscalateEvent.

· The Intermediate Events now distinguish between Boundary (attached) Events and regular intermediate events.

· The concept of interrupting and Non-interrupting events has been introduced for StartEvent and Intermediate Boundary Events.

· There are two kinds of MultipleEvent: Multiple and Parallel Multiple.

· Auditing and Monitoring Associated with Process and all flow objects but not further defined.

· Multiple xml files

· Complicates ID validation; schema check may not be able to do this; may require XSLT programming

· Separation of Collaboration and Choreography
· Collaboration classes refer to choreography.

· Conversation part of Collaboration
3 Changes to XPDL 2.1

Section 3 contains a list of all the sections in the XPDL 2.1 spec with text on specific problems/changes and additions. Sections without text should be reviewed and possibly edited/updated. Section numbers in the spec are obtained by dropping the leading ‘3.’ from the listing here.
3.1 Change History

3.2 Audience

3.3 Purpose

3.4 Introduction

3.4.1 Conformance

3.4.2 Prior Version Compatibility

3.4.3 References

3.5 Overview of Process Definition Interchange

An XPDL Package previously corresponded to BPD (Business Process Diagram). BPD has been dropped. The BPMNDiagram is the highest level diagram construct in BPMN2.0. Under it there are:
· Process Level Diagram

· Collaboration Diagram

· Choreography Diagram

· Conversation Diagram

We will not include the last two in XPDL 2.2. We may not include all of Collaboration. 

In any case, the Package is intended to correspond to a single XML file representing the serialization of Package level constructs and multiple process definitions. (BPMN 2.0 uses several files). We need to describe exactly what part of the BPMN2.0 serialization is in a Package.
3.5.1 Approaches to Process Definition Interchange
Rewrite required. Use some material from Tutorial

3.6 Meta-Model

3.6.1 Processes and Packages

Note that ‘Page’ needs to be discussed in this section. Also need to decide how to handle Pools and Lanes, dealing both with backward compatibility and the BPMN changes to Pools (used only in Collaborations) and Lanes (now in LaneSet which is in Process and also used by Collaboration).
3.6.2 Package Meta-model

Must be updated.

3.6.3 Process Meta-Model

Must be updated.  The issue of Assignments (DataField/Property) has been transferred in BPMN2.0 to InputSets and OutputSets and Data Associations. The Assignments associated with Sequence Flow and with start/end of process seem to have disappeared.
3.6.4 Entities Overview

3.6.4.1 Swimlanes

3.6.4.1.1 Pool

In BPMN2.0 pools are mentioned in Collaboration where a minimum of two pools is required. Lanes for a process model are explicitly referenced via the attribute LaneSet. We need to decide whether a change is required for XPDL 2.2. At the very least we need to consider adding Laneset as an element under process.
3.6.4.1.2 Lane

See discussion in Pool. Note that BPMN 2.0 supports multiple LaneSets in a process, with different criteria for defining node membership in Lanes. Presumably this could be used to change the viewing perspective in the user interface. Note the discussion about role names is related to the partitionElement attribute of Lane.
3.6.4.2 Process Definition

Might be a good idea to give a quick overview of the different process types.

3.6.4.3 Process Activity

Need to discuss DataObject issues. Change in terminology for Re-usable sub-process (Call Activity). Graphical changes such as: Thick Border for Call Activity.
3.6.4.4 Transition Information

Need to update BPMN graphics for the different types of flow connections, to include Data Association.

3.6.4.5 Participant Declaration

In XPDL Participant Declarations are used to define the resources referred to in Performer expressions associated with activities. BPMN has now added a Performer attribute to Activity. BPMN continues to use Participant in Collaboration and hence associated with sending and receiving messages and also as connected with specific Pools.
3.6.4.6 Application Declaration

3.6.4.7 Artifact

The major change here is than Data Object is no longer an Artifact; it is now a flow Element. It also has a ‘Collection’ marker. We will have to keep the old use as well to support backward compatibility. Also, there is DataAssociation , used to connect Data Objects to Activities.
3.6.4.8 MessageFlow

In BPMN2.0 message flows are involved in Conversations which are part of choreography. We are not including Choreography. However, Conversations are also used in Collaboration, so the question is: do we include this part of Collaboration? The Collaboration classes seem to contain parts of Choreography and it is not clear how to separate choreography from Collaboration. 
Note that Messages themselves now have a visual component and can be depicted on a message flow.

3.6.4.9 Association
Note that DataAssociation is part of the DataObject construct and its use with input sets to activities has an effect on when an activity can start.
3.6.4.10 Relevant Data Field

This has been the XPDL method for defining data that is process-instance specific. Do we want to extend this to handle other cases, such as global data, macro-data and so forth? Note that the BPMN XPATH approach with its data type apparatus, expressions, structuring will likely be used by many. 
3.6.4.11 Data Types and Expressions

 In any case the Datatypes in the XPDL 2.1 schema need to be revisited.

3.6.4.12 System and Environmental Data
Not clear how these are defined or can be referenced within expressions?

3.6.4.13 Resource Repository

3.6.4.14 Vendor or User specific Extensions.

We should verify that the option of adding elements in a different namespace and additional attributes is supported everywhere it should be.

3.7 XML Process Definition Language

3.7.1 Elements Common for Multiple Entities

3.7.1.1 Id Attribute of Many Objects
The use of Id and IdRef allows the schema validation to detect violations, either duplicate Id’s or IdRefs to non-existent elements.

3.7.1.2 Graphics Information

It is important to discuss that Graphics Info is necessary to support portability of the visual diagram.

The rules for use of ToolId are incomplete. Something should be said about the first ToolId in a list of GraphicsInfos.

3.7.1.2.1 Pages

Might mention the use of Pages in support of multiple sub-process definitions. Example from Visio etc.
3.7.1.2.2 Coordinate Information

It would be good to give an actual example with nodes inside of Lanes inside of Pools and with multiple pages. Note that BPMN 2.0 has chosen to use parent container based coordinates. Mapping logic will have to recomputed coordinates.

Also, explicitly state the coordinates designate top-left corner of the object when used in connection with nodes, lanes, pools.

3.7.1.2.3 NodeGraphicsInfo

See above comments. If a vendor chooses to have multiple NodeGraphicsInfo (with different ToolId) the same order should be used everywhere.
3.7.1.2.4 ConnectorGraphicsInfo

Worth re-emphasizing that there are no negative coordinates. Also should consider how to handle matters such as specifying where the name should be positioned. Another problem: Sequence flow connectors have a child element for condition. It has no Graphics Info. Should that be fixed? Should look at how Sketchpad handles positioning; also Tibco. Other missing attributes include LineThickness.
3.7.1.3 Expression Type

Should mention how BPMN 2.0 handles expressions, with the default being XPATH.

3.7.1.4 Extended Attributes

3.7.1.5 Formal Parameters
Worth mentioning DataMapping as an alternative way of doing this.

3.7.1.6 External Reference

3.7.1.7 Assignment
In BPMN2.0 assignments are done using Input Sets, Output Sets, Data Objects, Data Associations. We will extend the schema to support these, but still preserve Assignments for backward compatibility. Note that Sequence Flows can also have Assignments (in BPMN 1.2).

3.7.1.8 Category

Virtually any BPMN object can designate membership in one or more Categories. We need to make sure that the schema allows that,e.g. a child object of a node or connector  has a Category element. Groups are a way of specifying and visualizing Category membership. When a Group surrounds a set of objects, it says that those objects are all in the Category named in the Group box.  
A category also specifies the set of category values. It is unclear if the Group reference to the Category also designates a particular category value.  (See the Group Class diagram). The xpdl for Group has an element ref=xpdl:Category. But should that be instead an IdRef using the Category Id attribute?
It seems that Category has been changed/extended from BPMN 1.2.

3.7.1.9 Artifact
The big change is that Data Object is no longer an artifact, but instead a flow element. Data Association is also a flow element.

3.7.1.9.1 Sequence flow connections for Artifacts

3.7.1.9.2 Message flow connections for Artifacts

3.7.1.9.3 Schema for Artifacts
3.7.1.9.4 Object 

Check to see if this is still used to identify the Activity in an EndEvent Compensation.

3.7.1.9.5 DataObject

Has become a flow object.  Need to retain old DataObject for backward compatibility.
3.7.1.9.6 Group

See discussion in Category, above.

3.7.2 Package Definition

The referential Integrity check will have to be updated.
If Category should be referred to by Id, then does it make sense to have Categories as sub-elements of Package? BPMN doesn’t make clear whether there is a collection of Categories or what such a collection would be part of. 
PartnerLink seems to have disappeared from BPMN. It is mentioned in the BPEL section only, as a BPEL attribute.

3.7.2.1 Package Definition Header

Remember to update XPDL version. New version is ‘2.2’

3.7.2.1.1 Vendor Extensions

3.7.2.1.2 Example of specifying …

3.7.2.2 Redefinable Header

3.7.2.3 Conformance Class Declarations

3.7.2.3.1 Graph Conformance

3.7.2.3.2 BPMN Model Portability Conformance

Review  text against recent tutorial presentations. Include example of STANDARD class. Possibly include DODAF class.
3.7.2.3.3 Conformance Schema

Update to include any new Classes.

3.7.2.4 Script

Possible reference to the BPMN 2.0 default: XPATH.

3.7.2.5 External Package

3.7.3 Application Declaration

3.7.4 Swimlanes

Multi-pool diagrams are now referred to as Collaboration diagrams. The BPMN2.0 spec seems to say that if you are defining a single process there are no Pools. But there seems to be no reason for not supporting multiple processes, each in their own pool. In any case, the XPDL Package has always supported this. 
Defining a single process in the background pool (border not visible) was previously serialized with that pool. (The BPMN 1.2 spec says: All Business Process Diagrams contain at least one Pool). We will retain this approach as an option. We will also support the LaneSet concept to allow Lane definitions to be associated directly with a process, without requiring a Pool. This will make xsl transforms more complicated.

3.7.4.1 Pool

Text should explain the BPMN 2.0 approach but retain material on the 1.2 approach. 

3.7.4.1.1 Schema for Pools

Schema should include LaneSet as intermediary between Pool and Lanes. Check BPMN2.0 for any other new attributes. What about the attribute ‘MainPool’? Is that still used? What about ProcessRef (or Process attribute in XPDL?).
3.7.4.2 Lane

There can be more than one set of Lanes defined (ie. multiple LaneSet elements). Investigate the use of Partition elements in defining Lane membership.
In the new BPMN2 approach, Process contains LaneSets which contain Lanes which may contain LaneSet (sublanes).
3.7.4.2.1 BPMN Graphics for Lanes

3.7.4.2.2 Schema for Lanes

Note that LaneSet is used for NestedLane.

3.7.5 Process Definition

Relationship between Process and Pool slightly different in that BPMN2.0 doesn’t mention Pools if there is no Collaboration.  Consider some revision to the text.

Re-usable sub-process now handled by Call Activity which refers to a Global Process. BPMN now uses Sub-process exclusively for embedded sub-process.
BPMN  now distinguishes between two types of private processes: non-Executable and Executable.

BPMN2.0 also has added the Event Sub-Process. Where should this be discussed?  It belong in the section with Activity Set.
3.7.5.1 Schema

The attributes of a a Process need to be reviewed.

· inputSets and OutputSets are related to  the new Data Object and Data Associations.
· Is PartnerLinks still used?

· ProcessType has new value. Process Type ABSTRACT has been changed to PUBLIC.
· LaneSet is new

· processRole ??

· Isclosed ??

· Supports ??

3.7.5.2 Process Definition Header

Why is TimeEstimation included at the process level? It is a sub-element for Activity. In any case the language in the attribute table needs to revised.
3.7.5.3 Process Redefinable Header

3.7.5.4 Activity Set/Embedded SubProcess

There should be more explanation about BPMN (embedded) SubProcess  and Block Activity. Event Sub-Process needs to be explained here.
What about Transaction protocol and TransactionMethod?

3.7.5.5 ProcessType in BPMN mapping to WS-BPEL

Should we update this? It is not part of the Process Modeling section.
3.7.5.6 Status

3.7.5.7 SuppressJoinFailure

Attribute not part of Process Modeling section.

3.7.5.8 EnableInstanceCompensation

Attribute not part of Process Modeling section.

3.7.5.9 AdHoc

Cancelremaining instances is new attribute of ad-hoc subprocess.
3.7.6 Process Activity

In the 2.1 spec the following sentence is an error:
“For the Activity identifier and name the scope is the surrounding process.”

Identifier scope is the entire package. Ids should not be re-used.

· Independent SubProcess is referred to as a Call Activity in BPMN2.0. The Border of a Call Activity is a thick line.

· Reverences to XPDL 2.0 should be removed.

· Parameter passing should be updated: mention the InputSets, Outputsets and Data Associations.

· Sub-elements need to be checked against the BPMN2.0 changes. Note the addition of BoundaryEvent.
· New attributes for LoopCharacteristics and MultiInstance.

· New attribute to specify default sequence flow.

· New element BoundaryEventRefs 
3.7.6.1 Execution Control Attributes

3.7.6.2 Route Activity
Note in BPMN2.0 the new attribute GatewayDirection. Also the separation of EventBasedGateway from ExlusiveGateway.

3.7.6.2.1 Gateway Activity

3.7.6.2.2 Examples of Gateways and their Representation

We should replace XOR Gate with Exclusive Gateway in the text. 

3.7.6.2.3 BPMN Semantics for Gateway Types

The IncomingCondition expression used in a Complex Gateway has been renamed activationCondition. There is a default outgoing Sequence flow. Also resetSequenceFlow.
3.7.6.3 Block Activity/Embedded Sub-Process

Text needs to be expanded to discuss some of the complexities around multiple start events and multiple end events for BPMN subprocess. Also should point to information about intermediate events on the boarder of the activity. And what about Event Sub-Process. 
3.7.6.4 Event Activity

There is one new Event type: EscalateEvent. Text and tables need to be updated to reflect this. The Intermediate Events now distinguish between Boundary (attached) Events and regular intermediate events. Also, the concept of interrupting and Non-interrupting events has been introduced for StartEvent and Intermediate Boundary Events. Also there are two kinds of MultipleEvent: Multiple and Parallel Multiple.
All Event details need to be checked against the BPMN2.0 spec to see if there are any changes. The entire 7.6.4 section must be edited carefully.
Some Events (like the Message, Signal, Error, Escalation and Multiple Event) have the capability to

carry data. Data Association is used to push data from a Catch Event to a Data Element. For Throw Events, a Data Association is used to fill the Event data from a Data Element.

3.7.6.5 a Data Association is used to fill the Event data from a Data Element. Implementation Alternatives

3.7.6.5.1 No Implementation

Is there any semantic difference between this and Manual Tasks (xpdl:TaskManual) ? The text should explain.
3.7.6.5.2 Tool

3.7.6.5.3 Task
BPMN2.0 has dropped Reference Task and added  BusinessRuleTask.
3.7.6.5.3.1 BPMN Graphics for Tasks.
BPMN has introduced a set of visual markers to indicate the different types of Tasks. All tables must be updated.

3.7.6.5.3.2 Schema for Tasks

BPMN2.0 has dropped Reference Task and added  BusinessRuleTask. Details for each Task should be checked.

3.7.6.5.3.3 TaskManual

3.7.6.5.3.4 TaskReceive

Examine section 8.3.3 of BPMN spec for a discussion of Correlation
3.7.6.5.3.5 TaskReference

This seems to have been dropped in BPMN2.0.

3.7.6.5.3.6 TaskSend

Examine section 8.3.3 of BPMN spec for a discussion of Correlation
3.7.6.5.3.7 TaskService

Examine section 8.4. of BPMN spec for discussion of Services
3.7.6.5.3.8 TaskScript

3.7.6.5.3.9 TaskUser

Refer to section 3.16 in BPMN spec: Human Interactions
3.7.6.5.3.10 TaskApplication (Tool)

This is not a BPMN task!!

3.7.6.5.3.11 Task Sequence Flow Connectors

3.7.6.5.3.12 Task Message Flow Connectors

3.7.6.5.4 SubFlow/Sub-Process

Re-usable (aka Independent) subprocess calls are, in BPMN2.0, referred to as Call Activities. Text should describe details. Should reference BlockActivity/Embedded sub-process, Event sub-process. What about ad-hoc sub-process? That seems to be missing from this section.
3.7.6.5.4.1 Remote SubProcess Node

3.7.6.5.4.2 Schema for Subflow/Sub-Process

Update as needed. Include Call Activity

3.7.6.5.4.3 Semantics of ReusableSubprocess

Update for CallActivity

3.7.6.5.4.4 Sub-Process Behavior as a Transaction

Check details.
3.7.6.5.4.5 SubProcess Activity Sequence Flow Connections
3.7.6.5.4.6 SubProcess Activity Message Flow Connections

3.7.6.5.4.7 DataMapping

Should reference Data Object, Input and Output Sets, etc.

3.7.6.5.5 Reference

Has this been removed from BPMN 2.0. Must investigate and clarify.

3.7.6.6 Performer Relationship
BPMN 2.0 has an element that does this.

3.7.6.7 Deadline

3.7.6.8 Simulation Information

3.7.6.9 Transition Restriction

3.7.6.10 InputSets
Check Details. Refer to Data Objects, DataInputs, DataOutputs andData Associations. 
This section and OutputSets should be expanded to handle section 10.3 of the BPMN spec.

3.7.6.11 OutputSets

3.7.6.12 Transaction

Validate detail with BPMN 2.0 spec. Also reference section ‘Sub-Process Behavior as a Transaction’  above.

3.7.6.13 Loop

Compare details with LoopCharacteristics class diagram etc. in BPMN2.0

3.7.7 Transition Information
Note that BPMN2.0 has dropped the Assignments attribute for sequence flow elements.

Must check the Sequence Flow Rules in 7.7.2.6 to make sure they are complete.

3.7.8 Partner Links

In BPMN2.0 spec this is discussed only in the BPEL mapping section. Are these no longer in the modelling spec. In any case PartnerLink is mentioned in the xpdl schema for WebServiceOperation.
Further investigation required.

3.7.9 Messaging

There is now a graphical representation of the Message itself, shown on the flow connector. Do we need to discuss Conversation? It is used to relate a collection of Messages.
3.7.10 Association

Must fix reference to Data Objects which have Data Associations and are now flow elements. Must preserve old schema for backward compatibility. 
3.7.10.1 BPMN Graphics and Semantics

Fix Data Object examples.
3.7.11 Participants

Note error in schema, Id attribute should have type xpdl:Id. Scope of Identifier should be Package.

3.7.12 Relevant Data Field/Property
Clarify usage in BPMN. Also reference discussion in Structure Definition  [8.2.13]
3.7.13 Data Types

Clarify Usage in BPMN, reference XPATH. Also reference discussion in Structure Definition  [8.2.13]
3.8 Samples

3.8.1 Sample Process

Check to make sure diagram is correct for BPMN2.0.

In the sample XPDL make comments about XPDL versions. New version will be 2.2.

3.8.2 The BPMN E-Mail Voting Process

Make sure it is ok with 2.2.
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