Model Interchange Working Group (MIWG) Minutes

24 May 2010

The following is a summary from our telecon today, May 24, 2010. Let me know if you have any corrections or comments. We will cancel next weeks telecom due to the US holiday, and our next telecon is scheduled for Monday, June 7 from 10 - 11 ET.
Dial-up information:
Conference Dial-in Number: (712) 775-7000 
Participant Access Code: 104539#
Proposed Agenda for June 7:
Test Case #10 Status – Vendors

Test Case #11 Definition – Simon
Vendor Interchange Capability Matrix Dense Format/Graphical Format – Roy Bell

Review of open actions – Sandy/All

May 17 Agenda: 
Test Case #11 Draft – Sandy

Canonical XMI – Pete/Nicolas

Review of open actions – Sandy/All

Participants noted with a (Y):  

Mickael Albert – Sodius  
Hedley Apperly – Atego 
Roy Bell  – Raytheon (Y)
Etienne Brosse – SOFTEAM  
James Bruck Replacement  – IBM 
Roger Burkhart – John Deere
Tom Capelle – Sodius
Steve Cook – Microsoft
Stephanie Covert – OMG
Fatma Dandashi – Mitre 
Peter Denno – NIST  (Y)
Erik Engbrecht – Northrop Grumman
Sandy Friedenthal – Lockheed Martin (Y)
Maged Elaasar – IBM
Ralph Hains – Atego 
Matthew Hause – Atego
Kenn Hussey – Embarcadero 
Sridhar Iyengar
Nerijus Jankevicius – NoMagic 
Uwe Kaufmann – Model 
Manfred Koethe – 88 Solutions
Len Levine – DoD/OSD (Y)
Sam Mancarella – Sparx 
Kumar Marimuthu – EmbeddedPlus 
Alan Moore – Mathworks 
Simon Moore – Atego (Y)
Paula Obeid – EmbeddedPlus 
Eldad Palachi – IBM 
David Price – Eurostep 
Nicolas Rouquette – JPL (Y)
Pete Rivett – Adaptive (Y)
Ed Seidewitz – Model Driven Solutions 
Bhawana Sharma – Mitre
Dave Steinberg – IBM
Rick Steiner – Raytheon
Henry Tran – Boeing 
Andrius Strazdauskas – No Magic
Andrew Watson – OMG 
Wiki Updates:
Refer to Model-Interchange Wiki at http://www.omgwiki.org/model-interchange/doku.php for latest information. These minutes and previous minutes are posted to the Wiki.
Vendor Interchange Capability Matrix:

Roy has completed creating the matrix in dense format and will present at next weeks telecom along with the graphical representation of the data. Roy noted that only 64 of 369 entries in the matrix may not reflect the latest version of the tool. However, we will baseline this data as the phase 1 results with appropriate caveats.
Test Case #10 Status:

No change from last week.
Peter Denno noted that he will update the Validator to support SysML v1.2 by this Wednesday.

Observations/Recommendations regarding tightening the XMI specification:

The shaded text is from Last Week: Nicolas summary email was included as is to reflect this weeks discussion on the Canonical form of XMI.
At the Jacksonville meeting, the MIWG made a series of observations and some recommendations regarding interchange testing that were presented during the plenary outbrief on March 26 to the OMG Technical Committees that included the following:

•         MIWG interchange testing process is effective and essential to make interchange work

•         Demands for testing will require significant resources using the current processes due to increased number of profiles, versions, model libraries, and vendors

Nicolas brought up the issue of the variability in XMI, and the need to reduce this variability among the MIWG vendors in order to reduce the total effort required for testing. In particular, the premis is that if we had a single reference XMI that all vendors conformed to within the MIWG, the requirement to test each vendor combination would be reduced significantly. Simon from Atego agreed with this. Sandy raised the question regarding the implications on the XMI specification, and whether it should be tightened up to reduce the variability allowed for in the specification. Pete mentioned there are approximately 20 areas within the spec that provide this variability. We agreed that this is worth exploring, and whether the MIWG should make this recommendation to the OMG. 

At this week’s telecon, Pete led a dialogue to further explore this issue. He started out by providing the rationale for some of the options provided in the XMI specification. One of the options for example, is to allow a property to be serialized as an XMI element or XMI attribute or both. Serializing as an XMI attribute results in a more compact representation that is easier to read. However, serializing as an XMI element allows for serializing formatted text, which the other option does not provide. For some properties, this may be needed, and for others it may not be needed. Another example is a tag that includes an option to enforce ordering or properties per the ordering in the metamodel. There are tags for each of these areas where the value can be set to correspond to a particular option. In all cases, a default value is defined. The default is generally defined to be the least constraining case.
Four alternative approaches were discussed to reduce the variability.

1) Further constrain the XMI specification to limit the number of options

2) Redefine the default values in the XMI specification to be tighter

3) Constraint the values of the tags in the metamodel such as UML and SysML

4) Transform the vendor’s XMI to a canonical form of XMI which is then compared to a canonical form of the reference XMI. 

The first alternative would reduce the capability of XMI significantly, since the variability provides capability that may be desired.

The second alternative did not appear to be practical since the default values depend on the particulars of the metamodel that is being serialized.

The third alternative was considered a viable option, but there was significant concern on the implications of each metamodel defining their own defaults. This could create a significant impact on vendor implementations of the XMI serialization.

The fourth alternative was viewed as the preferred alternative, and will be further explored. The intent of this alternative would be for vendors to export their XMI, transform to the canonical form, and then compare to the canonical form of the reference XMI, This would significantly reduce the amount of vendor to vendor interchange testing. 

Pete will summarize this alternative in a follow-up email.
The following is the summary from May 24 telecom regarding the canonical form of XMI.

-----Original Message-----
From: Rouquette, Nicolas F (316A) [mailto:nicolas.f.rouquette@jpl.nasa.gov] 
Sent: Monday, May 24, 2010 11:52 AM
To: Friedenthal, Sanford; Pete Adaptive
Subject: 2 MIWG action items for May 24, 2010

Sandy, Pete, 

Here's my proposal for a concise description of the action items.

1) What is the canonical XMI serialization of a model (UML, SysML, ...)?

A given model may have multiple non-canonical XMI serializations because the XMI specification allows flexibility for serializing features as XML attributes, XML element tags or both (MOF2 XMI spec, clause 4.11.4). In contrast, the meaning of canonical XMI is that, by definition, every model has a unique canonical XMI serialization.

2) What are the benefits of capability for exporting/importing models to/from their unique canonical XMI serialization?

Currently, the MIWG involves testing many combinations of import/export across pairs of vendors, a first vendor producing a model based on a reference model (the exporting tool) and second vendor consuming the first vendor's exported model by importing it. This effort is difficult because most tool vendors serialize models in XMI quite differently. It is difficult to tell whether the interchange problems are due to differences in the XMI serialization options chosen between vendors or to differences in the way vendors serialize features according to MOF2 XMI clause 4.11.4 even if they use the same XMI serialization options.

Using canonical XMI serialization provides some advantages for MIWG and for end users:

a) Since the canonical XMI serialization of a given model is unique by definition, it can be used as the "reference" XMI for that model. 

A unique, canonical XMI tree serialization of a given model could be useful for vendors in MIWG to verify that their compact, non-canonical XMI serialization is logically equivalent to the canonical XMI serialization. This benefit is predicated on being able to easily verify with great confidence that, despite being different, the canonical & non-canonical XMI serializations of the same model are structurally equivalent to one another. From the abstract syntax point of view, a model is a graph of elements & relationships. The algorithmic complexity of testing the structural equivalence between the abstract syntax representation of two models as arbitrary directed graphs is an open problem in computer science. This problem has known complexity for certain classes of graphs such as trees were the complexity is linear. This means that it is possible, in principle, to design efficient algorithms to test the structural equivalence of canonical tree representations of models. This property has important practical consequences: for a known model, it is also possible, in principle, to analyze its abstract syntax contents as an instance of its metamodel not as an arbitrary graph but as a canonical tree. In principle, it is possible to use this tree-guided abstract syntax analysis of a specific model to check that other non-canonical XMI representations yield on import structurally equivalent models.

b) reducing the scope of the MIWG effort from quadratic pairwise testing to linear testing.

Without canonical serializations, we have to test all combinations of tool-specific XMI exports produce XMI artifacts that all possible combinations of tool-specific XMI imports can properly load. It is difficult to tell if the imported model is structurally equivalent to the exported one because there is no common environment in which both models can be compared before export in one tool and after import in another tool.

With a canonical XMI representation, we can linearize this effort as long as each vendors ensures that all of the variations of XMI serializations their tool can produce for a given model yield models that are structurally equivalent to the canonical model imported from its canonical XMI representation. 

c) MIWG beyond UML/SysML.

Canonical XMI representations will be particularly useful to discuss integration across different kinds of models, profiles & languages.

For example, integrating SysML & MARTE will be easier if we have to worry only about relating their respective canonical representations.

This approach benefits tool vendors even if they maintain a non-canonical representation for their native model format because it suffices then to convert to/from the tool-specific, non-canonical representation with the canonical representation to benefit from integrations of models, profiles & languages at the level of their canonical representations. 

d) QVTo, QVTd, QVTr

QVT is great but the organization of a metamodel makes a big difference in the ease or difficulty for specifying a given transformation between heterogenous models. For example, in the context of the SysML/Modelica integration, there are 2 different APIs for Modelica that were involved and the Modelica metamodel was reverse engineered from one of them. This meant that to integrate existing tools that were built with the other API as QVT black-box transformations, it is necessary to port such existing tools to use an API that is compatible with the Modelica metamodel used in QVT transformations. A good canonical XMI serialization for UML/SysML models would force us at the OMG to make sure that the UML metamodel & SysML profile are precise enough to support canonical serializations of models. With UML, it is not clear that a canonical representation for a model exists because the abstract syntax metamodel is clearly a graph but it is not clear whether it has an isomorphic tree embedding, a necessary condition for supporting a structure-preserving canonical serialization in any format including XMI, RDF, etc...

- Nicolas.

Closed Actions:
100510-04: Update Vendor Interchange Capability Matrix to Dense Format, and propose a graphical view of the data showing Vendor Capability versus Test Case – Roy (May 17)
100412-01: Update row 3 (labeled: Consuming tool) in the Vendor Interchange Capability Matrix (located on SVN trunk under documents) – Vendors (April 19)
Open Actions:
100524-01: Create the reference test case #11 (SysML Requirements) – Simon (June 7)

100524-02: Agree on recommendation regarding canonical form of XMI – Pete/Nicolas (June 7)

100517-01: Summarize recommendation for reducing the variability in the XMI – Pete (May 24)

100510-05: Coordinate with Peter Denno on updating the Validator to support the SysML v1.2 Specification – Nicolas (May 17)

100510-07: Initiate exports on Test Case #10 (SysML blocks) – Vendors (May 17)

100322-01: File Interactions Issues with UML RTF – Ed (April 5) 
100308-04: Prepare UML issue to clarify if reply message should reference the same event as the call operation – Nerijus (March 15) 
100308-05: Submit UML RTF issue to clarify the notation for message numbers in interactions – James (March 15) 
Sanford Friedenthal
OMG MIWG Chair 
Lockheed Martin 
703-466-1014    
