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Concerns on the ISO 19763 proposal.  Mark Riggle,  rigglem@mindspring.com

I have some confusions and problems with the proposed ISO 19763 MMF standard.   The confusion covers all the parts of the proposal.  Much of my confusion concerns the relationship with the MOF standard.  Other confusions and problems concern the clarity of the core model and the design of part 3 and part 4.

MOF

I think as a preliminary, a basic description of the MOF standard is needed.

MOF is designed as a modeling language for metamodels. As a modeling language, it has  has the abstractions to model with - classes, attributes, associations between classes, and packages.   There is an analogy in SQL.   SQL has a Data Definition Language (DDL) to define tables, columns and keys.  MOF provides a richer set of abstraction however.  

MOF is good for a metamodel repository definition because it has semantics of instances of those metamodels.  It defines how the metamodels are populated. Again the analogy for SQL is those defined tables have a precise semantics for their instances (rows) so that the data can be extracted and manipulated.  

MOF also has a standard way of finding the definitions of the classes, attributes, etc.  The analogy for SQL would be the use of ODBC to get the database design (metadata of tables, columns, etc).

So for example, the ISO 11179-3 metamodel can be defined in MOF (with modifications to ISO 11179-3).  Instances of that metamodel can be populated in a MOF repository.  For example, the 11179-3 model has a class called "DataElement" and it may have an instance called "CustomerName" that corresponds to some system data element.   The MOF specifies how that class is defined and its instances populated and read.  

It is because it specifies how instances of (meta)models are defined (analogous to  rows in a DB), MOF is useful for metamodels.   It is not UML, UML does not and cannot define how instances at the object level are treated in a precise way.  It is meant to abstract out that detail from designs so that UML can model multiple languages with differing object models.  MOF can be considered as giving a precise meaning to the object level (instances) of the metamodel.

To try to prevent confusion when talking about metadata, the OMG gives layer numbers preceded by the letter M.  The higher the number, the higher in the metalevel stack lies the layer.  The M(x+1) layer is the metalayer for Mx.  It often does not go more than 4 deep.  The layer example, with an SQL counterpart is:

          MOF based                                         SQL

M3 - the MOF language                               SQL DDL language definition

M2 - ISO 11179 metamodel defined            customer table, sales table defined in DDL

M1 - instances of model,                              customer instance in row.

       CustomerName data element

M0 - system with data element                 the customer

The semantics of how instances are manipulated in the MOF down the stack are well defined (just as they are in SQL).  The next layer down (except for M0) is composed of an instance of only one thing from its metalevel.    The semantics of instances can also be given an object model. That model is used to give a context of the APIs that MOF defines.   It is not correct to combine the semantics model and the abstract syntax model and make extensions to the total with additional connections between them and think it is a simple, well defined extension to MOF.   The MOF stack requires that there be no metalevel crossing other than instances.  MOF is designed to be extensible within that restriction.  It can be pretty straightforward, but the need is to have a fairly simple core that is clear.   The ISO 19763 proposal seems to violate this.  

Confusion with the relationship of ISO 19763 and MOF.

One interpretation of the ISO 19763 proposal wants to make a MOF extension that moves across different metalevels with new constructs.   While this can be done, it is not a simple excise and requires a very large amount of specification.  This specification of the exact semantics is needed for this proposal.    The crossing semantics would be similar to running an application where an entry field wants a customer name entered and you expect to be able to enter a SQL fragment and have it work.   There is a lot to be specified.   This also makes for much more complicated machinery and simpler approaches should be well considered first.  The MOF definition does not support this as currently specified.
Metamodeling approaches that use a metalevel crossing of other than instances is a current research problem.  There is no current consensus on an acceptable method.   That approach does not seem ready for standardization.    A working system with broad experience would be a minimum requirement for determining usefulness.  

Another possible interpretation of the proposal is that it is only for MOF (level M3) extensions and does not cross metalevels in other than instance creation.  It is a measure of inadequate explanation in the proposal that there could be this level of confusion about it.   There are too many inconsistencies in the model set to let this be a valid interpretation.  The Level Pairs model part seems to imply it is at multiple levels, but it could still have an interpretation at the M3 only level.  However, the extension for ontology relationships (part 3) would be at the wrong level.   It wants to deal with instances of ontologies and not the defining abstract syntax of ontologies.  A similar difficulty occurs in the mapping area (part 4).  There are other clues to indicate they do not mean an extension only to the M3 level constructs.

In addition, the shear number of new concrete constructs they introduce do not have an adequate explanation.  It is not clear how they would be really useful and better than alternatives.  Many constructs introduced are somehow related to the ISO 11179-3 metamodel, but the use at the metalevel taken for them is not clear.  Vague and high level diagrams do not really show it well.  If the constructs are at M3 as implied, the semantics of them need to be clearly given.  
A confusing artifact of the proposal and supporting presentations and documents is the use of the subtype symbol for places where metalevel crossing seems to be occurring.   For example, in the mapping model (part 4), a transformation class exists at each level where the level down class is a subtype of the higher metalevel class. It is both a subtype and an Instance?   It seems to imply that the models are meant to exist at multiple metalevels.  This is either a mistake in diagramming and meant to be an instance connection or the meaning is wholly undefined by this proposal. The later implies the needed semantics of their extended MOF to be made precise.  

As presented, the proposal is very far from acceptable and may cover an area not currently suitable for standardization without working systems and experience due to its complexity.   

Concerns in the Ontology section (Part 3)

There are many problems here.  

The Ontology part is not about ontologies at all.  It is a model of showing equivalence among model instances of anything that has a simple grouping construct.  It does that however in a very idiosyncratic way by requiring a superset ontology.   The real meaning of the model is in the ‘sameAs’ associations.   It is not clear that a superset is a reasonable design.  The 2 level structure of local and reference ontologies seems designed to a particular problem that the example covers.  Is this shown to be really useful in experience?  Are there other problems that are not compatible with the design?  It is easy to make extension of their example that requires more than two levels.  But levels may not be needed, just equivalence between objects.  If this is just equivalence between objects, it could perhaps be better taken as a special mapping (see later section on mapping) rather than all the classes added here.

The subtyping of Ontology_Component into Reference and Local subtypes does not seem like a reasonable use of subtyping.  Reference and local seem to be roles on they way they are used, not intrinsic to the object.  This requires all ontologies to be either a local or reference ontology and not change.   Generally roles are much better modeled as an association or a class denoting the association.  The current model is actually better done with a simple association for denoting equality in some context, as the 'sameAs' relationship does.  

In addition, the metalevel confusion creates a reference difficulty.  For example, the AtomicConstruct element is a subclass of ModelComponent.   This can carry a reference to a 'NamedElement', but 'NamedElement' is at the M3 level in MOF.  It is one level too high.   The reference carried directly by the AtomicConstruct is by Name and URL.  So the definition of their model is not consistent with the Ontology Definition Metamodel (ODM) from the OMG.  That is, the ODM would be at a metalevel below the MMF Ontology model.  The instances of the MMF Otology model could not reference the instances of the ODM model, which is the actual ontology.   They elsewhere have a diagram with this component at the M2 level, but it is inheriting the M3 level model!  This again does not have defined semantics.
The use of the name reference in the AtomicComponent class is an extra model reference, and could actually reference anything.  However, it does not carry the semantics of a link in the MOF.  

Additional confusion is in a presentation titled “An Idea for Harmonization of MDR & MMF” Hajime,

15th July, 2005,  (slide 5).  shown below.   The diagram strongly implies that the OMG ODM model inherits from MOF, just as it shows 111179 inheriting from Administered Item.   It is completely wrong to say ODM inherits the MOF as in package inheritance.   ODM is modeled using MOF; it is instances of MOF classes.  They are at different metalevels.   It does not have any meaning the way this diagram is put together.   MOF can be (and will likely be) the metalevel up for the ISO 11179-3 metamodels.  It will not inherent MOF.   It is hard to interpret anything given here with this level of confusion.  Is there an explanation for this?

Concerns in the MMF part 4, mapping.

The mapping section (part 4) is also strange in using subtyping notation across metalevels for the transformation.  This is part of the MOF confusion above that needs resolution.

However, it is also suboptimal in the design choices.  Creating subtypes for the roles a concept plays is not a good idea.  The proposal separates source and target objects by type and not by the role in the relationship.  This is a classic violation of well known guidelines in design!  Being a guideline, there are times to violate it, but it should be obvious or explained why.  This is a serious error and may show a lack of familiarity with other standards such as CWM.  For example, something may be a source in one mapping and a target in another.  This type of design requires there to be 2 instances denoting the same object since they are different types.  

The mapping of metamodels may require a new object at the M3 level, introduced into the MOF.  For example, showing how an ISO 11179-3 metamodel is resolved with CWM.  How that is done is currently part of the QVT (Query, View, and Transform) proposals for MOF from OMG.   The complexity of the issue is high and the details are still in consideration.  The base for them is however a transformation class in the MOF definition with M:M relationships to Element in the MOF model.  That class can have additional details.   There are other possible alternatives that do not require the confusing MMF Core model to be introduced.
==========

Other confusions:

Notions of 'pattern' are too vague.  The specification and use of patterns is not specified.  The structures presented merely act as a connection between the vague pattern and its pattern instantiations by using new collecting classes.  

The design of the core model is not a clear model and seems to have unnecessary specialized structure.  It seems to really just want a way of simply classifying bundles of elements.   The additional structure of the Core model does not seem to contribute much.  
Again, the overall work seems too unclear in details and explanations to completely evaluate.  It seems to be a guess at some theory for modeling than a worked out system implementation that is useful.  
Attachments.

Slide 5 from the Harmonization presentation. 
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