DFDL Schema abstract model
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We do not support attributes or attribute groups. Notation declarations are not shown.

Particle
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Particles are the building blocks of content specifications. They combine to define complex types, elements and whole documents.

Type
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Types constrain elements. Simple types are restrictions of builtin types. Complex types are made of particles.

DFDL Annotations
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Formats containing property assignments are the most common and visible of the dfdl annotations. In general, dfdl annotations may be added at any annotation point in a schema. Some combinations that don’t make sense are restricted.

Discussion

Group references

In version 2 of this model, Mike said:

“Note how neither model group references nor definitions can carry any annotations. This is due to a problem in the XSDL Schema component model.”

The XML Schema specification is somewhat ambiguous, but I have convinced myself that it’s OK to annotate group references (GroupReference) and top level group definitions (GlobalGroup) as well as Choice, Sequence and so on (GroupDefinition). The discussion about scope in the dfdl specification at section 9.5 "Scoping of Element and Group References" makes sense, and the capability seems too useful to discard unnecessarily.

There are more details in an appendix below, which you may skip unless you’re particularly interested. Of course, I could be wrong.

XSD Model

I looked at some XML Schema object models.

1 W3C has a one-page sketch that shows a selection of entities and relationships. It’s too brief for our purposes and some UML constructs are dubious.

2 ‘xsom’ is a java API for manipulating and analysing schemas, and could be a valuable start for implementors.

3 Eclipse modelling framework works closely with XSD and includes another API. It read the XML Schema schema and I used Slime to generate diagrams. Again, there’s a lot of detail in the inheritance relationships, but associations between entities aren’t there. For example, the QName in the ‘type’ attribute of an ElementDeclation doesn’t show up as a link.

Armed with a better understanding of XML Schema (the learning never stops!) I built my own using Umlet, the tool I used for the infoset diagrams.

I tried to include all the bits of XML Schema that are important to us while hiding detail that doesn’t contribute. For example: I’ve modeled references, global definitions and local definitions explicitly, but haven’t shown any of the builtin simple datatypes we support.

DFDL Model

Having got a model of a subset of XML schema in a shape I liked, I turned to DFDL annotations. I tried partitioning them by annotation element first, then added some rather dubious relationships between them. I plan to enhance the XML Schema model by adding dfdl entities at all the relevant points I exposed in the model, but have run out of steam.

I can easily associate a bland ‘dfdl annotation’ entity with 21 entities in the three diagrams, but that seems a bit of a cop-out.

I can lean on inheritance and associate ‘dfdl annotation’ with just ‘Term’, ‘Type Definition’ and ‘Schema’. We would need to explain any exceptions elsewhere. Incidentally, I see that XML Schema 1.1 adds ‘annotation’ to ‘particle’.

I can follow Mike’s lead and attach ‘sequence properties’ to sequence, but I’m uneasy about how that relates to the actual annotation elements (dfdl:format, dfdl:sequence…).

It seems to me that our scoping mechanism encourages designers to locate properties for best leverage, and that most properties can legitimately appear almost anywhere.

The best approach usually lies somewhere in the middle. I don’t think it’s appropriate to model each property individually, but if a more detailed examination reveals clusters of properties that associate closely with particular XSD entities we can put them in. A picture isn’t worth a thousand words if it’s cluttered up with a thousand words!

Finally, I don’t think these diagrams (the two main ones) should be combined in one diagram. I find it pleasantly symmetrical that one takes you from Particle to ElementDeclaration, and the other takes you from ElementDeclaration to Particle.

Comments and suggestions welcome, as ever.

Appendix: Group references

According to my reading of the XML Schema specification part 1, section 3.7.1 "The Model Group Definition Schema Component" allows an annotation on the definition.

Group reference is described in the same section. It suggests the reference should be replaced by the model group from the definition, but doesn't forbid annotation in this case.

In the next section 3.8.1 "XML Representation of Model Group Schema Components" model groups are again constrained to be <all>, <choice> or <sequence>. However, the {particles} property of the model group is specified as "A sequence of particles corresponding to all the <all>, <choice>, <sequence>, <any>, <group> or <element> items among the [children], in order.". This suggests that explicit groups (both definitions and references?) are allowed in type definitions as well as at the top level.

On the other hand the definition of particle in 3.9.1 contradicts this, specifying the {term} property to be "One of a model group, a wildcard, or an element declaration.".

The Schema for XML Schemas is not normative, but was written by the same people and is more rigorous.

Particles may contain group references but not group definitions:

  <xs:group name="particle">


  <xs:choice>



  <xs:element name="element" type="xs:localElement" /> 



  <xs:element name="group" type="xs:groupRef" /> 



  <xs:element ref="xs:all" /> 



  <xs:element ref="xs:choice" /> 



  <xs:element ref="xs:sequence" /> 



  <xs:element ref="xs:any" /> 


  </xs:choice>

  </xs:group>

Group references may contain annotation:

  <xs:complexType name="groupRef" mixed="false">


  <xs:complexContent>



  <xs:restriction base="xs:realGroup">




  <xs:sequence>





  <xs:element ref="xs:annotation" minOccurs="0" /> 




  </xs:sequence>




  <xs:attribute name="ref" use="required" type="xs:QName" /> 




  <xs:attribute name="name" use="prohibited" /> 




  <xs:anyAttribute namespace="##other" processContents="lax" /> 



  </xs:restriction>


  </xs:complexContent>

  </xs:complexType>

Group definitions may contain annotation:

  <xs:complexType name="namedGroup" mixed="false">


  <xs:complexContent>



  <xs:restriction base="xs:realGroup">




  <xs:sequence>





  <xs:element ref="xs:annotation" minOccurs="0" /> 





  <xs:choice minOccurs="1" maxOccurs="1">






  <xs:element name="all">




<!-- complexType definition removed for brevity -->






  </xs:element>






<xs:element name="choice" type="xs:simpleExplicitGroup" /> 






  <xs:element name="sequence" type="xs:simpleExplicitGroup" /> 





  </xs:choice>




  </xs:sequence>



  <xs:attribute name="name" use="required" type="xs:NCName" /> 



  <xs:attribute name="ref" use="prohibited" /> 



  <xs:attribute name="minOccurs" use="prohibited" /> 



  <xs:attribute name="maxOccurs" use="prohibited" /> 



  <xs:anyAttribute namespace="##other" processContents="lax" /> 



  </xs:restriction>


  </xs:complexContent>

</xs:complexType>







