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Combining element properties with their type properties

 (Internal Committee Working Document)


1 Introduction

This memo discusses changes to the way properties are combined when expressed on both an element and its type/model group. 

It identifies some flaws in draft 034 and suggests improvements.

2 Simple type rules inconsistent in 034

Consider this example:
   <xs:element name="testElement1" dfdl:encoding=”ascii”>


 <xs:simpleType dfdl:encoding=”ebcdic”>


<xs:restriction base="xs:int"/>


 </xs:simpleType>
   </xs:element>

There are only two choices for the encoding of this integer. 

The draft 034 spec currently says ebcdic that is, inner wins, that is, type wins over element. 

However, draft 034 also says that derived simple types win over base simple types, so suppose I rewrite the above example:

    <xs:element name="testElement1" type=”myAsciiType” />

    <xs:simpleType name=”myAsciiType” dfdl:encoding=”ascii”>


<xs:restriction base="myEbcdicType"/>


 </xs:simpleType>
    <xs:simpleType name=”myEbcdicType” dfdl:encoding=”ebcdic”>


<xs:restriction base="xs:int"/>


 </xs:simpleType>
All I’ve done here is hoist the implicit type definition out of the element. All the properties here are still ultimately directed at the same xs:int. 

Current draft 034 says that the derived type myAscii type wins over myEbcdicType. 

But I claim the above two examples should mean the exact same thing. Hoisting out the type in this way should NOT change the meaning.

So I believe the current spec is wrong.

If we change the behavior of the first example so that element overrides type, then the two examples will mean the same thing. 

3 Complex types and Element overriding Type

Now what about complex types. Consider this example:
      <complexType dfdl:encoding="ebcdic">

         ...


   <element name="x" dfdl:encoding="ascii">


     <complexType> 


       <sequence dfdl:separator="," dfdl:encoding="ebcdic">



   ...

                <sequence dfdl:separator="|">

                 ... 

Is the “|” separator character for this inner sequence ebcdic or ascii?

Draft 034 says it should be ebcdic. That’s the definition that is in scope, and none of the other annotations affect what is in scope. 

Is the “,” separator  of the outer sequence ebcdic or ascii? 

Draft 034 says it should be ebcdic; however, consistent with the above described improvement in the spec for simple types (element overrides type), I think this separator should be ascii. Element x’s encoding overrides the one expressed on the model group which makes up its type. The fact that there is a complexType construct in there shouldn’t matter.

4 Add scoping to the mix

What about this example:

     <complexType dfdl:encoding="ebcdic">

         ...


   <element name="x" dfdl:encoding="ascii">


     <complexType dfdl:encoding="ebcdic"> 


       <sequence dfdl:separator="," >


   ...

                <sequence dfdl:separator="|">

                 ... 

Now we have the encoding on the inner complexType, which puts it in scope around both inner sequences.

Except… what about the ascii encoding property on the element x?

So the above has three possible semantics for the separators

	Scenario:
	No Override

Element properties cannot override properties of a complexType. 

(Warn that encoding=ascii on  element x is ignored.) (They can still provide definitions that are missing from the type.)
	Override after Scoping

Flatten scoping first, copying the properties of the complexType to all the inner structures they apply to. Then use element overrides type.
	Element overrides type irrespective of complex or simple. 

Element properties override those on the complexType, which puts them into scope implicitly.
	Doesn’t make sense in any interpretation.

	outer sequence

separator
	ebcdic
	ascii
	ascii
	ebcdic

	inner sequence

separator
	ebcdic
	ebcdic
	ascii
	ascii


The override after scoping scenario is a bit odd because the properties on the element seem to jump around the fact that the complexType has explicitly tried to set the encoding for everything it encloses.

Nevertheless I believe it is the right semantics.

The reasoning is as follows. First flatten the scoping (flattening like this works only if the properties aren’t expressions. Since they are string literals in this case it is ok):
      <complexType dfdl:encoding="ebcdic">

         ...


   <element name="x" dfdl:encoding="ascii">


     <complexType>


       <sequence dfdl:separator=","  dfdl:encoding="ebcdic">



   ...

                <sequence dfdl:separator="|"  dfdl:encoding="ebcdic">

                 ... 

Now you have an element with one encoding, and the sequence which is its type with another. So since element overrides type, the outer sequence gets ascii, but the inner gets ebcdic. 

Override after scoping is consistent with a principle that annotating an element with DFDL properties should not put things into scope. It should have “local” effect only. The element overrides regardless semantics will be hard to use because properties will implicitly go into scope when one is not anticipating that.

We need to look at one more example though:

     <complexType dfdl:encoding="ebcdic">

         ...


   <element name="x" dfdl:encoding="ascii">


     <complexType dfdl:encoding="ebcdic"> 


       <sequence dfdl:separator="," dfdl:encoding=”ebcdic”>


   ...

                <sequence dfdl:separator="|">

                 ... 

Both the complex type and the outer sequence have encoding properties, but now there is another annotation on the outer sequence which is inconsistent. 

So, if we have annotations on the element, the complexType, and the sequence, do we reconcile all 3 to get the effective properties? The flatten then override semantics still works here. You get ascii for outer, ebcdic for inner.

But wait, there's more. Consider the same example, with one more property added to element x. We’ll just have the outer sequence in this example:
      <complexType dfdl:encoding="ebcdic">

         ...


   <element name="x" dfdl:encoding="ascii" dfdl:terminator=";">


     <complexType dfdl:encoding="ebcdic">


       <sequence dfdl:separator=",">



   ...

Is element x (the sequence) terminated by an ebcdic semicolon or an ascii semicolon?

Again I believe the answer should be ascii. Element overrides type. The terminator is the terminator of the sequence. The encoding property applies to that type. The encoding property overrides the encoding specified for the sequence. 
5 Fixing the Spec

So, the scoping example in the Draft 034 is not consistent with the above described Element overrides Type principle for simple types nor complex types.

I’ve modified it here to make the type names indicate the nature of their annotations:
<!--  scoping example -->


<xs:simpleType name="typeWithAlign16" dfdl:alignment="16">



<xs:restriction base="xs:integer"/>


</xs:simpleType>


<xs:simpleType name="typeWithAlign64" dfdl:alignment="64">



<xs:restriction base="typeWithAlign16"/>


</xs:simpleType>


<xs:element name="root" >




<xs:complexType dfdl:alignment="1" >




<xs:sequence>





<xs:element name="testElement1"

                                       type="typeWithAlign16"
                                       dfdl:alignment="8"/>





<xs:element name="testElement2"
                                       type="typeWithAlign64"
                                       dfdl:alignment="32"/>




</xs:sequence>



</xs:complexType>


</xs:element>

If element overrides type, then testElement1 has alignment 8, and testElement2 has alignment 32. 

(Draft 034 said that testElement1 had alignment 16, and testElement2 had alignment 64.)

6 Preventing Overrides

There is an issue which is what if I want to define a DFDL element or type or group, and make sure nobody can override anything.

(This was the consideration which led to the current 034 design which we point out as flawed above – where type properties win over element properties.)

So how can you lock down a representation?
The answer is that you can’t for simple types.  The override semantics allows any property to be overridden.

For complex types, if you want to create a type that definitely has a representation in a fixed character set, and which has a fixed initiator and terminator which cannot be changed by the user of that type, then you just use nested sequences.

Here is a definition of a sequence type which has all properties locked down.

 <complexType name=”NoOverrideType” dfdl:encoding=”ebcdic”>
   <sequence dfdl:initiator=”” 

             dfdl:terminator=””><!-- overrides apply here -->

  <sequence dfdl:initiator=”[” 
            dfdl:terminator=”]”> <!--no way to override -->

   …
  </sequence>

</sequence>
</complexType>

          ...
<element name=”tryingToOverride” 

      type=”NoOverrideType”

      dfdl:initiator=”(“ dfdl:terminator=”)” />

In the above, the best that the tryingToOverride element can do is wrap another initiator and terminator around the representation of the NoOverrideType, by overriding the empty initiator and terminator strings of the outer sequence. The inner sequence cannot be affected in any way. The square brackets cannot be overridden, nor can their character set encoding be overridden even though that comes from the scope. 
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