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Some information may be provided in an XML document for the purpose of providing HINTS to XML processors.  Because the veracity of the information provided as part of this issue cannot be guaranteed by the SML-IF document producer, the SML-IF header information described in this proposal is intended to provide only a “hint” regarding the degree of interoperability that can be expected of the SML-IF file.  Nevertheless, the information provided by the proposed elements should be significant to SML-IF validators and other consumers 

We shall call the following elements “interoperability indicators”.
PROPOSAL

Introduce an interoperabilityIndictor element as a child of the SML-IF identityType element (new schema is bolded).  The function of this element is “gather” in one place the factors that could affect the degree to which a SML-IF document is interoperable.  The element is defined by the following new type:
<xs:complexType name="interoperabilityIndicatorType">

  <xs:sequence>

    <xs:element name="schemaComplete" type="xs:boolean" minOccurs="0"/>

    <xs:element name="documentLocatorUsed" type="xs:boolean" 

                                         minOccurs="0"/>

    <xs:element name="conformanceLevel" minOccurs="0">

      <xs:simpleType>

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

           <xs:enumeration value="Conformant"/>

           <xs:enumeration value="ReferenceConformant"/>

        </xs:restriction>

      </xs:simpleType>

    </xs:element>

    <xs:element name="version" type="xs:string" minOccurs="0"/>

    <xs:element name="referenceScheme" type="xs:anyUri" minOccurs="0"

                maxOccurs="unbounded"/>

    <xs:any namespace="##other" processContent="lax" 

                minOccurs="0" maxOccurs="unbounded"/>
  </xs:sequence>

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

</xs:complexType>

An <interoperabilityIdentity> element of this type is to occur in the SML-IF <identity> element in conformance with the following modified type definition:

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

    <xs:sequence>

      <xs:element name="name" type="smlif:uriType"/>

      <xs:element name="version" type="smlif:tokenType" minOccurs="0"/>

      <xs:element name="displayName" type="smlif:displayType" minOccurs="0"/>

      <xs:element name="description" type="smlif:displayType" minOccurs="0"/>

      <xs:element name="interoperabilityIndicator" 
         type="smlif:interoperabilityIndicatorType" minOccurs="0"/>

      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>

    </xs:sequence>

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

  </xs:complexType>

The child elements in the interoperabilityIndicatorsType type are explained as follows:

schemaComplete: (semantics as proposed previously, see section 4.4).  A boolean element to indicate whether all schemas required by the SML model are present in the SML-IF file.  NOTE: The proposal is to drop the schemaComplete attribute from the <definitions> element, as currently in the spec, and include it as element with the new <interoperabilityIndicators> element.  It is contended that that this change provides better organization to the information regarding interoperability: one doesn’t have to look in various places to make an assessment of interoperability.
documentLocatorUsed:  Boolean element to indicate whether any documents are included by reference rather than physically embedded in the document.  The default in case the element does NOT appear is FALSE; in other words, all documents relevant to the SML model are embedded in the current SML-IF document

comformanceLevel: An element that indicates the level of compliance claimed by the producer.  There are two values of conformance: “Conformant” and “Reference Conformant”.  Note that if the Producer states “Reference Conformant” at the same time as providing Ref schemes used and does not provide the SML URI identifying URI as a value of a Ref scheme used, the consumer MAY refuse to process the document.  If this element is omitted, no assumption can be made about the compliance level of the current document.
version:  The version of the SML-IF specification on which the current document is claimed to be based.  Note that presence of this element does not imply conformance with the version of the designated specification.  If this element is not specified, the latest SML-IF specification version SHOULD be assumed.
referenceScheme:  We assume that each SML reference scheme will be identified by a URI.  Providing the URI for a reference scheme will be the responsibility of the scheme authors (e.g., the SML spec will specify the URI for the SML URI scheme)—providing this URI will also have to be included as an additional aspect in the definition of reference schemes in SML section 4.3.  The URI for each unique reference scheme used in the current SML-IF document should be specified as a value of a <referenceScheme> element.

Note that no assumptions can be made about the reference schemes used in the document if no value for this element is provided unless the document is asserted to be Reference Conformant and no reference schemes are declared—then the consumer MAY assume that all references use the SML URI reference scheme.
Alternatives

1. The SML reference scheme might be identified by a QName.  However, I believe using URIs is the more standard and convenient means to provide identifiers for such “conceptual” entities as reference schemes.  A QName would have to be an element defined in a namespace.  The namespace in which that element would be defined is not always clear.  While an element for identifying the SML URI scheme can easily be defined in the SML namespace, it is not as easy to see where the element for the EPR scheme would be defined, because the WS-Addressing namespace is not under the control of the EPR scheme creator.  On the other hand, the specification of a domain and unique name for the reference schema can be done in a specification.  Moreover, it is not clear what type of element this identifier would be and what value it would contain if dereferenced.

2. The requirement might be to express what combinations of SML Reference Schemes can be used to process the SML-IF document if multiple schemes are used.  This approach would add an additional layer of complexity that the SML-IF Producer would need to track.  However, through the conformanceLevel element, we should be able to mitigate the need for this additional complexity and still communicate what is important for determine the degree of interoperability; namely, whether the knowledge of the SML URI reference scheme is sufficient to dereference all SML references.  (If the document is not Reference Conformant and other SML reference schemes beyond the SML URI scheme is specified, SML-IF consumers will still not know under this proposal whether any combination of reference schemes with which they are familiar will yield full interoperability of the document.  I believe the cost of implementing this level of sophistication might outweigh the benefits.)
NOTE: There is also one further interoperability factor that was not considered in the original list of factors that were recognized as part of Issue 4675 (Interoperability of SML Models) even though it is mentioned in the SML-IF specification.  This factor is the support for later versions of the base specifications (see section 3).  
PROPOSAL: Introduce Non-Conforming Base Specifications element of type list of xs:anyUri, which takes as it values the namespace URIs of any base specification beyond the minimally conformant version.
    <xs:element name="nonConformBaseSpecs" minOccurs="0">

      <xs:simpleType>

        <xs:list itemType="xs:anyURI"/>

      </xs:simpleType>

    </xs:element>

Processing Interoperability Indicators

SML-IF validators/consumers may use these interoperability indicators (hints) as clues to setting up a validation session.  Some validators may wish to establish their initial validation environment based on the information.  It will be implementation-dependent how a SML-IF validator/consumer will act upon discovering an inconsistency between the interoperability indicators and the actual SML-IF document.  For example, some processors may be “forgiving” and even recoup from an unexpected situation, some may reject the document.
EXAMPLE

The pseudo-schema modifications are as follows (new pseudo-schema is bolded):

<model xmlns="http://www.w3.org/2008/01/sml-if"

      xmlns:xs="http://www.w3.org/2001/XMLSchema">

  <identity>

    <name>

      xs:anyURI Namespace identifying the model

    </name>

    <version> ?

      xs:token <!—The version of this model. E.g., 1.2 or 0.3>

    </version>

    <displayName smlerr:localizationid=

                         "xs:anyURI URI identifying the translation

                        resource for the display name" ?> ?

      xs:string Descriptive name of model intended for display

    <displayName/>

    <description smlerr:localizationid=

                         "xs:anyURI URI identifying the translation

                        resource for the description" ?> ?

      xs:string Textual description of model for human consumption

    <description/>

    <interoperabilityIndicator> ?
      <schemaComplete>xs:boolean</schemaComplete> ?
      <documentLocatorUsed>xs:boolean</documentLocatorUsed> ?
      <conformanceLevel> ?
         [ Conformant | ReferenceConformant ]
     </conformanceLevel>
      <version> ?
        xs:string  Version of SML-IF used for constructing the current
                   document
      </version>
      <referenceScheme> *
        xs:anyURI   A URI identifying a reference scheme used in the
                    current document
      </referenceScheme>

    </interoperabilityIndicator>
  </identity>

(May need the nonConformBaseSpecs element.)

