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1. Background

For coverage data especially (but not only), there is a tension between standards-based interoperable representations and efficient legacy file-based representations. There are strong requirements to retain both representations for both interoperability and existing applications. A ‘joint representation’ has been anticipated by ISO 19129, which distinguishes between the Content Model describing the logical information content for gridded datasets, the legacy Encoding, and mappings between them.

The requirements include:

1. having a GML application schema to describe the logical structure and semantic content of a coverage dataset, but retaining the coverage attribute data themselves in existing legacy (binary) persistence formats

2. enabling conceptual modelling to be unconstrained by file formats. This is already best practice for relational data – development of an Application Schema is independent of database schemas. So it should be with file-based data – the Application Schema should not be required merely to reflect the contents of a file (e.g. it should – for instance – be independent of the file format). This requirement has two corollaries:

a. an Application Schema should be able to describe extracts of a file, rather than equating an entire file to a spatial object. For example, an HDF-EOS file may contain multiple spatial objects (grid, point, and swath types) – an Application Schema, however, may be required to describe only swath-type data; a mechanism is therefore needed to refer only to an individual swath object within a HDF-EOS instance

b. an Application Schema should be able to logically model information structures across files. For example, individual calendar months of a two-year-long tidal timeseries dataset may be stored (for data management or operational reasons) in separate netCDF files, although the Application Schema will need to define the logically aggregated complete timeseries.

3. type transformation may be required – e.g. a binary file may hold data as 64-bit IEEE floating point, but a GML Application Schema might define the content as XML ‘decimal’. Other less trivial types of transformation may be required. For example, a satellite remote sensing image may be stored in a binary file format with data normalised to an 8-bit precision through offset and scale parameters; at the conceptual level, however, the Application Schema would want to model the attribute values as having a floating point type – any mapping between the content model and the legacy encoding should assert the required transformation. This requirement is not restricted to numerical content – it may be that file-based character data is required to be transformed (e.g. using regular expressions) in order to map onto the conceptual content model of an Application Schema.

4. while the coverage rangeSet provides the most well-known use case
, the following also require a mechanism like this (i.e. to be able to refer to substantive content physically contained in an external legacy file):

a. GML complex types with simple content – e.g. MeasureListType, DirectPositionListType, VectorType

b. GML Value objects – including scalar values and scalar value lists

c. Various GML simple types (particularly list types) – e.g. integerList, doubleList etc
2. References

[1] GML 3.2.1, OGC document 07-036 (http://portal.opengeospatial.org/files/?artifact_id=20509&version=1)
[2] XML Linking Language (XLink) Version 1.0, W3C (http://www.w3.org/TR/xlink/)

[3] Property metadata - patterns and encodings, OGC document 07-069 (http://portal.opengeospatial.org/files/?artifact_id=22144&version=1) – discusses a related use of xlink
[4] Exposing legacy file-based data, SEEGrid III Workshop presentation (https://www.seegrid.csiro.au/twiki/pub/AUKEGGS/FinalWorkshop/File-based_interoperability.ppt) – presented an early draft of this proposal
3. Proposal

There are several elements to the proposed solution, outlined in the following sections.

3.1 A ‘by-reference’ pattern for simple content

GML provides (in §7.2.3.3) a pattern (the gml:AssociationRoleType) for properties with complex content, supporting both “inline” and “by-reference” encoding.

Variants are also defined: to enforce (using schematron) only one of these encoding methods (gml:AbstractStrictAssociationRole), “by-reference” only (gml:ReferenceType), “inline” only (gml:InlinePropertyType).

A pattern like the following should be defined for enabling this choice also for simple content:


<complexType name="SimpleAssociationRoleType">


<simpleContent>



<extension base="anySimpleType">




<attributeGroup ref="gml:AssociationAttributeGroup"/>



</extension>


</simpleContent>

</complexType>

This pattern should be widely adopted in GML – for complex types with simple content, and for simple types.

(Note gml:OwnershipAttributeGroup is omitted since any such content is not providing a complete object with identity – unlike the complex property case.)

3.2 Profile use of simple xlink for non-GML remote resources

The conventional use of xlink within GML assumes the remote resource resolves to a GML Object (GML §8.1). However, this is a significant restriction to the xlink semantics, and prevents its use to satisfy the Use Case described earlier.

A profile of xlink should be defined to support the following example extended usage, in support of the requirements outlined earlier. These semantics are consistent with the general definitions provided in the XLink specification and GML §8.1.

Example:

<gmlElement xlink:arcrole="urn:ogc:def:contentprovider:OGC:1.0:direct" xlink:href="file:///myfile.nc#temperature" xlink:role="urn:ogc:def:fileformat:OGC:1.0:netcdf" xlink:show="embed"/>
3.2.1 xlink:arcrole

The xlink:arcrole attribute describes the nature of the remote resource in relation to the referring GML element (“local resource”). In this profiled usage of xlink, it is proposed to define a class of well-known URNs in the OGC namespace in the following form:

urn:ogc:contentprovider:OGC:version:code{:transform}
The semantics of the code parameter are as follows:

	URN code parameter
	Meaning

	direct
	The remote resource extract referred to by xlink:href provides directly the content for the local GML element

	convert
	A transformation must be performed on the remote resource extract before it provides the logical content for the local GML element.
In this case, the transform parameter may prescribe details of the transformation required (details tbd).


3.2.1.1 Interim ‘patch’ for local resources with simple content

At clause ‎‎3.1 above, a pattern is proposed for providing a “by-reference” mechanism for GML elements and types with simple content. However, the timescale required for such a change exceeds that required for application of the proposed xlink profile. In the interim, a work-around is proposed through providing an additional parameter within the URN, as follows:

urn:ogc:contentprovider:OGC:version:code:xpath{:transform}
The additional xpath parameter is used to specify a local Xpath to the GML element for which the remote resource is providing the content. This mechanism is needed wherever the GML element in question has simple content, for example:


<gml:domainSet>


<gml:MultiCurve srsName="urn:x-ogc:def:crs:EPSG:6.6:4326">



<gml:curveMember xlink:arcrole="urn:ogc:def:contentprovider:OGC:1.0:direct:LineString/posList " xlink:href="file:///myfile.nc#positions" xlink:role="urn:ogc:def:fileformat:OGC:1.0:CF-netcdf" xlink:show="embed">




<gml:LineString>





<gml:posList dimension="2"/>




</gml:LineString>



</gml:curveMember>


</gml:MultiCurve>

</gml:domainSet>
In this example the xlink:arcrole specifies that the content from the remote resource provides the logical content for the GML element gml:posList (i.e. at an XPath location of ‘LineString/posList’ relative to the local GML element curveMember).

3.2.2 xlink:role

Describes the nature of the remote resource. In this profiled usage of xlink, it is proposed that this should refer to a well-known list of file format types. Ideally, a URN namespace would be available for IANA-registered MIME types.

In any case, there may be a requirement to maintain independent governance of file format types used in typical geospatial applications, and so it is proposed to define a class of URNs in the OGC namespace for file formats:

urn:ogc:def:fileformat:OGC:version:format
3.2.3 xlink:href

The locator for a remote resource is proposed to use the URI fragment identifier for supporting requirement ‎2.a above in a limited fashion.

The interpretation of a fragment identifier is assumed to be understood for well-known file formats. For instance, it could refer to an individual ‘Scientific Data Set’ (SDS) object by name within an HDF-EOS file, or an individual ‘variable’ or ‘dimension’ by name within a netCDF file.

3.3 Application-specific schemas for complex transformation semantics

The above xlink profile provides a proposed mechanism for a limited solution to requirements ‎1, ‎2.a, ‎3 and  ‎4 identified earlier. However, more sophisticated parameterised file content extraction and transformation operations are needed in order to provide a rich ISO 19129 mapping mechanism from the legacy encoding model to the conceptual content model. A common pattern with file-based data is the requirement to integrate information structures within (requirement ‎2.a) and across multiple (requirement ‎2.b) files – this facility is available implicitly through relational tables.

Such mappings are the responsibility of thematic communities in defining the Application Schema for a domain – just how closely the Application Schema should reflect the legacy file artefacts is not possible to define a-priori.

Thus, it is necessary to envisage the need for an additional component which provides a more complex formal mechanism for describing rich mediation semantics between a legacy file collection and an Application Schema.

It is proposed that such mechanisms take the form of an XML schema, and play the role of a ‘virtual’ file format within the general xlink profile proposed above
.

There are already examples of community schemas that perform such ‘virtual’ file aggregation: e.g. CDML
, NcML
, CSML’s ‘StorageDescriptor’
.
� A requirement identified already in GML, but with gml:File providing a very inadequate solution.


� It is possible that a mechanism using the extended xlink could be developed for this purpose, but it is unlikely the extended xlink arc traversal rules would be flexible enough (e.g. to support composition of file aggregation).


� � HYPERLINK "http://esg.llnl.gov/cdat/cdms_html/cdms-6.htm" ��http://esg.llnl.gov/cdat/cdms_html/cdms-6.htm�


� � HYPERLINK "http://www.unidata.ucar.edu/software/netcdf/ncml/" ��http://www.unidata.ucar.edu/software/netcdf/ncml/�


� � HYPERLINK "http://proj.badc.rl.ac.uk/ndg/browser/TI02-CSML/trunk/documentation/CSML%20User%27s%20Manual%2C%20v2.doc?format=raw" ��http://proj.badc.rl.ac.uk/ndg/browser/TI02-CSML/trunk/documentation/CSML%20User%27s%20Manual%2C%20v2.doc?format=raw�
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