Use of GML in Geopriv?

GML consists of a set of XML schemas (schemas.opengis.net/gml/) and the proper GML specification (http://www.opengis.org/docs/02-023r4.pdf). Subsequent references are with respect to this specification.
Some GML basics

GML = Geography Markup Language.

Series of XML schemas for describing geographic data, schemas.opengis.net/gml/.

Current version: 3.0: http://www.opengis.org/docs/02-023r4.pdf.

(there are 3.0.1 versions of the GML schemas).

Developed by: OpenGIS Consortium (OGC), www.opengis.org, industry consortium consisting of 258 companies, government agencies and universities.

Namespace: xmlns:gml="http://www.opengis.net/gml"

Approach 1: Generate a GML application

A GML application schema is an XML schema that uses the type and element definitions of a GML profile as a basis and includes or extends them in new type and element definitions. GML 3 distinguishes between the following types of application schemas that define XML languages for what GML calls

· features and feature collections (8.3),

· coverages (8.4),

· observations (8.5),

· dictionaries and definitions (8.6),

· coordinate reference systems (8.7),

· values (8.8).

Definitions of these terms can be found in chapter 4 of the GML specification. For example, Geopriv could define a GML application of type "feature and feature collections" that makes the Geopriv "Target" a GML "feature". An application schema of this type must import feature.xsd directly by, for instance,

<import namespace="http://www.opengis.net/gml" schemaLocation="../ feature.xsd"/>
or indirectly, by importing one of the GML schema documents which includes feature.xsd transitively. This in turn will lead to the following chain of inclusions and imports:

feature.xsd:


include geometryBasic2d.xsd





include temporal.xsd

geometryBasic2d.xsd:

include geometryBasic0d1d.xsd

geometryBasic0d1d.xsd:
include measures.xsd

measures.xsd:


include units.xsd

units.xsd:


include dictionary.xsd

dictionary.xsd:


include gmlBase.xsd

gmlBase.xsd:


include basicTypes.xsd





import xlinks.xsd

temporal.xsd:


include units.xsd

The feature schema defines the abstract _Feature element as follows:

<element name="_Feature" type="gml:AbstractFeatureType" abstract="true"

  substitutionGroup="gml:_GML"/>

<complexType name="AbstractFeatureType" abstract="true">

  <complexContent>

    <extension base="gml:AbstractGMLType">

      <sequence>

        <element ref="gml:boundedBy" minOccurs="0"/>

        <element ref="gml:location" minOccurs="0"/>

      </sequence>

      <attribute name="fid" type="string"></attribute>

    </extension>

  </complexContent>

</complexType>
In a Geopriv GML application schema of feature type, a type "TargetType" could be defined as follows:

<complexType name="TargetType">

  <complexContent>

    <extension base="gml:AbstractFeatureType">

      <sequence>

        <element name="TargetIdentifier" type= .../>

        <element name="Device" type= .../>

        <element name="RuleMaker" type= .../>

        ...

      </sequence>

    </extension>

  </complexContent>  

</complexType>

The gml:location element is defined by the feature schema as follows:

<element name="location" type="gml:LocationPropertyType"

  substitutionGroup="gml:_property"/>

<complexType name="LocationPropertyType">

  <sequence>

    <group ref="gml:locator" minOccurs="0"/>

  </sequence>

  <attributeGroup ref="gml:AssociationAttributeGroup"/>

</complexType>

<group name="locator">

  <choice>

    <element ref="gml:_Geometry"/>

    <element ref="gml:LocationKeyWord"/>

    <element ref="gml:LocationString"/>

  </choice>

</group>
The location element of a GML feature can contain the location of the feature in different ways (7.4.1.4):

1) with respect to a particular spatial coordinate system (srs): Example:

<gml:location>
  <gml:Point gml:id="point96" srsName="epsg:4326">
    <gml:coordinates>31:56:00S 115:50:00E</gml:coordinates>
  </gml:Point>
</gml:location>

2) using the name of a controlled resource: Example:

<gml:location>
  <gml:LocationKeyWord

    codeSpace="http://www.anzlic.org.au/icsm/cgna/index.html">

    Leederville

  </gml:LocationKeyWord>
</gml:location>

3) by a text string: Example:

<gml:location>

  <gml:LocationString>

    J. Cuellar's town of birth

  </gml:LocationString>

</gml:location> 

4) given by another service: Example:

<gml:location xlink:href="http://my.big.org/locations/point53"/>

Approach 2: Generate a GML profile

A GML profile consists of XML schemas that are defined in such a way that XML instance documents valid against the profile schemas are also valid against the full set of GML schemas (chapter 7.16). Thus, a GML profile defines XML types and elements that are consistent with the complete GML set of schemas, but potentially restricts the complete GML vocabulary and syntax. Geopriv could define a GML profile suitable for its needs. 

The GML schemas feature.xsd (7.4.1) or measures.xsd (chapter 7.10.3) could be a starting point for generating a Geopriv GML profile. The latter schema offers several type definitions that could be profiled by Geopriv when defining XML elements for representing longitude and latitude values. A simple possibility based on a GML profile that adopts measures.xsd unmodified could look like as follows: 

<schema ...

  xmlns:gml="http://www.opengis.net/gml"

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

  ...

  <element name="longitude" type="gml:DMSAngleType"/>

  <element name="latitude" type="gml:DMSAngleType"/>

  ...

</schema>

The gml:DMSAngleType is defined as follows:

<complexType name="DMSAngleType">

  <annotation>

    <documentation>

      Angle value provided in degree-minute-second or degree-minute

      format.

    </documentation>

  </annotation>

  <sequence>

    <element ref="gml:degrees"/>

    <choice minOccurs="0">

      <element ref="gml:decimalMinutes"/>

      <sequence>

        <element ref="gml:minutes"/>

        <element ref="gml:seconds" minOccurs="0"/>

      </sequence>

    </choice>

  </sequence>

</complexType>

Herein, the gml:degrees and gml:minutes elements are of XML built-in type nonNegativeInteger and are restricted to the interval [0, ..., 359] and [0, ..., 59], respectively. In addition, the gml:degrees element is equipped with an optional attribute direction of type string whose value is restricted to N, E, S, and W. The referenced gml:decimalMinutes and gml:seconds elements are of XML built-in type decimal restricted to the interval [0.00, ..., 60.00[ (i.e. 60 is the smallest value excluded) in both cases. The XML data type decimal supports decimal digits of arbitrary length.

According to these definitions, a Geopriv longitude element representing a value of 17 degrees East, 32 minutes, and 44.3239 seconds could then look like as follows:

<longitude>

  <degrees direction="E">17</degrees>

  <minutes>32</minutes>

  <seconds>44.3239</seconds>

</longitude>
A Geopriv GML profile that leaves measures.xsd unmodified has to import the gml namespace and the measures.xsd vocabulary:

<import namespace="http://www.opengis.net/gml"

        schemaLocation="../measures.xsd"/>

The measures schema then includes directly or indirectly the following other GML schemas:

measures.xsd:

include units.xsd

units.xsd:

include dictionary.xsd

dictionary.xsd:

include gmlBase.xsd

gmlBase.xsd:

include basicTypes.xsd

Additionally, the gmlBase.xsd schema imports the W3C XLink namespace. (A complete overview on GML schema dependencies is given on page 226).

On the other hand, Geopriv could check whether it can renounce, for instance, on XLink attributes (see attribute group "AssociationAttributeGroup" in gmlBase.xsd), and generate a GML profile that actually restricts the measures.xsd vocabulary to its needs. The GML specification provides a list of rules that must be followed when generating a GML profile (7.16.4).

