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Background:

During the face to face meeting at the OASIS Conference in San Francisco co, the TC agreed that I should provide a proposal to the TC for the use of GML in HAVE and EDXL-RM (and possibly EDXL-DE and CAP in the future.  This document is an initial draft on for using a profile of GML in HAVE and EDXL-RM.

The basis for the profile, as agreed to by the TC, would be driven by an analysis of the requirements for using location in HAVE and EDXL-RM as well as the approach for using GML already being used in GeoRSS (www.georss.org).

The proposal is to develop a Profile of GML for use in OASIS EM TC developed standards.

Terms and definitions.

GML: Geography Markup Language (GML) is an XML grammar written in XML Schema for the modeling, transport, and storage of geographic information. GML is an OGC member approved standard. GML is also a Draft International Standard (ISO) and will soon be released as an IS. The most current approved OGC version of GML is 3.1.1. When the ISO version is released, the OGC will vote to adopt that version as the most recent.

Profile: Generally, a profile is an agreed-upon restricted subset of a standard.  Standard, such as Geography Markup Language, have many features, which makes it difficult for two systems to "match" even if they both implement the specification because each user can select to implement different sets of options. Profiles are designed to trim down the list of options and ensure that two implementations can easily interoperate. Specifically, from ISO 19109: A profile is a strict subset of a Specification applicable to multiple Application Schemas. An example of a profile is the GML Profile for Simple Feature Exchange.

Quick Analysis of EDXL-RM and HAVE

The following elements are location based in EDXL-RM and can be expressed as a geometry with properties.

	Element Name
	Type of Geometry
	Notes

	RequestedLocation
	Point (default)
	

	Report Location
	Point (default)
	Could also be a point on a route

	CurrentLocation
	Point (default)
	Could also be a point on a route

	DepartureLocation
	Point (default)
	Could also be a point on a route

	ArrivalLocation
	Point (default)
	Could also be a point on a route

	RouteLocation
	Point or Linestring
	A point on a route.

	Have Organization-Location
	Point
	

	
	
	

	
	
	


Please note that these locations can also be expressed using civil location information (such as addresses). There was some discussion in SFO regarding civil addresses. An action was to investigate the use of several approaches, including xAL (an OASIS standard). Regardless of the model, GML can be used to actually encode the civil location.

Suggested Approach

Using the same philosophy as GeoRSS and other lightweight GML profiles, the following approach is suggested.

Specification of datum and coordinate reference system.

Coordinates are unambiguous only when the coordinate reference system to which those coordinates are related has been fully defined. A coordinate reference system is a coordinate system that has a reference to the Earth. A detailed discussion of spatially referencing by coordinates can be found in the OGC Abstract Specification Topic 2” Spatial Referencing by Coordinates”. This document is identical to ISO 19111.

As will the existing CAP and EDXL-DE standards and GeoRSS, WGS-84 shall be the default coordinate reference system for the GML profile proposed in this document. However, GML does provide the ability to express any CRS, either by reference or explicitly.  Further, there was discussion at the F2F about the requirement for both 2D and 3D CRS. Both WGS-84 and GML support this capability. The EPSG code for WGS-84 2-D code 4326 and the code for WGS-84 3D is (TBD).
WGS-84 Reference: National Geospatial Intelligence Agency, Department of Defense World Geodetic 103 System 1984, http://earth-info.nga.mil/GandG/tr8350_2.html, NGA Technical104 Report TR8350.2, January 2000.

Specification of Coordinates:

All coordinates in this profile shall, as a default, be expressed as Latitude Longitude (in that order) as decimal degrees white space separated. Please note that if another CRS is specified, such as UTM, GML supports the ability to express coordinates in any CRS. 

In the case of Latitude Longitude, the following clarification applies:

· Values for latitude and longitude shall be expressed as decimal fractions of degrees.  

· Whole degrees of latitude shall be represented by a decimal number ranging from 0 through 90.  Whole degrees of longitude shall be represented by a decimal number ranging from 0 through 180.  When a decimal fraction of a degree is specified, it shall be separated from the whole number of degrees by a decimal point (the period character, ".").  Decimal fractions of a degree should be expressed to the precision available, with trailing zeroes being used as placeholders if required.  A decimal point is optional where the precision is less than one degree. Some effort should be made to preserve the apparent precision when converting from another datum or representation, for example 41 degrees 13 minutes should be represented as 41.22 and not 41.21666, while 41 13' 11" may be represented as 41.2197.
· Latitudes north of the equator MAY be specified by a plus sign (+), or by the absence of a minus sign (-), preceding the designating degrees.  Latitudes south of the Equator MUST be designated by a  minus sign (-) preceding the digits designating degrees.  Latitudes on the Equator MUST be designated by a latitude value of 0.
· Longitudes east of the prime meridian shall be specified by a plus sign (+), or by the absence of a minus sign (-), preceding the designating degrees.  Longitudes west of the prime meridian MUST be designated by a minus sign (-) preceding the digits designating degrees. Longitudes on the prime meridian  MUST be designated by a longitude value of 0.  A point on the 180th meridian shall be taken as 180 degrees West, and shall include a minus sign.
Multiplicity and null values

The attributes minOccurs and maxOccurs may be specified to indicate the minimum and maximum number of times that a property element shall appear in an instance document. If minOccurs and maxOccurs are omitted, then they are assumed to have the default values defined in XML-Schema for these facets – one (1). For compliance level SF-0, the attribute minOccurs can have the values 0 or 1 and maxOccurs can only have the value 1.

In this profile, the term null is used to indicate the absence of a property value. Whether or not the value of a feature property is interpreted as being null or absent depends on the definition of the XML element into which the property is mapped in a GML application schema and the contents of that element in a GML instance document.

The salient facets of an element’s declaration that affect whether a property’s value is interpreted as being null or not are the minOccurs and maxOccurs facets. 

Although XML-Schema allows minOccurs=maxOccurs=0, this profile prohibits this combination. In addition, whether or not the value of minOccurs or maxOccurs can be equal to or greater than 1 depends on the declared compliance level of the application schemas.
A first cut at a GML profile for use in OASIS standards:

The following is an initial cut at the basic GML structures for meeting the requirements for expressing location/geography in OASIS EM standards. The following are explicit examples and have not been fully abstracted to general XML schema. Also, the issue of <namespace> has not been addressed.

Point 2D:

A point consists of a <Point> element with a child <coords> element. Within <coords> the latitude and longitude values are separated by a space
<OASIS:where>

         <gml:Point>

            <gml:pos>45.256 -71.92</gml:pos>

         </gml:Point>

      </OASIS:where>
Line (LineString) 2D
A line consists of a <LineString> element with a child <coordList> element. Within <coordList> the coordinates of the points on the line are entered as pairs of latitude and longitude values, separated by spaces. There must be at least two pairs. No two pairs may be separated by more than 179 degrees in either latitude or longitude.
<entry>

   ...

   <OASIS:where>

      <gml:LineString>

         <gml:posList>
            45.256 -110.45 46.46 -109.48 43.84 -109.86
         </gml:posList>

      </gml:LineString>

   </OASIS:where>
</entry>

Polygon 2D (Rings)

A polygon consists of a <Polygon> element with a child <exterior>, <LinearRing> and <coordList> elements. There must be at least four pairs with the last being identical to the first. (a boundary has a minimum of three actual points.) No two pairs may be separated by more than 179 degrees in either latitude or longitude.
<entry>

   ...

   <OASIS:where>
      <gml:Polygon>

         <gml:exterior>

            <gml:LinearRing>

               <gml:posList>
            45.256 -110.45 46.46 -109.48 43.84 -109.86 45.256 -110.45
               </gml:posList>
            </gml:LinearRing>

         </gml:exterior>

      </gml:Polygon>
   </OASIS:where>
</entry>

<Exterior> specifies this shape as defining the outside of an area, and <LinearRing> states that the coordinates should be connected with straight lines. Within <coordList> the coordinates of the points are entered as pairs of latitude and longitude values, separated by spaces. There must be at least four pairs with the last being identical to the first. (a polygon has a minimum of three actual points.) No two pairs may be separated by more than 179 degrees in either latitude or longitude.

<Interior> elements (also known as island, holes, or doughnuts) can also be expressed using GML. Interior elements can be expressed using:

<element ref="gml:interior" minOccurs="0" maxOccurs="unbounded" />
Circle 2D

A Circle is an arc whose ends coincide to form a simple closed loop. The following GML snippet specifies how to express a circle based on a center point and a radius.
<entry>

   ...

   <OASIS:where>

      <gml:CircleByCenterPoint>

         <gml:pos> 45.256 -110.45 </gml:pos>


<gml:radius> 10 </gml:radius>


     <gml:CircleByCenterPoint>

   </OASIS:where>
</entry>

The default units of measurement for specifying the radius shall be kilometers.

BOX 2D

A bounding box defines a rectangular region. It is often used to define the extents of a map or define a rough area of interest. A GML box is called an Envelope. It consists of an <Envelope> element with a child <lowerCorner> element and a child <upperCorner> element.
<entry>

   ...

   <OASIS:where>
      <gml:Envelope>

         <gml:lowerCorner>42.943 -71.032</gml:lowerCorner>
         <gml:upperCorner>43.039 -69.856</gml:upperCorner>
      </gml:Envelope>

   </OASIS:where>
</entry>

For those wondering what the .xsd might look like (
<?xml version="1.0" encoding="UTF-8" ?> 
- <schema xmlns="http://www.w3.org/2001/XMLSchema" xmlns:sch="http://www.ascc.net/xml/schematron" xmlns:gml="http://www.opengis.net/gml" xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:smil20="http://www.w3.org/2001/SMIL20/" xmlns:smil20lang="http://www.w3.org/2001/SMIL20/Language" targetNamespace="http://www.opengis.net/gml" elementFormDefault="qualified" version="3.1.1">
- <annotation>
  <documentation>GML Subset schema for gml:Point,gml:LineString,gml:Polygon,gml:Envelope written by gmlSubset.xslt.</documentation> 

  <documentation>Manually revised for reference by the GeoRSS application schema</documentation> 

  </annotation>
  <import namespace="http://www.w3.org/1999/xlink" schemaLocation="http://schemas.opengeospatial.net/gml/3.1.1/xlink/xlinks.xsd" /> 

- <!-- 
 ================================================= 
  --> 

  <element name="Point" type="gml:PointType" substitutionGroup="gml:_GeometricPrimitive" /> 

- <!-- 
 ================================================= 
  --> 

- <complexType name="PointType">
- <annotation>
  <documentation>A Point is defined by a single coordinate tuple.</documentation> 

  </annotation>
- <complexContent>
- <extension base="gml:AbstractGeometricPrimitiveType">
- <sequence>
- <choice>
- <annotation>
  <documentation>GML supports two different ways to specify the direct poisiton of a point. 1. The "pos" element is of type DirectPositionType.</documentation> 

  </annotation>
  <element ref="gml:pos" /> 

- <element ref="gml:coordinates">
- <annotation>
  <documentation>Deprecated with GML version 3.1.0 for coordinates with ordinate values that are numbers. Use "pos" instead. The "coordinates" element shall only be used for coordinates with ordinates that require a string representation, e.g. DMS representations.</documentation> 

  </annotation>
  </element>
- <element ref="gml:coord">
- <annotation>
  <documentation>Deprecated with GML version 3.0. Use "pos" instead. The "coord" element is included for backwards compatibility with GML 2.</documentation> 

  </annotation>
  </element>
  </choice>
  </sequence>
  </extension>
  </complexContent>
  </complexType>
- <!-- 
 ================================================= 
  --> 

- <complexType name="AbstractGeometricPrimitiveType" abstract="true">
- <annotation>
  <documentation>This is the abstract root type of the geometric primitives. A geometric primitive is a geometric object that is not decomposed further into other primitives in the system. All primitives are oriented in the direction implied by the sequence of their coordinate tuples.</documentation> 

  </annotation>
- <complexContent>
  <extension base="gml:AbstractGeometryType" /> 

  </complexContent>
  </complexType>
- <!-- 
 ================================================= 
  --> 

- <complexType name="AbstractGeometryType" abstract="true">
- <annotation>
  <documentation>All geometry elements are derived directly or indirectly from this abstract supertype. A geometry element may have an identifying attribute ("gml:id"), a name (attribute "name") and a description (attribute "description"). It may be associated with a spatial reference system (attribute "srsName"). The following rules shall be adhered: - Every geometry type shall derive from this abstract type. - Every geometry element (i.e. an element of a geometry type) shall be directly or indirectly in the substitution group of _Geometry.</documentation> 

  </annotation>
- <complexContent>
- <extension base="gml:AbstractGMLType">
- <attribute name="gid" type="string" use="optional">
- <annotation>
  <documentation>This attribute is included for backward compatibility with GML 2 and is deprecated with GML 3. This identifer is superceded by "gml:id" inherited from AbstractGMLType. The attribute "gid" should not be used anymore and may be deleted in future versions of GML without further notice.</documentation> 

  </annotation>
  </attribute>
  <attributeGroup ref="gml:SRSReferenceGroup" /> 

  </extension>
  </complexContent>
  </complexType>
- <!-- 
 ================================================= 
  --> 

- <complexType name="AbstractGMLType" abstract="true">
- <annotation>
  <documentation>All complexContent GML elements are directly or indirectly derived from this abstract supertype to establish a hierarchy of GML types that may be distinguished from other XML types by their ancestry. Elements in this hierarchy may have an ID and are thus referenceable.</documentation> 

  </annotation>
- <sequence>
  <group ref="gml:StandardObjectProperties" /> 

  </sequence>
  <attribute ref="gml:id" use="optional" /> 

  </complexType>
- <!-- 
 ================================================= 
  --> 

- <group name="StandardObjectProperties">
- <annotation>
  <documentation>This content model group makes it easier to construct types that derive from AbstractGMLType and its descendents "by restriction". A reference to the group saves having to enumerate the standard object properties.</documentation> 

  </annotation>
- <sequence>
  <element ref="gml:metaDataProperty" minOccurs="0" maxOccurs="unbounded" /> 

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

- <element ref="gml:name" minOccurs="0" maxOccurs="unbounded">
- <annotation>
  <documentation>Multiple names may be provided. These will often be distinguished by being assigned by different authorities, as indicated by the value of the codeSpace attribute. In an instance document there will usually only be one name per authority.</documentation> 

  </annotation>
  </element>
  </sequence>
  </group>
- <!-- 
 ================================================= 
  --> 

- <element name="metaDataProperty" type="gml:MetaDataPropertyType">
- <annotation>
  <documentation>Contains or refers to a metadata package that contains metadata properties.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

- <complexType name="MetaDataPropertyType">
- <annotation>
  <documentation>Base type for complex metadata property types.</documentation> 

  </annotation>
- <choice minOccurs="0">
  <element ref="gml:_MetaData" /> 

  <any processContents="lax" /> 

  </choice>
  <attributeGroup ref="gml:AssociationAttributeGroup" /> 

  <attribute name="about" type="anyURI" use="optional" /> 

  </complexType>
- <!-- 
 ================================================= 
  --> 

- <attributeGroup name="AssociationAttributeGroup">
- <annotation>
  <documentation>Attribute group used to enable property elements to refer to their value remotely. It contains the “simple link” components from xlinks.xsd, with all members “optional”, and the remoteSchema attribute, which is also optional. These attributes can be attached to any element, thus allowing it to act as a pointer. The 'remoteSchema' attribute allows an element that carries link attributes to indicate that the element is declared in a remote schema rather than by the schema that constrains the current document instance.</documentation> 

  </annotation>
  <attributeGroup ref="xlink:simpleLink" /> 

  <attribute ref="gml:remoteSchema" use="optional" /> 

  </attributeGroup>
- <!-- 
 ================================================= 
  --> 

- <attribute name="remoteSchema" type="anyURI">
- <annotation>
  <documentation>Reference to an XML Schema fragment that specifies the content model of the property’s value. This is in conformance with the XML Schema Section 4.14 Referencing Schemas from Elsewhere.</documentation> 

  </annotation>
  </attribute>
- <!-- 
 ================================================= 
  --> 

- <element name="description" type="gml:StringOrRefType">
- <annotation>
  <documentation>Contains a simple text description of the object, or refers to an external description.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

- <complexType name="StringOrRefType">
- <annotation>
  <documentation>This type is available wherever there is a need for a "text" type property. It is of string type, so the text can be included inline, but the value can also be referenced remotely via xlinks from the AssociationAttributeGroup. If the remote reference is present, then the value obtained by traversing the link should be used, and the string content of the element can be used for an annotation.</documentation> 

  </annotation>
- <simpleContent>
- <extension base="string">
  <attributeGroup ref="gml:AssociationAttributeGroup" /> 

  </extension>
  </simpleContent>
  </complexType>
- <!-- 
 ================================================= 
  --> 

- <!-- 
 ================================================= 
  --> 

- <element name="name" type="gml:CodeType">
- <annotation>
  <documentation>Label for the object, normally a descriptive name. An object may have several names, typically assigned by different authorities. The authority for a name is indicated by the value of its (optional) codeSpace attribute. The name may or may not be unique, as determined by the rules of the organization responsible for the codeSpace.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

- <complexType name="CodeType">
- <annotation>
  <documentation>Name or code with an (optional) authority. Text token. If the codeSpace attribute is present, then its value should identify a dictionary, thesaurus or authority for the term, such as the organisation who assigned the value, or the dictionary from which it is taken. A text string with an optional codeSpace attribute.</documentation> 

  </annotation>
- <simpleContent>
- <extension base="string">
  <attribute name="codeSpace" type="anyURI" use="optional" /> 

  </extension>
  </simpleContent>
  </complexType>
- <!-- 
 ================================================= 
  --> 

- <attribute name="id" type="ID">
- <annotation>
  <documentation>Database handle for the object. It is of XML type “ID”, so is constrained to be unique in the XML document within which it occurs. An external identifier for the object in the form of a URI may be constructed using standard XML and XPointer methods. This is done by concatenating the URI for the document, a fragment separator “#”, and the value of the id attribute.</documentation> 

  </annotation>
  </attribute>
- <!-- 
 ================================================= 
  --> 

- <attributeGroup name="SRSReferenceGroup">
- <annotation>
  <documentation>Optional reference to the CRS used by this geometry, with optional additional information to simplify use when a more complete definition of the CRS is not needed.</documentation> 

  </annotation>
- <attribute name="srsName" type="anyURI" use="optional">
- <annotation>
  <documentation>In general this reference points to a CRS instance of gml:CoordinateReferenceSystemType (see coordinateReferenceSystems.xsd). For well known references it is not required that the CRS description exists at the location the URI points to. If no srsName attribute is given, the CRS must be specified as part of the larger context this geometry element is part of, e.g. a geometric element like point, curve, etc. It is expected that this attribute will be specified at the direct position level only in rare cases.</documentation> 

  </annotation>
  </attribute>
- <attribute name="srsDimension" type="positiveInteger" use="optional">
- <annotation>
  <documentation>The "srsDimension" is the length of coordinate sequence (the number of entries in the list). This dimension is specified by the coordinate reference system. When the srsName attribute is omitted, this attribute shall be omitted.</documentation> 

  </annotation>
  </attribute>
  <attributeGroup ref="gml:SRSInformationGroup" /> 

  </attributeGroup>
- <!-- 
 ================================================= 
  --> 

- <attributeGroup name="SRSInformationGroup">
- <annotation>
  <documentation>Optional additional and redundant information for a CRS to simplify use when a more complete definition of the CRS is not needed. This information shall be the same as included in the more complete definition of the CRS, referenced by the srsName attribute. When the srsName attribute is included, either both or neither of the axisLabels and uomLabels attributes shall be included. When the srsName attribute is omitted, both of these attributes shall be omitted.</documentation> 

  </annotation>
- <attribute name="axisLabels" type="gml:NCNameList" use="optional">
- <annotation>
  <documentation>Ordered list of labels for all the axes of this CRS. The gml:axisAbbrev value should be used for these axis labels, after spaces and forbiddden characters are removed. When the srsName attribute is included, this attribute is optional. When the srsName attribute is omitted, this attribute shall also be omitted.</documentation> 

  </annotation>
  </attribute>
- <attribute name="uomLabels" type="gml:NCNameList" use="optional">
- <annotation>
  <documentation>Ordered list of unit of measure (uom) labels for all the axes of this CRS. The value of the string in the gml:catalogSymbol should be used for this uom labels, after spaces and forbiddden characters are removed. When the axisLabels attribute is included, this attribute shall also be included. When the axisLabels attribute is omitted, this attribute shall also be omitted.</documentation> 

  </annotation>
  </attribute>
  </attributeGroup>
- <!-- 
 ================================================= 
  --> 

- <simpleType name="NCNameList">
- <annotation>
  <documentation>A set of values, representing a list of token with the lexical value space of NCName. The tokens are seperated by whitespace.</documentation> 

  </annotation>
  <list itemType="NCName" /> 

  </simpleType>
- <!-- 
 ================================================= 
  --> 

- <!-- 
 ================================================= 
  --> 

- <element name="pos" type="gml:DirectPositionType">
- <annotation>
- <appinfo>
- <sch:pattern>
- <sch:rule context="gml:pos">
  <sch:extends rule="CRSLabels" /> 

  </sch:rule>
  </sch:pattern>
  </appinfo>
  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

- <complexType name="DirectPositionType">
- <annotation>
  <documentation>DirectPosition instances hold the coordinates for a position within some coordinate reference system (CRS). Since DirectPositions, as data types, will often be included in larger objects (such as geometry elements) that have references to CRS, the "srsName" attribute will in general be missing, if this particular DirectPosition is included in a larger element with such a reference to a CRS. In this case, the CRS is implicitly assumed to take on the value of the containing object's CRS.</documentation> 

  </annotation>
- <simpleContent>
- <extension base="gml:doubleList">
  <attributeGroup ref="gml:SRSReferenceGroup" /> 

  </extension>
  </simpleContent>
  </complexType>
- <!-- 
 ================================================= 
  --> 

- <simpleType name="doubleList">
- <annotation>
  <documentation>XML List based on XML Schema double type. An element of this type contains a space-separated list of double values</documentation> 

  </annotation>
  <list itemType="double" /> 

  </simpleType>
- <!-- 
 ================================================= 
  --> 

- <!-- 
 ================================================= 
  --> 

- <element name="coordinates" type="gml:CoordinatesType">
- <annotation>
  <documentation>Deprecated with GML version 3.1.0.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

- <complexType name="CoordinatesType">
- <annotation>
  <documentation>Tables or arrays of tuples. May be used for text-encoding of values from a table. Actually just a string, but allows the user to indicate which characters are used as separators. The value of the 'cs' attribute is the separator for coordinate values, and the value of the 'ts' attribute gives the tuple separator (a single space by default); the default values may be changed to reflect local usage. Defaults to CSV within a tuple, space between tuples. However, any string content will be schema-valid.</documentation> 

  </annotation>
- <simpleContent>
- <extension base="string">
  <attribute name="decimal" type="string" default="." /> 

  <attribute name="cs" type="string" default="," /> 

  <attribute name="ts" type="string" default="" /> 

  </extension>
  </simpleContent>
  </complexType>
- <!-- 
 ================================================= 
  --> 

- <element name="coord" type="gml:CoordType">
- <annotation>
  <documentation>Deprecated with GML 3.0 and included for backwards compatibility with GML 2. Use the "pos" element instead.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

- <complexType name="CoordType">
- <annotation>
  <documentation>Represents a coordinate tuple in one, two, or three dimensions. Deprecated with GML 3.0 and replaced by DirectPositionType.</documentation> 

  </annotation>
- <sequence>
  <element name="X" type="decimal" /> 

  <element name="Y" type="decimal" minOccurs="0" /> 

  <element name="Z" type="decimal" minOccurs="0" /> 

  </sequence>
  </complexType>
- <!-- 
 ================================================= 
  --> 

- <element name="_GeometricPrimitive" type="gml:AbstractGeometricPrimitiveType" abstract="true" substitutionGroup="gml:_Geometry">
- <annotation>
  <documentation>The "_GeometricPrimitive" element is the abstract head of the substituition group for all (pre- and user-defined) geometric primitives.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

- <element name="_Geometry" type="gml:AbstractGeometryType" abstract="true" substitutionGroup="gml:_GML">
- <annotation>
  <documentation>The "_Geometry" element is the abstract head of the substituition group for all geometry elements of GML 3. This includes pre-defined and user-defined geometry elements. Any geometry element must be a direct or indirect extension/restriction of AbstractGeometryType and must be directly or indirectly in the substitution group of "_Geometry".</documentation> 

- <appinfo>
- <sch:pattern>
- <sch:rule context="gml:_Geometry">
  <sch:extends rule="CRSLabels" /> 

  </sch:rule>
  </sch:pattern>
  </appinfo>
  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

- <element name="_GML" type="gml:AbstractGMLType" abstract="true" substitutionGroup="gml:_Object">
- <annotation>
  <documentation>Global element which acts as the head of a substitution group that may include any element which is a GML feature, object, geometry or complex value</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

- <element name="_Object" abstract="true">
- <annotation>
  <documentation>This abstract element is the head of a substitutionGroup hierararchy which may contain either simpleContent or complexContent elements. It is used to assert the model position of "class" elements declared in other GML schemas.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

  <element name="LineString" type="gml:LineStringType" substitutionGroup="gml:_Curve" /> 

- <!-- 
 ================================================= 
  --> 

- <complexType name="LineStringType">
- <annotation>
  <documentation>A LineString is a special curve that consists of a single segment with linear interpolation. It is defined by two or more coordinate tuples, with linear interpolation between them. It is backwards compatible with the LineString of GML 2, GM_LineString of ISO 19107 is implemented by LineStringSegment.</documentation> 

  </annotation>
- <complexContent>
- <extension base="gml:AbstractCurveType">
- <sequence>
- <choice>
- <annotation>
  <documentation>GML supports two different ways to specify the control points of a line string. 1. A sequence of "pos" (DirectPositionType) or "pointProperty" (PointPropertyType) elements. "pos" elements are control points that are only part of this curve, "pointProperty" elements contain a point that may be referenced from other geometry elements or reference another point defined outside of this curve (reuse of existing points). 2. The "posList" element allows for a compact way to specifiy the coordinates of the control points, if all control points are in the same coordinate reference systems and belong to this curve only. The number of direct positions in the list must be at least two.</documentation> 

  </annotation>
- <choice minOccurs="2" maxOccurs="unbounded">
  <element ref="gml:pos" /> 

  <element ref="gml:pointProperty" /> 

- <element ref="gml:pointRep">
- <annotation>
  <documentation>Deprecated with GML version 3.1.0. Use "pointProperty" instead. Included for backwards compatibility with GML 3.0.0.</documentation> 

  </annotation>
  </element>
- <element ref="gml:coord">
- <annotation>
  <documentation>Deprecated with GML version 3.0. Use "pos" instead. The "coord" element is included for backwards compatibility with GML 2.</documentation> 

  </annotation>
  </element>
  </choice>
  <element ref="gml:posList" /> 

- <element ref="gml:coordinates">
- <annotation>
  <documentation>Deprecated with GML version 3.1.0. Use "posList" instead.</documentation> 

  </annotation>
  </element>
  </choice>
  </sequence>
  </extension>
  </complexContent>
  </complexType>
- <!-- 
 ================================================= 
  --> 

- <complexType name="AbstractCurveType" abstract="true">
- <annotation>
  <documentation>An abstraction of a curve to support the different levels of complexity. The curve can always be viewed as a geometric primitive, i.e. is continuous.</documentation> 

  </annotation>
- <complexContent>
  <extension base="gml:AbstractGeometricPrimitiveType" /> 

  </complexContent>
  </complexType>
- <!-- 
 ================================================= 
  --> 

- <element name="pointProperty" type="gml:PointPropertyType">
- <annotation>
- <appinfo>
- <sch:pattern>
- <sch:rule context="gml:pointProperty">
  <sch:extends rule="hrefOrContent" /> 

  </sch:rule>
  </sch:pattern>
  </appinfo>
  <documentation>This property element either references a point via the XLink-attributes or contains the point element. pointProperty is the predefined property which can be used by GML Application Schemas whenever a GML Feature has a property with a value that is substitutable for Point.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> 

- <complexType name="PointPropertyType">
- <annotation>
  <documentation>A property that has a point as its value domain can either be an appropriate geometry element encapsulated in an element of this type or an XLink reference to a remote geometry element (where remote includes geometry elements located elsewhere in the same document). Either the reference or the contained element must be given, but neither both nor none.</documentation> 

  </annotation>
- <sequence>
  <element ref="gml:Point" minOccurs="0" /> 

  </sequence>
- <attributeGroup ref="gml:AssociationAttributeGroup">
- <annotation>
  <documentation>This attribute group includes the XLink attributes (see xlinks.xsd). XLink is used in GML to reference remote resources (including those elsewhere in the same document). A simple link element can be constructed by including a specific set of XLink attributes. The XML Linking Language (XLink) is currently a Proposed Recommendation of the World Wide Web Consortium. XLink allows elements to be inserted into XML documents so as to create sophisticated links between resources; such links can be used to reference remote properties. A simple link element can be used to implement pointer functionality, and this functionality has been built into various GML 3 elements by including the gml:AssociationAttributeGroup.</documentation> 

  </annotation>
  </attributeGroup>
  </complexType>
- <!-- 
 ================================================= 
  --> [image: image1.png]



- <element name="pointRep" type="gml:PointPropertyType">
- <annotation>
  <documentation>Deprecated with GML version 3.1.0. Use "pointProperty" instead. Included for backwards compatibility with GML 3.0.0.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> [image: image2.png]



- <element name="posList" type="gml:DirectPositionListType">
- <annotation>
- <appinfo>
- <sch:pattern>
- <sch:rule context="gml:posList">
  <sch:extends rule="CRSLabels" /> 

  </sch:rule>
  </sch:pattern>
  </appinfo>
- <appinfo>
- <sch:pattern>
- <sch:rule context="gml:posList">
  <sch:extends rule="Count" /> 

  </sch:rule>
  </sch:pattern>
  </appinfo>
  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> [image: image3.png]



- <complexType name="DirectPositionListType">
- <annotation>
  <documentation>DirectPositionList instances hold the coordinates for a sequence of direct positions within the same coordinate reference system (CRS).</documentation> 

  </annotation>
- <simpleContent>
- <extension base="gml:doubleList">
  <attributeGroup ref="gml:SRSReferenceGroup" /> 

- <attribute name="count" type="positiveInteger" use="optional">
- <annotation>
  <documentation>"count" allows to specify the number of direct positions in the list. If the attribute “count” is present then the attribute “srsDimension” shall be present, too.</documentation> 

  </annotation>
  </attribute>
  </extension>
  </simpleContent>
  </complexType>
- <!-- 
 ================================================= 
  --> [image: image4.png]



- <element name="_Curve" type="gml:AbstractCurveType" abstract="true" substitutionGroup="gml:_GeometricPrimitive">
- <annotation>
  <documentation>The "_Curve" element is the abstract head of the substituition group for all (continuous) curve elements.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> [image: image5.png]



  <element name="Polygon" type="gml:PolygonType" substitutionGroup="gml:_Surface" /> 

- <!-- 
 ================================================= 
  --> [image: image6.png]



- <complexType name="PolygonType">
- <annotation>
  <documentation>A Polygon is a special surface that is defined by a single surface patch. The boundary of this patch is coplanar and the polygon uses planar interpolation in its interior. It is backwards compatible with the Polygon of GML 2, GM_Polygon of ISO 19107 is implemented by PolygonPatch.</documentation> 

  </annotation>
- <complexContent>
- <extension base="gml:AbstractSurfaceType">
- <sequence>
  <element ref="gml:exterior" minOccurs="0" /> 

  <element ref="gml:interior" minOccurs="0" maxOccurs="unbounded" /> 

  </sequence>
  </extension>
  </complexContent>
  </complexType>
- <!-- 
 ================================================= 
  --> [image: image7.png]



- <complexType name="AbstractSurfaceType">
- <annotation>
  <documentation>An abstraction of a surface to support the different levels of complexity. A surface is always a continuous region of a plane.</documentation> 

  </annotation>
- <complexContent>
  <extension base="gml:AbstractGeometricPrimitiveType" /> 

  </complexContent>
  </complexType>
- <!-- 
 ================================================= 
  --> [image: image8.png]



- <element name="exterior" type="gml:AbstractRingPropertyType">
- <annotation>
  <documentation>A boundary of a surface consists of a number of rings. In the normal 2D case, one of these rings is distinguished as being the exterior boundary. In a general manifold this is not always possible, in which case all boundaries shall be listed as interior boundaries, and the exterior will be empty.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> [image: image9.png]



- <complexType name="AbstractRingPropertyType">
- <annotation>
  <documentation>Encapsulates a ring to represent the surface boundary property of a surface.</documentation> 

  </annotation>
- <sequence>
  <element ref="gml:_Ring" /> 

  </sequence>
  </complexType>
- <!-- 
 ================================================= 
  --> [image: image10.png]



- <element name="_Ring" type="gml:AbstractRingType" abstract="true" substitutionGroup="gml:_Geometry">
- <annotation>
  <documentation>The "_Ring" element is the abstract head of the substituition group for all closed boundaries of a surface patch.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> [image: image11.png]



- <complexType name="AbstractRingType" abstract="true">
- <annotation>
  <documentation>An abstraction of a ring to support surface boundaries of different complexity.</documentation> 

  </annotation>
- <complexContent>
  <extension base="gml:AbstractGeometryType" /> 

  </complexContent>
  </complexType>
- <!-- 
 ================================================= 
  --> [image: image12.png]



- <element name="interior" type="gml:AbstractRingPropertyType">
- <annotation>
  <documentation>A boundary of a surface consists of a number of rings. The "interior" rings seperate the surface / surface patch from the area enclosed by the rings.</documentation> 

  </annotation>
  </element>
- <!-- 
 ================================================= 
  --> [image: image13.png]



- <element name="_Surface" type="gml:AbstractSurfaceType" abstract="true" substitutionGroup="gml:_GeometricPrimitive">
- <annotation>
  <documentation>The "_Surface" element is the abstract head of the substituition group for all (continuous) surface elements.</documentation> 

  </annotation>
  </element>
- <!-- 
 =========== J.Lieberman - elements added manually to script result ========= 
  --> [image: image14.png]



- <!-- 
 =========== Abstract Metadata supertype ========================= 
  --> [image: image15.png]



- <element name="_MetaData" type="gml:AbstractMetaDataType" abstract="true" substitutionGroup="gml:_Object">
- <annotation>
  <documentation>Abstract element which acts as the head of a substitution group for packages of MetaData properties.</documentation> 

  </annotation>
  </element>
- <!-- 
 =========================================================== 
  --> [image: image16.png]



- <complexType name="AbstractMetaDataType" abstract="true" mixed="true">
- <annotation>
  <documentation>An abstract base type for complex metadata types.</documentation> 

  </annotation>
  <attribute ref="gml:id" use="optional" /> 

  </complexType>
- <!-- 
 =========================================================== 
  --> [image: image17.png]



- <!-- 
 Envelope 
  --> [image: image18.png]



- <!-- 
 =========================================================== 
  --> [image: image19.png]



  <element name="Envelope" type="gml:EnvelopeType" /> 

- <!-- 
 =========================================================== 
  --> [image: image20.png]



- <complexType name="EnvelopeType">
- <annotation>
  <documentation>Envelope defines an extent using a pair of positions defining opposite corners in arbitrary dimensions. The first direct position is the "lower corner" (a coordinate position consisting of all the minimal ordinates for each dimension for all points within the envelope), the second one the "upper corner" (a coordinate position consisting of all the maximal ordinates for each dimension for all points within the envelope).</documentation> 

  </annotation>
- <choice>
- <sequence>
  <element name="lowerCorner" type="gml:DirectPositionType" /> 

  <element name="upperCorner" type="gml:DirectPositionType" /> 

  </sequence>
- <element ref="gml:coord" minOccurs="2" maxOccurs="2">
- <annotation>
  <appinfo>deprecated</appinfo> 

  <documentation>deprecated with GML version 3.0</documentation> 

  </annotation>
  </element>
- <element ref="gml:pos" minOccurs="2" maxOccurs="2">
- <annotation>
  <appinfo>deprecated</appinfo> 

  <documentation>Deprecated with GML version 3.1. Use the explicit properties "lowerCorner" and "upperCorner" instead.</documentation> 

  </annotation>
  </element>
- <element ref="gml:coordinates">
- <annotation>
  <documentation>Deprecated with GML version 3.1.0. Use the explicit properties "lowerCorner" and "upperCorner" instead.</documentation> 

  </annotation>
  </element>
  </choice>
  <attributeGroup ref="gml:SRSReferenceGroup" /> 

  </complexType>
- <!-- 
 =========================================================== 
  --> [image: image21.png]



  <element name="LinearRing" type="gml:LinearRingType" substitutionGroup="gml:_Ring" /> 

- <!-- 
 =========================================================== 
  --> [image: image22.png]



- <complexType name="LinearRingType">
- <annotation>
  <documentation>A LinearRing is defined by four or more coordinate tuples, with linear interpolation between them; the first and last coordinates must be coincident.</documentation> 

  </annotation>
- <complexContent>
- <extension base="gml:AbstractRingType">
- <sequence>
- <choice>
- <annotation>
  <documentation>GML supports two different ways to specify the control points of a linear ring. 1. A sequence of "pos" (DirectPositionType) or "pointProperty" (PointPropertyType) elements. "pos" elements are control points that are only part of this ring, "pointProperty" elements contain a point that may be referenced from other geometry elements or reference another point defined outside of this ring (reuse of existing points). 2. The "posList" element allows for a compact way to specifiy the coordinates of the control points, if all control points are in the same coordinate reference systems and belong to this ring only. The number of direct positions in the list must be at least four.</documentation> 

  </annotation>
- <choice minOccurs="4" maxOccurs="unbounded">
  <element ref="gml:pos" /> 

  <element ref="gml:pointProperty" /> 

- <element ref="gml:pointRep">
- <annotation>
  <documentation>Deprecated with GML version 3.1.0. Use "pointProperty" instead. Included for backwards compatibility with GML 3.0.0.</documentation> 

  </annotation>
  </element>
  </choice>
  <element ref="gml:posList" /> 

- <element ref="gml:coordinates">
- <annotation>
  <documentation>Deprecated with GML version 3.1.0. Use "posList" instead.</documentation> 

  </annotation>
  </element>
- <element ref="gml:coord" minOccurs="4" maxOccurs="unbounded">
- <annotation>
  <documentation>Deprecated with GML version 3.0 and included for backwards compatibility with GML 2. Use "pos" elements instead.</documentation> 

  </annotation>
  </element>
  </choice>
  </sequence>
  </extension>
  </complexContent>
  </complexType>
- <!-- 
 =========================================================== 
  --> [image: image23.png]



  </schema>
