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Introduction

The following are the revised schemas, examples and XML examples for the Address Standard’s Address Reference System elements. An address reference system is an established framework of rules, both spatial and non-spatial, adopted by an Address Authority for assigning addresses within the area it administers.
GML Explanation
 These elements’ examples need to be updated to reflect Geography Mark-Up Language (GML) version 3.2.1. Specifically, most of the examples for these elements used the gml:id attribute for the gml:Point, gml:Multicurve and gml:Multisurface elements.  This attribute is used to uniquely identify the GML object.
The gml:Point element contains the position of a location in space defined by a single coordinate tuple, or group of coordinates. It uses the gml:pos and gml:coordinates child elements to describe the position of the point. The pos element represents the coordinate’s direct position relative to a Coordinate Reference System (CRS) and has the optional srsName attribute, which references the CRS, and the optional dimension attribute, which represents the number of coordinate entries, or tuples, contained in the pos element. The coordinates element represents a compact way to specify the coordinates of an object. Since this element does not have a srsName attribute, the CRS must be referenced from one of the parent geometry elements containing the gml:Point element and should not be used to describe the location of Address Reference System elements.
The gml:MultiCurve element is one of the geometry aggregates in GML. Geometry aggregates represent noncontiguous geometries.  An example of this would be that the line that defines the points of origin for address numbering along thoroughfares could be disconnected and not continuous. This element consists of the gml:Curve element, which consists of either a gml:LineStringSegment, gml:Arc, gml: ArcString, gml:Circle, gml: ArcStringByBulge, gml:ArcByBulge, gml:ArcByCenterPoint, gml: CircleByCenterPoint,  gml:CubicSpline, gml:Bspline or gml:Bezier curve segment. Most of the time, the gml:LineStringSegment element will be used to describe the Address Reference System elements.  This element is used to describe simple geometries and contains the gml:posList element, which contains the coordinates of the line.  The gml:posList element also contains the optional dimension element, which indicates how many coordinates make a coordinate tuple, or grouping.
Like gml:Multicurve, gml:Multisurface is a geometry aggregate.  An example of gml:MultiSurface in the Address Standard can found in the AddressReferenceSystemExtent element, which defines the areas for which a specific addressing reference system is used and states that these areas do not have to be contiguous. The gml:Multisurface element consists of consists of either the gml:surfaceMember or gml:surfaceMembers elements .  All of the Address Standard examples use the standard gml:surfaceMember element, which contains either a polygon, composite surface, a two dimensional surface, a polyhedral surface, a triangulated surface, a Tin surface or an orientable surface. All of the examples in the Address Standard consist of polygons.
The schemas for the element had to be modified to better reflect the examples given in the standard. Presently, the schema mandates that the gml:id attribute belongs to the address schema element and not the GML element. Also, the schema does not allow these elements to have characters or child elements. This problem has been fixed for each element by turning each element into its own group. 
The AddressReferenceSystem element had to be rewritten to include all the newly formed groups for all the elements mentioned below. Also, the AddressRangeSystemPolygon element was not previously included in the AddressReferenceSystem element. This element has been inserted between the AddressReferenceSystemRangeBreakline element and the ddressReferenceSystemReferenceDocumentCitation element.
Listed on the following pages is the page in the standard the element’s definition is in, the section of the standard containing the element, the element definition, the GML element used by the element, any other changes that need to be made to the element,  the corrected element example, the corrected XML example and schema for each element.
The AddressReferenceSystemExtent element
Page in standard: 198
Section in the standard: 2.5.4
Proposed Change in the Proposed Changes Table: 100
Element Definition:  Boundary of the area(s) within which an Address Reference System is used.
GML element used: Multisurface
Other changes needed to definition: None

Example
AddressReferenceSystemExtent:
            <gml:MultiSurface gml:id="A1886">
                <gml:surfaceMember>
                    <gml:Polygon gml:id="Armourdale1886">
                        <gml:exterior>
                            <gml:LinearRing>
                                <gml:posList>1000 1001 1000 25000 200000 1000 200000 250000 1000
                                    1000</gml:posList>
                            </gml:LinearRing>
                        </gml:exterior>
                    </gml:Polygon>
                </gml:surfaceMember>
            </gml:MultiSurface>

XML Example
<AddressReferenceSystemExtent>
            <gml:MultiSurface gml:id="A1886">
                <gml:surfaceMember>
                    <gml:Polygon gml:id="Armourdale1886">
                        <gml:exterior>
                            <gml:LinearRing>
                                <gml:posList>1000 1001 1000 25000 200000 1000 200000 250000 1000
                                    1000</gml:posList>
                            </gml:LinearRing>
                        </gml:exterior>
                    </gml:Polygon>
                </gml:surfaceMember>
            </gml:MultiSurface>
        </AddressReferenceSystemExtent>

XML Schema
<xsd:group name="AddressReferenceSystemExtentGroup">
		<xsd:annotation>
			<xsd:documentation xml:lang="en">Boundary of the area(s) within which an Address Reference System is used. </xsd:documentation>
		</xsd:annotation>
		<xsd:sequence>
			<xsd:element name="AddressReferenceSystemExtent">
				<xsd:complexType>
					<xsd:sequence>
						<xsd:element ref="gml:MultiSurface"/>
					</xsd:sequence>
				</xsd:complexType>
			</xsd:element>
		</xsd:sequence>
	</xsd:group>

The AddressReferenceSystemAxis element
Page in standard: 210
Section in the standard: 2.5.13
Proposed Change in the Proposed Changes Table: 103
Element Definition: The line that defines the points of origin for address numbering along thoroughfares that intersect it, or which are numbered in parallel to streets that intersect it. It may be a road, another geographic feature or an imaginary line.
GML element used: Multicurve
Other changes needed to definition: None

Example
AddressReferenceSystemAxis:
            <gml:MultiCurve gml:id="p29">
                <gml:curveMember>
                    <gml:Curve gml:id="p30">
                        <gml:segments>
                            <gml:LineStringSegment>
                                <gml:posList>1000 15000 20000 15000 </gml:posList>
                            </gml:LineStringSegment>
                        </gml:segments>
                    </gml:Curve>
                </gml:curveMember>
            </gml:MultiCurve>


XML Example
<AddressReferenceSystemAxis>
            <gml:MultiCurve gml:id="p29">
                <gml:curveMember>
                    <gml:Curve gml:id="p30">
                        <gml:segments>
                            <gml:LineStringSegment>
                                <gml:posList>1000 15000 20000 15000 </gml:posList>
                            </gml:LineStringSegment>
                        </gml:segments>
                    </gml:Curve>
                </gml:curveMember>
            </gml:MultiCurve>
        </AddressReferenceSystemAxis>

XML Schema
<xsd:group name="AddressReferenceSystemAxis_group">
		<xsd:annotation>
			<xsd:documentation xml:lang="en">The line that defines the points of origin for address numbering along thoroughfares that intersect it, or which are numbered in parallel to streets that intersect it. It may be a road, another geographic feature, or an imaginary line.</xsd:documentation>
		</xsd:annotation>
		<xsd:sequence>
			<xsd:element name="AddressReferenceSystemAxis">
				<xsd:complexType>
					<xsd:sequence>
						<xsd:element ref="gml:MultiCurve"/>
					</xsd:sequence>
				</xsd:complexType>
			</xsd:element>
		</xsd:sequence>
	</xsd:group>

The AddressReferenceSystemAxisPointOfBeginning element
Page in standard: 212
Section in the standard: 2.5.14
Proposed Change in the Proposed Changes Table: 101
Element Definition:  The coordinate location of the beginning point of an address numbering along an Address Reference System Axis.
GML element used: point
Other changes needed to definition: In the example section of the definition, replace “Element” with “AddressReferenceSystemAxisPointOfBeginning”. Also, place AddressReferenceSystemAxisPointOfBeginning” before the semicolon.

Example
AddressReferenceSystemAxisPointOfBeginning:
            <gml:Point gml:id="p22">
                <gml:pos>49.27 -123.11 </gml:pos>
            </gml:Point>
        </AddressReferenceSystemAxisPointOfBeginning>

XML Example
<AddressReferenceSystemAxisPointOfBeginning>
            <gml:Point gml:id="p22">
                <gml:pos>49.27 -123.11 </gml:pos>
            </gml:Point>
        </AddressReferenceSystemAxisPointOfBeginning>

XML Schema

<xsd:group name="AddressReferenceSystemAxisPointOfBeginning_group">
		<xsd:annotation>
			<xsd:documentation xml:lang="en"> Coordinate location of the beginning point for address numbers along an address axis. </xsd:documentation>
		</xsd:annotation>
		<xsd:sequence>
			<xsd:element	name="AddressReferenceSystemAxisPointOfBeginning">
				<xsd:complexType>
					<xsd:sequence>
						<xsd:element	ref="gml:Point"/>
					</xsd:sequence>
				</xsd:complexType>
			</xsd:element>
		</xsd:sequence>
	</xsd:group>

The AddressReferenceSystemReferencePolyline element
Page in Standard: 214
Section in the standard: 2.5.16
Proposed Change in the Proposed Changes Table: 97
Element Definition:  A street, geometric line or other line used to measure address number assignment intervals and ranges within an Address Reference System. This geometric line may consist of a beginning point, one or more segments of a street centerline, a  geographically, a land-division line or an imaginary line.
GML element used: Multicurve
Other changes needed to definition: The Element Name needs to be changed to “AddressReferenceSystemReferencePolygon”. The “ADDRstandard.” needs to be removed from the name.

Example
AddressReferenceSystemReferencePolyline:
            <gml:MultiCurve gml:id="p24">
                <gml:curveMember>
                    <gml:Curve gml:id="p25">
                        <gml:segments>
                            <gml:LineStringSegment>
                                <gml:posList>1000 15000 20000 15000 </gml:posList>
                            </gml:LineStringSegment>
                        </gml:segments>
                    </gml:Curve>
                </gml:curveMember>
            </gml:MultiCurve>

XML Example
<AddressReferenceSystemReferencePolyline>
            <gml:MultiCurve gml:id="p24">
                <gml:curveMember>
                    <gml:Curve gml:id="p25">
                        <gml:segments>
                            <gml:LineStringSegment>
                                <gml:posList>1000 15000 20000 15000 </gml:posList>
                            </gml:LineStringSegment>
                        </gml:segments>
                    </gml:Curve>
                </gml:curveMember>
            </gml:MultiCurve>
        </AddressReferenceSystemReferencePolyline>

XML Schema

<xsd:group name="AddressReferenceSystemReferencePolyline_group">
		<xsd:annotation>
			<xsd:documentation xml:lang="en">A street, geometric line, or other line used to measure address number assignment intervals and ranges within an Address Reference System. The Address Reference System Reference Polyline may consist of a beginning point, one or more segments of a street centerline, geographically identified line, such as a line of latitude or longitude, a land-division based line, such as a township, range, or section line, or an imaginary line constructed for the purpose of allocating address ranges and address numbers.</xsd:documentation>
		</xsd:annotation>
		<xsd:sequence>
			<xsd:element name="AddressReferenceSystemReferencePolyline">
				<xsd:complexType>
					<xsd:sequence>
						<xsd:element ref="gml:MultiCurve"/>
					</xsd:sequence>
				</xsd:complexType>
			</xsd:element>
		</xsd:sequence>
	</xsd:group>

[bookmark: _Toc384299907]The AddressReferenceSystemRangeBreakpoint element
Page in standard: 216
Section in the standard: 2.5.17
Proposed Change in the Proposed Changes Table: 98
Element Definition: A point along a street or other thoroughfare within an Address Reference System where an address range beginning and/or endpoint is located.
GML element used: Point
Other changes needed to definition: None.

[bookmark: _Toc384299908]Example
AddressReferenceSystemRangeBreakpoint:
<gml:Point gml:id="p26">
                <gml:pos>15000 15000 </gml:pos>
            </gml:Point>

[bookmark: _Toc384299909]XML Example
<AddressReferenceSystemRangeBreakpoint>
            <gml:Point gml:id="p26">
                <gml:pos>15000 15000 </gml:pos>
            </gml:Point>
[bookmark: _Toc384299910]XML Schema
	<xsd:group name="AddressReferenceSystemRangeBreakpoint_group">
		<xsd:annotation>
			<xsd:documentation xml:lang="en">A point along a street or other thoroughfare within an Address Reference System where an address range beginning and/or endpoint is located. </xsd:documentation>
		</xsd:annotation>
		<xsd:sequence>
			<xsd:element name="AddressReferenceSystemRangeBreakpoint">
				<xsd:complexType>
					<xsd:sequence>
						<xsd:element ref="gml:Point"/>
					</xsd:sequence>
				</xsd:complexType>
			</xsd:element>
		</xsd:sequence>
	</xsd:group>

[bookmark: _Toc384299911]The  AddressReferenceSystemRangeBreakline element
Page in Standard: 218
Section in the standard: 2.5.18
Proposed Change in the Proposed Changes Table: 99
Element DefinitionGML element used: Multicurve
Other changes needed to definition: The Element Name needs to be changed to “AddressReferenceSystemRangeBreakline”. The “ADDRstandard.” needs to be removed from the name.

[bookmark: _Toc384299912]Example
AddressReferenceSystemRangeBreakline:
<gml:MultiCurve gml:id="p27">
                <gml:curveMember>
                    <gml:Curve gml:id="p28">
                        <gml:segments>
                            <gml:LineStringSegment>
                                <gml:posList>1000 15000 20000 15000 </gml:posList>
                            </gml:LineStringSegment>
                        </gml:segments>
                    </gml:Curve>
                </gml:curveMember>
            </gml:MultiCurve>

[bookmark: _Toc384299913]XML Example
 <AddressReferenceSystemRangeBreakline>
            <gml:MultiCurve gml:id="p27">
                <gml:curveMember>
                    <gml:Curve gml:id="p28">
                        <gml:segments>
                            <gml:LineStringSegment>
                                <gml:posList>1000 15000 20000 15000 </gml:posList>
                            </gml:LineStringSegment>
                        </gml:segments>
                    </gml:Curve>
                </gml:curveMember>
            </gml:MultiCurve>
        </AddressReferenceSystemRangeBreakline>

[bookmark: _Toc384299914]XML Schema
<xsd:group name="AddressReferenceSystemRangeBreakline_group">
		<xsd:annotation>
			<xsd:documentation xml:lang="en">A line connecting the Address Reference System Range Breakpoints with the same value within an Address Reference System</xsd:documentation>
		</xsd:annotation>
		<xsd:sequence>
			<xsd:element name="AddressReferenceSystemRangeBreakline">
				<xsd:complexType>
					<xsd:sequence>
						<xsd:element ref="gml:MultiCurve"/>
					</xsd:sequence>
				</xsd:complexType>
			</xsd:element>
		</xsd:sequence>
	</xsd:group>

[bookmark: _Toc384299915]The AddressReferenceSystemRangePolygon element
Page in standard: 219
Section in the standard: 2.5.19
Proposed Change in the Proposed Changes Table: 97
Element Definition: A polygon created by connecting the Address Reference System Range Breakline with the same value within an Address Reference System 
GML element used: Multisurface
Other changes needed to definition: None

[bookmark: _Toc384299916]Example
AddressReferenceSystemRangePolygon:
            <gml:MultiSurface gml:id="p31">
                <gml:surfaceMember>
                    <gml:Polygon gml:id="p32">
                        <gml:exterior>
                            <gml:LinearRing>
                                <gml:posList>1000 1000 1000 25000 20000 1000 20000 25000 1000
                                    1000</gml:posList>
                            </gml:LinearRing>
                        </gml:exterior>
                    </gml:Polygon>
                </gml:surfaceMember>
            </gml:MultiSurface>

[bookmark: _Toc384299917]XML Example
<AddressReferenceSystemRangePolygon>
            <gml:MultiSurface gml:id="p31">
                <gml:surfaceMember>
                    <gml:Polygon gml:id="p32">
                        <gml:exterior>
                            <gml:LinearRing>
                                <gml:posList>1000 1000 1000 25000 20000 1000 20000 25000 1000
                                    1000</gml:posList>
                            </gml:LinearRing>
                        </gml:exterior>
                    </gml:Polygon>
                </gml:surfaceMember>
            </gml:MultiSurface>
        </AddressReferenceSystemRangePolygon>

[bookmark: _Toc384299918]XML Schema

<xsd:group name="AddressReferenceSystemRangePolygon_group">
		<xsd:annotation>
			<xsd:documentation xml:lang="en">A polygon created by connecting the Address Reference System Range Breaklines with the same value within an Address Reference System</xsd:documentation>
		</xsd:annotation>
		<xsd:sequence>
			<xsd:element name="AddressReferenceSystemRangePolygon">
				<xsd:complexType>
					<xsd:sequence>
						<xsd:element ref="gml:MultiSurface"/>
					</xsd:sequence>
				</xsd:complexType>
			</xsd:element>
		</xsd:sequence>
	</xsd:group>

[bookmark: _Toc384299919]AddressReferenceSystem
Page in standard: 222
Section in the standard: 2.5.21
Proposed Change in the Proposed Changes Table: 105
Element Definition: A set of rules and geometries that define how addresses are assigned along thoroughfares and/or within a given area. This element is a compound element consisting of the AddressReferenceSystemId,  AddressReferenceSystemName,  AddressReferenceSystemAuthority, AddressReferenceSystemType, AddressReferenceSystemRules, AddressReferenceSystemAxis, AddressReferenceSystemAxisPointOfBeginning, AddressReferenceSystemReferencePolyline, AddressReferenceSystemRangeBreakpoint, AddressReferenceSystemRangePolygon and AddressReferenceSystemReferenceDocumentation elements.
GML element used: Multisurface, Point, MultiCurve.
Other changes needed to definition: None

[bookmark: _Toc384299920]XML Example
<AddressReferenceSystem>
        <AddressReferenceSystemId>1886</AddressReferenceSystemId>
        <AddressReferenceSystemName>Amourdale</AddressReferenceSystemName>
        <AddressReferenceSystemAuthority>Department of Urban Planning and Land Use </AddressReferenceSystemAuthority>
        <AddressReferenceSystemExtent>
            <gml:MultiSurface gml:id="A1886">
                <gml:surfaceMember>
                    <gml:Polygon gml:id="Armourdale1886">
                        <gml:exterior>
                            <gml:LinearRing>
                                <gml:posList>1000 1001 1000 25000 200000 1000 200000 250000 1000
                                    1000</gml:posList>
                            </gml:LinearRing>
                        </gml:exterior>
                    </gml:Polygon>
                </gml:surfaceMember>
            </gml:MultiSurface>
        </AddressReferenceSystemExtent>
        <AddressReferenceSystemType>Grid</AddressReferenceSystemType>
        <AddressReferenceSystemRules>
            <AddressReferenceSystemStreetNamingRules> north/south streets are numbered and east\west  streets are named</AddressReferenceSystemStreetNamingRules>
        </AddressReferenceSystemRules>
        <AddressReferenceSystemAxis>
            <gml:MultiCurve gml:id="p29">
                <gml:curveMember>
                    <gml:Curve gml:id="p30">
                        <gml:segments>
                            <gml:LineStringSegment>
                                <gml:posList>1000 15000 20000 15000 </gml:posList>
                            </gml:LineStringSegment>
                        </gml:segments>
                    </gml:Curve>
                </gml:curveMember>
            </gml:MultiCurve>
        </AddressReferenceSystemAxis>
        <AddressReferenceSystemAxisPointOfBeginning>
            <gml:Point gml:id="p22">
                <gml:pos>49.27 -123.11 </gml:pos>
            </gml:Point>
        </AddressReferenceSystemAxisPointOfBeginning>
        <AddressReferenceSystemReferencePolyline>
            <gml:MultiCurve gml:id="p24">
                <gml:curveMember>
                    <gml:Curve gml:id="p25">
                        <gml:segments>
                            <gml:LineStringSegment>
                                <gml:posList>1000 15000 20000 15000 </gml:posList>
                            </gml:LineStringSegment>
                        </gml:segments>
                    </gml:Curve>
                </gml:curveMember>
            </gml:MultiCurve>
        </AddressReferenceSystemReferencePolyline>
        <AddressReferenceSystemRangeBreakpoint>
            <gml:Point gml:id="p26">
                <gml:pos>15000 15000 </gml:pos>
            </gml:Point>
        </AddressReferenceSystemRangeBreakpoint>
        <AddressReferenceSystemRangeBreakline>
            <gml:MultiCurve gml:id="p27">
                <gml:curveMember>
                    <gml:Curve gml:id="p28">
                        <gml:segments>
                            <gml:LineStringSegment>
                                <gml:posList>1000 15000 20000 15000 </gml:posList>
                            </gml:LineStringSegment>
                        </gml:segments>
                    </gml:Curve>
                </gml:curveMember>
            </gml:MultiCurve>
        </AddressReferenceSystemRangeBreakline>
        <AddressReferenceSystemRangePolygon>
            <gml:MultiSurface gml:id="p31">
                <gml:surfaceMember>
                    <gml:Polygon gml:id="p32">
                        <gml:exterior>
                            <gml:LinearRing>
                                <gml:posList>1000 1000 1000 25000 20000 1000 20000 25000 1000
                                    1000</gml:posList>
                            </gml:LinearRing>
                        </gml:exterior>
                    </gml:Polygon>
                </gml:surfaceMember>
            </gml:MultiSurface>
        </AddressReferenceSystemRangePolygon>
        <AddressReferenceSystemReferenceDocumentCitation> "Rules for the Anytown Address Reference System are found in the Anytown Address Ordinance, Chapter 15, Sections 1-29, of the Anytown Municipal Code (www.ci.anytown.na.us)"
        </AddressReferenceSystemReferenceDocumentCitation>
    </AddressReferenceSystem>

[bookmark: _Toc384299921]XML Schema

<xsd:complexType name="AddressReferenceSystem_type">
		<xsd:annotation>
			<xsd:documentation>An Address Reference System is a set of rules and geometries that define how addresses are assigned along thoroughfares and/or within a given area (Address Reference System Extent). At minimum, an Address Reference System must specify where Complete Address Number sequences begin and how Complete Address Numbers are assigned along the length of thoroughfares governed by the Address Reference System within the Address Reference System Extent. Address Reference Systems typically provide rules governing left-right parity of Complete Address Numbers, assignment of Street Names and street types, use of directionals and quadrants, and other aspects of address assignment. An Address Reference System that is based on axis lines, an Address Reference System Axis defined for each axis used to define address assignment. Each Address Reference System Axis must have an identified Address Reference System Axis Point of Beginning. An Address Reference System is known by its Address Reference System Name (required). Additional business rules for an Address Reference System are described in the Address Reference System Rules. </xsd:documentation>
		</xsd:annotation>
		<xsd:sequence>
			<xsd:element name="AddressReferenceSystemId"
				type="addr_type:AddressReferenceSystemId_type" maxOccurs="1" minOccurs="1"/>
			<xsd:element name="AddressReferenceSystemName"
				type="addr_type:AddressReferenceSystemName_type" maxOccurs="1" minOccurs="1"/>
			<xsd:element name="AddressReferenceSystemAuthority"
				type="addr_type:AddressReferenceSystemAuthority_type" maxOccurs="1" minOccurs="0"/>
			<xsd:group ref="addr_type:AddressReferenceSystemExtentGroup" minOccurs="0"/>
			<xsd:element name="AddressReferenceSystemType"
				type="addr_type:AddressReferenceSystemType_type" maxOccurs="1" minOccurs="0"/>
			<xsd:element name="AddressReferenceSystemRules"
				type="addr_type:AddressReferenceSystemRules_type" maxOccurs="1" minOccurs="0"/>
			<xsd:group ref="addr_type:AddressReferenceSystemAxis_group" maxOccurs="1" minOccurs="0"/>
			<xsd:group ref="addr_type:AddressReferenceSystemAxisPointOfBeginning_group"
				minOccurs="0"/>
			<xsd:group ref="addr_type:AddressReferenceSystemReferencePolyline_group" minOccurs="0"/>
			<xsd:group ref="addr_type:AddressReferenceSystemRangeBreakpoint_group" maxOccurs="1"
				minOccurs="0"/>
			<xsd:group ref="addr_type:AddressReferenceSystemRangeBreakline_group"
				maxOccurs="unbounded" minOccurs="0"/>
			<!-- The latter is a guess on my part -->
			<xsd:group ref="addr_type:AddressReferenceSystemRangePolygon_group" minOccurs="0"/>
			<xsd:element name="AddressReferenceSystemReferenceDocumentCitation"
				type="addr_type:AddressReferenceSystemReferenceDocumentCitation_type"
				maxOccurs="unbounded" minOccurs="0"/>
		</xsd:sequence>
	</xsd:complexType>
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