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The Geography Markup Language (GML) is the XML grammar defined by the Open Geosp&iaisortium (OGC) to express
geographical features. GML serves as a modelingulage for geographic systems as well as an operci@nge format for geographic
transactions on the Internet. Note that the conokfetature in GML is a very general one and inelkidot only conventional "vector" or
discrete objects, but also coverages (see also BR)Land sensor data. The ability to integratecaths of geographic information is key to
the utility of GML.
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Standards

The OGC is an international voluntary consensusdstals organization whose members maintairGgraphy Markup Language
standard. The OGC coordinates with the ISO TC 24ddards organization to maintain consistency betm@GC and ISO standards
work. GML is in the process of being adopted atSih standard (ISO 19136) and is expected to basetbas an International Standard
(http://www.isotc211.0rg) in 2007.

GML is the XML data standard for the GeoWeb (hiftpasw.geoweb.org/) infrastructure, enabling Interoebnected devices to access
geographical information, including, for examplesnchant locations and traffic conditions.

GML can also be included in version 1.0 of the BdiStates National Information Exchange Model.

GML model

The original GML model was based on the World Widleb Consortium's Resource Description FrameworkfRBubsequently, the
OGC introduced XML schemas into GML's structuréaédp connect the various existing geographic daedavhose relational structure
XML schemas more easily define. The resulting XMihesma-based GML retains many features of RDF, dhetuthe idea of child
elements as properties of the parent object (RR8)the use of remote property references.

GML contains a rich set of primitives which are dise build application specific schemas or applaratanguages. These primitives
include:

= Feature

Geometry

Coordinate Reference System

Time

Dynamic feature

Coverage (including geographic images)
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= Unit of measure
= Map presentation styling rules

Profile

GML profiles are logical restrictions to GML, and may be expeesby a document, an XML schema or both. Thed#dqware intended
to simplify adoption of GML, to facilitate rapid eption of the standard. The followipgofiles, as defined by the GML specification, have
been published or proposed for public use:

= A Point Profile for applications with point geometric data butheiit the need for the full GML grammar
= A GML Smple Features profile supporting vector feature requests and transasteg. with a WFS

= A GML profile for GMJP2 (GML in JPEG 2000)

= A GML profile for RSS

Note thaiProfiles are distinct from application schem&sofiles are part of GML namespaces (Open GIS GML
(http://wvww.opengis.net/gml) ) and define restritsibsets of GML. Application schemas are XML vadabes defined using GML and
which live in an application-defined target namespapplication schemas can be built on specificlGivbfiles or use the full GML
schema set.

Profiles are often created in support for GML dedVanguages (see application schemas) creategpog of particular application
domains such as commercial aviation, nautical aigdr resource exploitation.

The GML Specification (Since GML v3.) contains arp XSLT scripts (usually referred to as the "sabtool") that can be used to
construct GML profiles.

GML Simple Features Profile

The GML Smple Features Profile is a more complete profile of GML than the ab&aint Profile and supports a wide range of vector
feature objects, including the following:

1. A reduced geometry model allowing 0d, 1d and 2ddimgeometric objects (all based on linear intexmh) and the corresponding
aggregate geometries (gml:MultiPoint, gml:MultiCepetc).

2. A simplified feature model which can only be oneecledeep (in the general GML model, arbitrary negtf features and feature
properties is not permitted).

3. All non-geometric properties must be XML Schemapenypes — i.e. cannot contain nested elements.

4. Remote property value references (xlink:href) Jikat in the main GML specification.

Since the profile aims to provide a simple entringadt does not provide support for the following:

= coverages
topology

observations

value objects (for real time sensor data)
nor support for dynamic features.

Nonetheless it supports a good variety of real dvprbblems
Subset tool

In addition, the GML specification providesabset tool to generate GML profiles containing a user-spedifist of components. The tool
consists of a pair of XSLT scripts. The scriptseyate a profile that a developer may extend mayoalbtherwise enhance through
schema restriction. Note that as restrictions effthl GML specification, application schemas thgirofile can generate must themselves
be valid GML application schemas.

The subset tool can generate profiles for manyra#esons as well. Listing the elements and ate#to include in the resultant profile
schema and running the tool results in a singlélprechema file containing only the user-specifiieans and all of the element, attribute
and type declarations on which the specified itdeyend. Some Profile schemas created in this maunipgort other specifications
including IHO S-57 and GML in JPEG 2000.

Application schema
In order to expose an application's geographic dataGML, a community or organization creates avllXschema specific to the

application domain of interest(tlapplication schema). This schema describes the object types whosetdatcommunity is interested in
and which community applications must expose. Kan®le, an application for tourism may define objgpes including monuments,
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places of interest, museums, road exits, and viewgpm itsapplication schema. Those object types in turn reference the primitibject
types defined in the GML standard.

A list of known publicly available GML ApplicatioBchemas is being assembled.

Some other markup languages for geography use scbenstructs, but GML builds on the existing XMlhema model instead of creating
a new schema language.

GML and KML

Note that the KML language made popular by Goagle ¢omplementary to GML. Whereas GML is a languagmcode geograph
content, by describing a spectrum of applicatioeais and their properties (e.g. bridges, roadsy&uwehicles etc), KML is a language for
the visualization of geographic information. KMLche used to carry GML content, and GML can belégtyto KML for the purposes of
presentation.

GML geometries

GML encodes th&ML geometries, or geometric characteristics, of geographic objects as elements within GML doents. The
geometries of those objects may describe, for el@muads, rivers, and bridges.

The key GML geometry object types in GML 1.0 and IGRI0, are the following:

= Point
= LineString
= Polygon

Note that this geometry model is identical to teemgetry model in KML

Features

GML definesfeatures distinct fromgeometry objects. A feature is an application object that represents a phisiaiity, e.g. a building, a
river, or a person. Aeature may or may not have geometric aspectgedmetry object defines a location or region instead of a physical
entity, and hence is different fronfeature. The distinction betweefieatures andgeometry objects in GML contrasts with models used in
other geographic information systems (GIS) thatenadk such distinction. That is, although some o@i& definefeatures andgeometry
objects interchangeably as items on a map, GML maintdiamtas separate entity types.

In GML, afeature can have various geometry properties that desgebenetric aspects or characteristics of the fegtug. the feature's
Point or Extent properties). GML also provides the ability features to share a geometry property with one anothersiryguaremote
property reference on the shared geometry property. Remote propeatis general feature of GML borrowed from RDF XAnk: href
attribute on a GML geometry property means thattidae of the property is the resource referenndtie link.

For example, 8uilding feature in a particular GML application schemahmhigave a position given by the primitive GML gedmebject
type Point. However, theBuilding is a separate entity from theint that defines its position. In additionfeature may have several
geometry properties (or none at all), for examplexent and aposition.

Coordinates

Coordinates in GML represent the coordinatesgebmetry objects. Coordinates can be specified by any of the fahgwsML elements:

= <gml:coordinates>
= <gml:pos>
= <gml:posList>

GML has multiple ways to represent coordinates.ex@mple, thecgml:coordinates> element can be used, as follows:
1
g : Poi nt gm :id="p21" srsName="urn:ogc: def:crs: EPSG 6. 6: 4326" >

1 <gni:coordinat es>45. 67, 88.56</gnl : coor di nat es>
</ gm : Poi nt >
1

Note that, when expressed as above, the indivich@dinates (e.(88.56) are not separately accessible through the XMLubwent Object
Model since the content of the <gml:coordinatess&nt is just a single string.

To make GML coordinates accessible through the Xd@M, GML 3.0 introduced thegml:pos> and<gml:posList> elements. (Note
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that although GML versions 1 and 2 had ttgenl:coord> element, it is treated as a defect and is not.y&king the<gml:pos> element
instead of thecgml:coordinates> element, the same point can be represented as/$oll

:<gn1 Poi nt gm :id="p21" srsName="urn:ogc: def:crs: EPSG 6. 6: 4326" >
1 <gn:pos di nensi on="2">45.67 88.56</gnl : pos>
|</gn1 Poi nt >

:<grr1 LineString gm :id="p21" srsNane="urn:ogc: def:crs: EPSG 6. 6: 4326" >
1 <gni:coordinates>45. 67, 88.56 55.56, 89. 44</gni : coor di nat es>
|</ gm : LineString >

1

kgl : LineString gn:id= “p21“ srsName="ur n: ogc: def : crs: EPSG 6. 6: 4326" >
1 <gnl:posList di nension="2">45.67 88.56 55.56 89.44</gm : posLi st >
-</grr1 Li neString >

For GML data servers (WFS) and conversion toolsahy support GML 1 or GML 2 (i.e. only the <gmbmrdinates> element), there is no
alternative to<gml:coordinates>. For GML 3 documents and later, howewvegml:pos> and<gml:posList> are preferable to
<gml:coordinates>.

For more information on thersName attribute, se€oordinate Reference System below.

Coordinate Reference System

A Coordinate Reference System (CRS) determines the geometry of each geometrgeziein a GML document.

Unlike KML or GeoRSS, GML does not assume a sinfifed coordinate system. Instead, each coordisytem must be specified with a
Coordinate Reference System. The elements whose coordinates are interpretiddrespect to such a CRS include the following:

= <gml:coordinates>
= <gml:pos>
= <gml:posList>

An srsName attribute attached to a geometry object spedifieobject's CRS, as shown in the following example

1

g : Poi nt gm :id="pl" srsName="#srs36">

' <gm : coor di nat es>100, 200</ gl : coor di nat es>
-</grr1 Poi nt >

The value of thersName attribute is a Uniform Resource Identifier (URt)refers to a definition of the Coordinate RefareiBystem that
is used to interpret the coordinates in the gegmétre CRS definition may be in a document (i.8atfile) or in an online web service.

ThesrsName URI may also be a Uniform Resource Name (URNYéderencing a common CRS definition. The OGC hazldped a
URN structure and a set specific URNs to encodeestommon Coordinate Reference Systems. A URN resobsolves those URNSs to
GML CRS definitions.

Examples

Polygons, Points, andneString objects are encoded in GML 1.0 and 2.0 as follows:
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<gm : Pol ygon>
<gm : out er Boundaryl s>
<gm : Li near Ri ng>
<gm : coor di nat es>0, 0 100, 0 100, 100 0, 100 0, O</gm : coor di nat es>
</ gm : Li near Ri ng>
</ gm : out er Boundaryl s>
</ gnm : Pol ygon>
<gm : Poi nt >
<gm : coor di nat es>100, 200</ gl : coor di nat es>
</ gnm : Poi nt >
<gm : Li neString>
<gm : coor di nat es>100, 200 150, 300</ gni : coor di nat es>
</ gm : LineString>

Note thaiLineString objects, along withinearRing objects, assume linear interpolation between pleeifed points.

Features using geometries

The following GML example illustrates the distirarti betweerieatures andgeometry objects. TheBuilding feature has severgéometry
objects, sharing one of them (tHoint with identifierp21) with the SurveyMonument feature:

<abc: Bui | di ng gml : i d=" Sear sTower ">
<gm : name>Sear s Tower </ gnm : name>
<abc: hei ght >52</ abc: hei ght >
<abc: posi ti on>
<gm : Poi nt >
<gm : coor di nat es>100, 200</ gni : coor di nat es>
</ gm : Poi nt >
</ abc: posi tion>
<app: ext ent >
<gm : Pol ygon>
<gm : exterior>
<gm : Li near Ri ng>
<gm : coor di nat es>100, 200</ gnl : coor di nat es>
</ gm : Li near Ri ng>
</ gm : exterior>
</ gnm : Pol ygon>
</ app: ext ent >
</ abc: Bui | di ng>
<abc: Bui | di ng gm :id="SearsTower">
1 <abc: position xlink:type="Sinple" xlink:href="#p21"/>
i</ abc: Bui | di ng>
<abc: SurveyMonunent gni:id="g234">
<abc: posi ti on>
<gm : Point gml:id="p21">
<gm : coor di nat es>100, 200</ gl : coor di nat es>
</ gm : Poi nt >
</ abc: posi tion>
</ abc: Sur veyMnunent >

Note that the reference is to the shePoint and not to thé&urveyMonument, since anyeature object can have more than agemetry
object property.

Point Profile

The GML Point Profile contains a single GML geometry, namekz@ml: Point> object type. Any XML Schema can use BPant Profile
by importing it and referencing the subjegml:Point> instance:

50f6 09/06/2007 11:C



Geography Markup Language - Wikipedia, the freeyelopedia http://en.wikipedia.org/w/index.php?titeeography_Markup_Langua

1
<Phot oCol | ection xm ns="http://ww. myphot os. org" xm ns: gm ="http://ww. opengi s. net/gm"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="http://ww. myphot os. org
My GoodPhot os. xsd" >
<items>
<l tenp
<nane>Lynn Val | ey</ name>
<descri ption>A shot of the falls fromthe suspension bridge</description>
<wher e>Nort h Vancouver </ wher e>
<posi tion>
<gm : Poi nt srsDi nensi on="2" srsNanme="urn: ogc: def: crs: EPSG 6. 6: 4326" >
<gm : pos>49. 40 -123. 26</gmM : pos>
</ gm : Poi nt >
</ position>
</ltenpr
</items>
</ Phot oCol | ecti on>

Note that when using ttPoint Profile, the only geometry object is the '<gml:Point>'eattj The rest of the geography is defined by the
photo-collection schema.

Seealso

= GML Application Schemas
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