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Abstract ‘The OpenGIS Consortium has proposed a new web-mapping technology to support
interoperability in web GIS environment by developing the specifications of MapServer and GML. In
this environment, the MapServer transforms legacy spatial data into GML data, and clients display
them on standard web browsers. This web-mapping testbed proposes methods for discovering,
accessing, integrating and displaying GIS information except processing of spatial operations which are
essential services in GIS environment.

This paper proposes the method for executing spatial operations on GML data which are overlays
of different map layers in legacy data servers. To support spatial operations on GML data in web GIS
environment, this paper designs and implements GDOM based on the W3C's DOM Specifications and
OGC’s Simple Features Specifications. This paper shows the specifications and implementation of
GDOM and the process of spatial operations in web-mapping testbed environment.
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£ 3 GDOMS] IEi#joj2 A

<71F 1-General Interface>

[ object, uid(6A124031-FE38-11d0-BECE-00805F7C4268) |

interface IGeometry : IUnknown{

[propget) HRESULT Dimension{fout, retval] fong * dimension);

HRESULT Envelope([ow, retval] IGeometry™ envelope);

HRESULT Extent2D{[out] double* minX, [out] double* minY,
fout] double* maxX, [out} double” maxY);

3

[ oblect, Wid(BA124032-FE38-11d0-BECE-00805F7C4268) |

interface IWks : IUnknown{

HRESWLT importFromCoord([in]BSTR coord,finJlong* dimension);

7

[ object, uLi(BIEEBDDY-B2D6-11d4-8BD3-009027A67FA2) |

interface IGMLDOMDocument : 1Unknown{

HRESWLT ImportFromGML([in]BSTR URL);

3

[ object, uud(6A124033-FE38-11d0-BECE-00805F7C4268) |
interface 1GeometryFactory : |Unknown{

HRESULT CroateFromGML(BSTR URL , IGeometry** geometry);
HRESULT CreateFromCoord

(BSTR coord, long* dimension, IGeometry** geometry);

%
[ object, uuid(6A12403A-FE38-11d0-BECE-00805F7C4268) |
interface IGeometryCollection : IGeometry{

HRESULT NMunGeormnetryColk X[out, retval] long * ;
HRESULT NumGi ies(finjlong g lection_index,

[fout, retvaljlong* numberof_geometries);

HRESULT G Yiinjlong g llection_index, [inJlong geom_index,
[fout, retvalliGeometry ** geometry);

HRESULT NameG yCollection([injiong 9 ion_index,

[out, retval]lBSTR* geomcollection_name);
%

<& 2-Geometry #¥ Interface>

[ object, uuid(6A 124035-FE38-11d0-BECE-00805F7C4268) )
interface IPoint : IGeometry{

HRESULT Coords([out} double® x, (out] double® y):

[propget] HRESULT X(out, retval] double *pVal);

[propget) HRESULT Y{([out, retval] double “pVal);

3

[ object, uuid(6A124036-FE38-11d0-BECE-00805F7C4268) |
interface ICurve : IGeometry{

[propget] HRESULT Length(fout, retval] double* value);
HRESULT StartPoint(fout, retvaf] IPoint** sp);

HRESULT EndPoint([out, retval] IPoint** ep);

[propget] HRESULT IsClosed([out, retval] VARIANT_BOOL. * isClosed);
HRESULT Value([in} doubte t, [out, retval] IPoint** p);

H

[ object, Lui(6A124037-FE38-11d0-BECE-00805F7C4268) )
interface ILineString : ICurve{

fpropget) HRESULT NumPoints(out, retval] long *pVal);
HRESULT Point([injlong index, [out,retval]iPoint** point);

%

[ object, uuid(6A124038-FE38-11d0-BECE-00805F7C4268) |
interface ILinearRing : ILineString{

3

[ object, uuid(6A124039-FE38-11d0-BECE-00B05F7C4268) |

interface ISurface : IGeometry{

[propget] HRESULT Area ([out, retval] double* area);

HRESULT Centroid {[out, retval] IPoint** result);

HRESULT PointOnSurace ([out, retval] IPoint™ result);

13

[ object, uwaid(6A12403C-FE38-11d0-BECE-00805F7C4268) )

interface IPolygon : ISurface{

HRESULT ExteriorRing{lowt, retval] lLinearRing ** exteriorRing);
[propget] HRESULT NuminteriorRings([out, retval] long * count);
HRESULT InteriorRing([in] long index, fout] ILinearRing ** interiorRing);
)3
[ object, uwid{6A12403D-FE38-11d0-BECE-00805F7C4268) |

interface iMuttiCurve : IGeometryCollection{

{propget] HRESULT Length ([out, retval] double” length);

[propget] HRESULT IsClosed([out, retval] VARIANT_BOOL * isClosed);
k
{ object, uuid(6A12403F-FE38-11d0-BECE-00805F7C4268) |
interface IMultiSurtace : |GeometryCollection{

[propget] HRESULT Area (fout, retval] double* area);
HRESULT Centroid {[out, retval] IPoint** resuit);

HRESULT PointOnSurface ([out, retval] IPoint** result);

4

<% 3-Relationship&¥ Interface>

 object, ULId(6A124040-FE38-11d0-BECE-00B0SF7C4268) |

interface 1SpatialRelation : {Unknown{

HRESULT Equals {[in] iGeometry* other, [out, retval] VARIANT_BOOL * equals);
HRESULT Touches ([in] IGeometry” other, [out, retval] VARIANT_BOOL * touches);
HRESULT Contains([in} IGeometry* other, [out, retval) VARIANT_BOOL. * conttains);
HRESULT Within ([in] IGeormetry* other, [, retval} VARIANT_BOOL * within);
HRESULT Disjoint(in} IGeometry* other, [out, retval] VARIANT_BOOL * disjoint);
HRESULT Crosses {[in] IGeometry* other, {out, retval] VARIANT_BOOL. * crosses);
HRESULT Overlaps(fin] IGeometry™ other, [out, retval] VARIANT_BOOL * overlaps);

b3

HRESULT Intersects([in] IGeometry* other, {out, retval] VARIANT_BOOL " averdapsy);

[ object, uuki{BA124042-FE38-11d0-BECE-00805F 7C4268) |

interface ISpatialOperator : [Unknown{

HRESULT Distance(fin] iGeometry* other, [out, retval} double *distance);
HRESULT Boundary([ow, retval] IGeometry™* boundary);

HRESULT Buffer(fin} double distance,[owt, retval} IGeometry** result);
HRESWLT CorvexHullfout, retval} |Geometry™ result);

HRESULT Intersection(fin] IGeometry* other,jout] IGeometry™ resut);
HRESULT Uniion(fin] IGeometry* other,fout] IGeometry* result);
HRESULT Difference(fin] iGeometry* other,[out] 1Geometry™ resuit);
HRESULT SymmetricDifference(fin] 1Geometry* other,[out] IGeometry™ resuit);
k
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