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The source code of ShapeChange is published under the GNU Public License (GPL).

1 Basic Information about ShapeChange

1.1 Scope

The following requirements are supported by ShapeChange, an UML to GML Application Schema tool (UGAS):

· ShapeChange is a software capability that can generate a valid GML Application Schema when provided an UML model that follows a well-defined set of guidelines. These guidelines are described in a separate document, “Guidelines and Encoding Rules”.

· ShapeChange accepts UML models as input in XMI 1.0 format. Details are given in the document “Guidelines and Encoding Rules”, too.

· ShapeChange recognizes and generates diagnostic error messages for incorrectly constructed UML models and XMI files. See chapter 4.

· ShapeChange generates valid GML 3.0 application schemas
, given correctly constructed input. Again, details of the mapping are part of the document “Guidelines and Encoding Rules”.

· ShapeChange can be run from the command line or via a web interface.

· Shape Change is a partial encoding service in the sense of ISO DIS 19118 chapter 9 and implements the “generateXMLSchema” operation.

· The source code of ShapeChange is released under the GNU Public License (GPL).


1.2 Status

The current version of the tool is 0.1. This is the first public release.

This tool is work in progress and has been so far tested in an OGC pilot project (GOS-TP, Geospatial One-Stop Transportation Pilot). It is based on the definitions of GML 3.0, ISO DIS 19118, ISO PDTS 19103, ISO DIS 19109 as well as early drafts documents of ISO/TC 211 WI 19136. Knowledge of these documents is required to understand this document.

2 Installation and Configuration

2.1 Contents of the ShapeChange distribution

The tool is distributed in a ZIP archive (filename “ShapeChange-v0.1.zip”) and contains the following files:

	ShapeChangeConfiguration.xml
	Configuration file for the maps of pre-defined types, see section 2.2

	ShapeChangeConfiguration.xsd
	Schema description of the configuration file

	ShapeChangeResult.xsd
	Schema description of the log file created during the execution of 

	index.html
	web page redirecting to the web interface

	run.bat                        
	Example batch file for a command line execution of ShapeChange

	documentation
	Directory for documentation related to ShapeChange 

	-----
UGAS-Guidelines-and-Encoding-Rules.pdf
	White paper on the guidelines and encoding rules supported by ShapeChange

	-----
ShapeChange.pdf
	This document

	Images
	Directory for images used by ShapeChange web pages

	-----
(gifs)
	

	Out
	Directory used by the web interface to store the XSDs and logfiles; for every execution a new directory is created

	-----
index.html
	Auxiliary web page redirecting to the main page

	WEB-INF
	Directory containing the files required to run the servlet

	-----
web.xml   
	Description of the servlet (web application)

	-----
classes
	

	-----
-----
ShapeChange.jar   
	JAR file of the ShapeChange classes

	-----
-----
make.bat     
	Batch file that can be used to compile the source code and update the JAR file

	-----
-----
de
	

	-----
-----
-----
interactive_instruments
	

	-----
-----
-----
-----
ShapeChange
	

	-----
-----
-----
-----
-----
(class files)
	

	-----
-----
-----
-----
-----
Converter.java
	Core module of ShapeChange

	-----
-----
-----
-----
-----
ConverterServlet.java
	Servlet / web interface 

	-----
-----
-----
-----
-----
COPYING.txt
	Text of the GNU Public License

	-----
-----
-----
-----
-----
Main.java
	Command line interface

	-----
-----
-----
-----
-----
MainClass.txt
	

	Xmi
	Directory that can be used for XMI input files

	-----
UML13.dtd   
	DTD all XMI files (UML models) must validate against


2.2 Configuration file

The configuration file contains map entries for three maps:

· The type map maps types of UML attributes and UML association roles to types of the corresponding GML property elements. For simple types this is the (pre-defined) type itself, for complex types this is in general a property type following the association pattern as described in the GML model and syntax (GML 3.00, section 7.2). The <TypeMapEntry> element has the following attributes:

· “type” specifies the UML class name of the type.

· “gmlVersion” restricts the entry to a specific version of GML. “*” is a wildcard for all versions, otherwise “2.1.2” or “3.00” can be used.

· “rule” can be either “direct” (in this case the type specified in “mapTo” is used directly) or “propertyType” (in which case an anonymous property type encapsulating or referencing the type specified in “mapTo”  is used).

· “mapTo” specifies the type name of the XML Schema simple or complex type to be used in the property element.

· “xsdFile” has to be set, if the type in “mapTo” is not in the XML Schema namespace. The value is a hint for the XSD file that must be imported to make the type definition known.

· “xmlNamespaceAbbreviation” has to be set, if the type in “mapTo” is not in the XML Schema namespace. Use “gml” for GML types and “iso19115” for ISO 19139 types.

· The element map maps UML types to global XML elements (usually GML objects). The <ElementMapEntry> element has the following attributes:

· “type” specifies the UML class name of the type.

· “gmlVersion” restricts the entry to a specific version of GML. “*” is a wildcard for all versions, otherwise “2.1.2” or “3.00” can be used.

· “rule” must be “direct”.

· “mapTo” specifies the element name of object.

· “xsdFile” has to be set, if the element in “mapTo” is not in the XML Schema namespace. The value is a hint for the XSD file that must be imported to make the element definition known.

· “xmlNamespaceAbbreviation” has to be set, if the element in “mapTo” is not in the XML Schema namespace. Use “gml” for GML elements and “iso19115” for ISO 19139 elements.

· The base map maps UML types to named XML complex types, this is used to map inheritance relationships from the UML to the GML application schema. The <BaseMapEntry> element has the following attributes:

· “type” specifies the UML class name of the type.

· “gmlVersion” restricts the entry to a specific version of GML. “*” is a wildcard for all versions, otherwise “2.1.2” or “3.00” can be used.

· “rule” must be “direct”.

· “mapTo” specifies the type name of complex type.

· “xsdFile” has to be set, if the type in “mapTo” is not in the XML Schema namespace. The value is a hint for the XSD file that must be imported to make the type definition known.

· “xmlNamespaceAbbreviation” has to be set, if the type in “mapTo” is not in the XML Schema namespace. Use “gml” for GML types and “iso19115” for ISO 19139 types.

The current configuration file is listed below and implements the pre-defined mappings described in the encoding rules white paper:

<?xml version="1.0" encoding="UTF-8"?>
<ShapeChangeConfiguration xmlns="http://www.interactive-instruments.de/ShapeChange" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.interactive-instruments.de/ShapeChange ShapeChangeConfiguration.xsd">

<MapEntries>


<TypeMapEntry type="URL" gmlVersion="*" rule="direct" mapTo="anyURI"/>


<TypeMapEntry type="CharacterString" gmlVersion="*" rule="direct" mapTo="string"/>


<TypeMapEntry type="Integer" gmlVersion="*" rule="direct" mapTo="integer"/>


<TypeMapEntry type="Real" gmlVersion="*" rule="direct" mapTo="double"/>


<TypeMapEntry type="Decimal" gmlVersion="*" rule="direct" mapTo="double"/>


<TypeMapEntry type="Number" gmlVersion="*" rule="direct" mapTo="double"/>


<TypeMapEntry type="Date" gmlVersion="*" rule="direct" mapTo="date"/>


<TypeMapEntry type="Time" gmlVersion="*" rule="direct" mapTo="time"/>


<TypeMapEntry type="DateTime" gmlVersion="*" rule="direct" mapTo="dateTime"/>


<TypeMapEntry type="Boolean" gmlVersion="*" rule="direct" mapTo="boolean"/>


<TypeMapEntry type="LocalName" gmlVersion="2.1.2" rule="direct" mapTo="string"/>


<TypeMapEntry type="GenericName" gmlVersion="3.00" rule="direct" mapTo="CodeType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="LocalName" gmlVersion="3.00" rule="direct" mapTo="CodeType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="ScopedName" gmlVersion="3.00" rule="direct" mapTo="CodeType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="Vector" gmlVersion="2.1.2" rule="direct" mapTo="CoordinatesType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="Vector" gmlVersion="3.00" rule="direct" mapTo="VectorType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="UnitOfMeasure" gmlVersion="3.00" rule="direct" mapTo="UnitOfMeasureType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="Measure" gmlVersion="3.00" rule="direct" mapTo="MeasureType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="Length" gmlVersion="3.00" rule="direct" mapTo="LengthType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="Distance" gmlVersion="3.00" rule="direct" mapTo="LengthType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="Angle" gmlVersion="3.00" rule="direct" mapTo="AngleType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="Velocity" gmlVersion="3.00" rule="direct" mapTo="VelocityType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="Scale" gmlVersion="3.00" rule="direct" mapTo="ScaleType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="Area" gmlVersion="3.00" rule="direct" mapTo="AreaType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="Volume" gmlVersion="3.00" rule="direct" mapTo="VolumeType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Object" gmlVersion="2.1.2" rule="direct" mapTo="GeometryPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Object" gmlVersion="3.00" rule="direct" mapTo="GeometryPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Primitive" gmlVersion="2.1.2" rule="direct" mapTo="GeometryPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Primitive" gmlVersion="3.00" rule="direct" mapTo="GeometricPrimitivePropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Point" gmlVersion="2.1.2" rule="direct" mapTo="PointPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Point" gmlVersion="3.00" rule="direct" mapTo="PointPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Curve" gmlVersion="2.1.2" rule="direct" mapTo="LineStringPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Curve" gmlVersion="3.00" rule="direct" mapTo="CurvePropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Surface" gmlVersion="2.1.2" rule="direct" mapTo="PolygonPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Surface" gmlVersion="3.00" rule="direct" mapTo="SurfacePropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Solid" gmlVersion="3.00" rule="direct" mapTo="SolidPropertyType" xsdFile="geometryPrimitives.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_CompositePoint" gmlVersion="3.00" rule="direct" mapTo="PointPropertyType" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_CompositeCurve" gmlVersion="3.00" rule="propertyType" mapTo="CompositeCurve" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_CompositeSurface" gmlVersion="3.00" rule="propertyType" mapTo="CompositeSurface" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_CompositeSolid" gmlVersion="3.00" rule="propertyType" mapTo="CompositeSolid" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Complex" gmlVersion="3.00" rule="direct" mapTo="GeometricComplexPropertyType" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Aggregate" gmlVersion="2.1.2" rule="direct" mapTo="MultiGeometryPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_Aggregate" gmlVersion="3.00" rule="direct" mapTo="MultiGeometryPropertyType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_MultiPoint" gmlVersion="2.1.2" rule="direct" mapTo="MultiPointPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_MultiPoint" gmlVersion="3.00" rule="direct" mapTo="MultiPointPropertyType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_MultiCurve" gmlVersion="2.1.2" rule="direct" mapTo="MultiLineStringPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_MultiCurve" gmlVersion="3.00" rule="direct" mapTo="MultiCurvePropertyType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_MultiSurface" gmlVersion="2.1.2" rule="direct" mapTo="MultiPolygonPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_MultiSurface" gmlVersion="3.00" rule="direct" mapTo="MultiSurfacePropertyType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_MultiSolid" gmlVersion="3.00" rule="direct" mapTo="MultiSolidPropertyType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_MultiPrimitive" gmlVersion="2.1.2" rule="direct" mapTo="MultiGeometryPropertyType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="GM_MultiPrimitive" gmlVersion="3.00" rule="direct" mapTo="MultiGeometryPropertyType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TP_Node" gmlVersion="3.00" rule="direct" mapTo="DirectedNodePropertyType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TP_Edge" gmlVersion="3.00" rule="direct" mapTo="DirectedEdgePropertyType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TP_Face" gmlVersion="3.00" rule="direct" mapTo="DirectedFacePropertyType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TP_Solid" gmlVersion="3.00" rule="direct" mapTo="DirectedTopoSolidPropertyType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TP_DirectedNode" gmlVersion="3.00" rule="direct" mapTo="DirectedNodePropertyType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TP_DirectedEdge" gmlVersion="3.00" rule="direct" mapTo="DirectedEdgePropertyType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TP_DirectedFace" gmlVersion="3.00" rule="direct" mapTo="DirectedFacePropertyType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TP_DirectedSolid" gmlVersion="3.00" rule="direct" mapTo="DirectedTopoSolidPropertyType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TP_Complex" gmlVersion="3.00" rule="direct" mapTo="TopoComplexMemberType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TM_Instant" gmlVersion="3.00" rule="direct" mapTo="TimeInstantPropertyType" xsdFile="geometry.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="TM_Period" gmlVersion="3.00" rule="direct" mapTo="TimePeriodPropertyType" xsdFile="geometry.xsd" xmlNamespaceAbbreviation="gml"/>


<TypeMapEntry type="MD_Metadata" gmlVersion="3.00" rule="propertyType" mapTo="MD_Metadata" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<TypeMapEntry type="CI_ResponsibleParty" gmlVersion="3.00" rule="propertyType" mapTo="CI_ResponsibleParty" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<TypeMapEntry type="CI_Contact" gmlVersion="3.00" rule="propertyType" mapTo="CI_Contact" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<TypeMapEntry type="CI_Address" gmlVersion="3.00" rule="propertyType" mapTo="CI_Address" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<BaseMapEntry type="GM_Object" gmlVersion="2.1.2" rule="direct" mapTo="AbstractGeometryType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Object" gmlVersion="3.00" rule="direct" mapTo="AbstractGeometryType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Primitive" gmlVersion="2.1.2" rule="direct" mapTo="AbstractGeometryType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Primitive" gmlVersion="3.00" rule="direct" mapTo="AbstractGeometricPrimitiveType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Point" gmlVersion="2.1.2" rule="direct" mapTo="PointType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Point" gmlVersion="3.00" rule="direct" mapTo="PointType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Curve" gmlVersion="2.1.2" rule="direct" mapTo="LineStringType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Curve" gmlVersion="3.00" rule="direct" mapTo="CurveType" xsdFile="geometryPrimitives.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Surface" gmlVersion="2.1.2" rule="direct" mapTo="PolygonType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Surface" gmlVersion="3.00" rule="direct" mapTo="SurfaceType" xsdFile="geometryPrimitives.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Solid" gmlVersion="3.00" rule="direct" mapTo="SolidType" xsdFile="geometryPrimitives.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_CompositePoint" gmlVersion="3.00" rule="direct" mapTo="PointType" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_CompositeCurve" gmlVersion="3.00" rule="direct" mapTo="CompositeCurve" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_CompositeSurface" gmlVersion="3.00" rule="direct" mapTo="CompositeSurface" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_CompositeSolid" gmlVersion="3.00" rule="direct" mapTo="CompositeSolid" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Complex" gmlVersion="3.00" rule="direct" mapTo="GeometricComplexType" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Aggregate" gmlVersion="2.1.2" rule="direct" mapTo="MultiGeometryType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_Aggregate" gmlVersion="3.00" rule="direct" mapTo="MultiGeometryType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_MultiPoint" gmlVersion="2.1.2" rule="direct" mapTo="MultiPointType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_MultiPoint" gmlVersion="3.00" rule="direct" mapTo="MultiPointType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_MultiCurve" gmlVersion="2.1.2" rule="direct" mapTo="MultiLineStringType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_MultiCurve" gmlVersion="3.00" rule="direct" mapTo="MultiCurveType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_MultiSurface" gmlVersion="2.1.2" rule="direct" mapTo="MultiPolygonType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_MultiSurface" gmlVersion="3.00" rule="direct" mapTo="MultiSurfaceType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_MultiSolid" gmlVersion="3.00" rule="direct" mapTo="MultiSolidType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_MultiPrimitive" gmlVersion="2.1.2" rule="direct" mapTo="MultiGeometryType" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="GM_MultiPrimitive" gmlVersion="3.00" rule="direct" mapTo="MultiGeometryType" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TP_Node" gmlVersion="3.00" rule="direct" mapTo="DirectedNodeType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TP_Edge" gmlVersion="3.00" rule="direct" mapTo="DirectedEdgeType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TP_Face" gmlVersion="3.00" rule="direct" mapTo="DirectedFaceType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TP_Solid" gmlVersion="3.00" rule="direct" mapTo="DirectedTopoSolidType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TP_DirectedNode" gmlVersion="3.00" rule="direct" mapTo="DirectedNodeType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TP_DirectedEdge" gmlVersion="3.00" rule="direct" mapTo="DirectedEdgeType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TP_DirectedFace" gmlVersion="3.00" rule="direct" mapTo="DirectedFaceType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TP_DirectedSolid" gmlVersion="3.00" rule="direct" mapTo="DirectedTopoSolidType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TP_Complex" gmlVersion="3.00" rule="direct" mapTo="TopoComplexType" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TM_Instant" gmlVersion="3.00" rule="direct" mapTo="TimeInstantType" xsdFile="geometry.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="TM_Period" gmlVersion="3.00" rule="direct" mapTo="TimePeriodType" xsdFile="geometry.xsd" xmlNamespaceAbbreviation="gml"/>


<BaseMapEntry type="MD_Metadata" gmlVersion="3.00" rule="direct" mapTo="MD_MetadataType" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<BaseMapEntry type="CI_ResponsibleParty" gmlVersion="3.00" rule="direct" mapTo="CI_ResponsiblePartyType" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<BaseMapEntry type="CI_Contact" gmlVersion="3.00" rule="direct" mapTo="CI_ContactType" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<BaseMapEntry type="CI_Address" gmlVersion="3.00" rule="direct" mapTo="CI_AddressType" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<ElementMapEntry type="GM_Object" gmlVersion="2.1.2" rule="direct" mapTo="_Geometry" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Object" gmlVersion="3.00" rule="direct" mapTo="_Geometry" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Primitive" gmlVersion="2.1.2" rule="direct" mapTo="_Geometry" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Primitive" gmlVersion="3.00" rule="direct" mapTo="_GeometricPrimitive" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Point" gmlVersion="2.1.2" rule="direct" mapTo="Point" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Point" gmlVersion="3.00" rule="direct" mapTo="Point" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Curve" gmlVersion="2.1.2" rule="direct" mapTo="LineString" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Curve" gmlVersion="3.00" rule="direct" mapTo="Curve" xsdFile="geometryPrimitives.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Surface" gmlVersion="2.1.2" rule="direct" mapTo="Polygon" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Surface" gmlVersion="3.00" rule="direct" mapTo="Surface" xsdFile="geometryPrimitives.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Solid" gmlVersion="3.00" rule="direct" mapTo="Solid" xsdFile="geometryPrimitives.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_CompositePoint" gmlVersion="3.00" rule="direct" mapTo="Point" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_CompositeCurve" gmlVersion="3.00" rule="direct" mapTo="CompositeCurve" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_CompositeSurface" gmlVersion="3.00" rule="direct" mapTo="CompositeSurface" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_CompositeSolid" gmlVersion="3.00" rule="direct" mapTo="CompositeSolid" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Complex" gmlVersion="3.00" rule="direct" mapTo="GeometricComplex" xsdFile="geometryComplexes.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Aggregate" gmlVersion="2.1.2" rule="direct" mapTo="MultiGeometry" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_Aggregate" gmlVersion="3.00" rule="direct" mapTo="MultiGeometry" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_MultiPoint" gmlVersion="2.1.2" rule="direct" mapTo="MultiPoint" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_MultiPoint" gmlVersion="3.00" rule="direct" mapTo="MultiPoint" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_MultiCurve" gmlVersion="2.1.2" rule="direct" mapTo="MultiLineString" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_MultiCurve" gmlVersion="3.00" rule="direct" mapTo="MultiCurve" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_MultiSurface" gmlVersion="2.1.2" rule="direct" mapTo="MultiPolygon" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_MultiSurface" gmlVersion="3.00" rule="direct" mapTo="MultiSurface" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_MultiSolid" gmlVersion="3.00" rule="direct" mapTo="MultiSolid" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_MultiPrimitive" gmlVersion="2.1.2" rule="direct" mapTo="MultiGeometry" xsdFile="feature.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="GM_MultiPrimitive" gmlVersion="3.00" rule="direct" mapTo="MultiGeometry" xsdFile="geometryAggregates.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TP_Node" gmlVersion="3.00" rule="direct" mapTo="DirectedNode" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TP_Edge" gmlVersion="3.00" rule="direct" mapTo="DirectedEdge" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TP_Face" gmlVersion="3.00" rule="direct" mapTo="DirectedFace" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TP_Solid" gmlVersion="3.00" rule="direct" mapTo="DirectedTopoSolid" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TP_DirectedNode" gmlVersion="3.00" rule="direct" mapTo="DirectedNode" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TP_DirectedEdge" gmlVersion="3.00" rule="direct" mapTo="DirectedEdge" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TP_DirectedFace" gmlVersion="3.00" rule="direct" mapTo="DirectedFace" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TP_DirectedSolid" gmlVersion="3.00" rule="direct" mapTo="DirectedTopoSolid" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TP_Complex" gmlVersion="3.00" rule="direct" mapTo="TopoComplex" xsdFile="topology.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TM_Instant" gmlVersion="3.00" rule="direct" mapTo="TimeInstant" xsdFile="geometry.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="TM_Period" gmlVersion="3.00" rule="direct" mapTo="TimePeriod" xsdFile="geometry.xsd" xmlNamespaceAbbreviation="gml"/>


<ElementMapEntry type="MD_Metadata" gmlVersion="3.00" rule="direct" mapTo="MD_Metadata" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<ElementMapEntry type="CI_ResponsibleParty" gmlVersion="3.00" rule="direct" mapTo="CI_ResponsibleParty" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<ElementMapEntry type="CI_Contact" gmlVersion="3.00" rule="direct" mapTo="CI_Contact" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>


<ElementMapEntry type="CI_Address" gmlVersion="3.00" rule="direct" mapTo="CI_Address" xsdFile="19115.xsd" xmlNamespaceAbbreviation="iso19115"/>

</MapEntries>
</ShapeChangeConfiguration>
2.3 Configuration of the web interface

In the ConverterServlet.java file the following parameters must be changed to the local environment:

· SC_PATH: local path to the root directory of the web application, e.g. "C:\\Programme\\jakarta-tomcat-4.1.18\\webapps\\ShapeChange\\”.

· SC_URI: URL of SC_PATH, e.g. "http://services.interactive-instruments.de/ShapeChange/".

· SC_CONFIG: Pointer to the configuration file, e.g.


"http://services.interactive-instruments.de/ShapeChange/ShapeChangeConfiguration.xml".

2.4 Required software

In order to run ShapeChange from the command line, the following components must be installed

· Java (tested with version 1.4.1)

· Xerces (tested with version 2.2.1-J, installed in the endorsed folder of the Java Runtime Environement)

· Xalan (tested with version 2.4.1-J, installed in the endorsed folder of the Java Runtime Environement)

The Web Interface has been tested with Apache Tomcat (version 4.1.18).

3 Running the UGAS Tool

3.1 Command Line Interface

The UGAS Tool is a Java Application (tested with Java 1.4.1 and Xerces-J 2.2.1). The application accepts a number of parameters that influence the encoding rules from the UML metamodel to the GML Application Schema documents. These parameters are:

	-p (default), -P
	“-p” is appropriate for application schemas that will be used for data encodings that are shared across application boundaries: i.e., only elements with public visibility will be mapped. Otherwise (“-P”) visibility is assumed to be irrelevant for the mapping process and even private elements will be represented in the GML Application Schema.

	-m name
	Name of the application schema package that shall be converted. If the option is missing, an arbitrary application schema package will be used. If no package has a stereotype <<Application Schema>>, the UGAS Tool will abort.

	-u (default), -U
	“-u” includes documentation in annotation elements in the XML Schema files, “-U” surpresses this.

	-h
	Information about these options.

	-t, -T (default)
	“-t” maps <<Type>> classes to GML objects, “-T” to GML features.

	-2, -3 (default)
	Determines the target version of GML (“-2” ( GML 2.1.2, “-3” ( GML 3.0).

	-N ns
	Namespace of the GML Application Schema. Usually the namespace will be derived from tagged values in the UML model, but it can also be set explicitly with this option.

	-n nsabrv
	Namespace abbreviation of the namespace (see option -N). Usually the abbreviation will be derived from tagged values in the UML model, but it can also be set explicitly with this option.

	-r level
	Verbosity of the log file, one of DEBUG, INFO, WARNING, ERROR. Default is WARNING.

	-o outputdir
	The local directory where the output files are created (the xsd files and the log file). Default is the working directory. 

	Xmifile
	The URI of the XMI document containing the UML model. 


The result of the mapping process is documented in a file ShapeChangeResult.xml in the output directory. This includes a sequence of Messages (fatal errors, errors, warnings, informational messages; see also chapter 4) and a list of XML Schema files that were created by the tool.

Note that all elements must be entered into the UML case tool in a way so that the XMI export function of the tool maps every element to the appropriate construct in terms of the UML 1.3 metamodel (and in turn during the XMI export process to the XMI 1.0 constructs).

3.2 Web Interface

A web interface to the tool is part of the distribution (a Java Servlet tested under Tomcat), so that it can be accessed over the internet without installation of the software at the user’s side.

The following figure shows a screenshot of the web interface:
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ShapeChange - UML to GML Application Schema Converter Tool / | nteractive
/ dinstruments

Convert an ISO 19100 Application Schema in UML to a GML Application Schema

This is a simple web interface to the ShapeChange tool. ShapeChange maps an UML Application Schema following the
modelling quidelines describe in this document to the corresponding GML Application Schema. More information about
the tool can be found here

. URL of the XMI file containing the UML model:
hitip:fpwsew interactive-instruments. de/ShapeChange/gostp.xml

2. Name of the Application Schema UML package:
Road

3. Convert either all elements or only those with visibility 'public':
®public only Oall elements

4. Include documentation in the UML model also in the XML Schema files:
®yes Ono

5. Select the target version of GML:

GML 200w

IF Convert UML application schema to GML 1

If you have any feedback or problems send an email




4 Diagnostic messages

This chapter lists the diagnostic messages produced by the tool. Text in square brackets are placeholders.

4.1 Fatal Errors

· XML parser was unable to be configured for the creation of an XML Schema file.

· XML Parser was unable to be configured.

· Invalid configuration file.

· System error. Stereotype of class [name] is not an allowed value: [stereotype].

· Unable to get a document builder factory.

· XMI version must be 1.0, found: [version].

· Exactly only element <XMI> expected.

· Metamodel must be UML, found: [model].

· The UML version must be 1.3, found: [version].

· Exactly one element <XMI.metamodel> expected.

· No application schema found in the UML model.

· Application schema [appSchemaName] not found in the UML model.

· Unable to get a document builder factory.

· Invalid XMI file.

4.2 Errors

· The package with ID [id] has no name. The ID is used instead.

· The class with ID [id] has no name. The ID is used instead.

· The attribute with ID [id] has no name. The ID is used instead.

· The association with name [name] and ID [id] does not have 2 connections: [n] connections. All Roles will be ignored.

· The type [name] is neither part of the UML application schema nor does a mapping to a predefined type exist.

· The type of a property with the name [name] with ID [id] was not found.

· The type [name] is not a valid base type. Only feature and data types are supported.

· The type [name] is neither part of the UML application schema nor does a mapping to a predefined type exist.

· The type with ID [id] was not found.

· The element [name] is not valid as a head of a substitution group. Only feature and data types are supported.

· The element [name] is not undefined. Only feature and data types are supported.

· The type [name] is neither part of the UML application schema nor does a mapping to a predefined type exist.

· The supertypes of class [name] are of different categories. This is not supported, the class is ignored.

· The restriction of UML attribute [name] in class [name] is not legal. The lower multiplicity limit is smaller than in the supertype [name]. The minOccurs value has been adjusted.

· The restriction of the predefined GML property 'name' in class [name] is not legal. Its type is not a specialization of the type in AbstractFeatureType.

· The restriction of UML attribute [name] in class [name] is not legal. The upper multiplicity limit is higher than in the supertype [name]. The maxOccurs value has been adjusted.

· The restriction of UML attribute [name] in class [name] is not legal. Its type is not a specialization of the type in the supertype [name]. The type has been adjusted.

· The restriction of the predefined GML property [name] in class [name] is not legal. The upper multiplicity limit is higher than in the supertype [name]. The maxOccurs value has been adjusted.

· The restriction of the predefined GML property 'description' in class [name] is not legal. Its type is not a specialization of the type in AbstractFeatureType.

· The class [name] is modeled as an interface, but has supertypes that are instantiable. The supertype relationships are ignored.

· The class [name] is modeled as a feature or data type, but has at least one supertype of a different category. The class is ignored.

· The class [name] is modeled as a feature or data type, but has more than one supertype of the same kind. All but one (arbitrary) supertypes are ignored.

· The class [name] is an enumeration. Generalization relationships are not supported for these classes. All such relationships are ignored.

· The class [name] is a code list. Generalization relationships are not supported for these classes. All such relationships are ignored.

4.3 Warnings

· Stereotype <<[stereotype]>> not supported for UML model elements of type [name]. The [name] will be ignored.

· The discriminator for the UML generalization with ID [id] is not blank. This generalization is ignored.

· The restriction of the predefined GML property [name] in class [name] is currently not supported. The attribute will be defined in the local namespace.

4.4 Informational Messages

· Restriction of property [name] in class [name] from supertype [name].

· Restriction of property [name] in class [name] from gml:AbstractFeatureType.

4.5 Other Messages

In addition, Xerces and Java Runtime error messages may be reported by the tool, for example if the XMI file does not validate against the UML13.dtd.



















� 	Support for GML 2.1.2 has currently been removed, since the use of GML 3.0 should be preferred with the deprecation of GML 2.1.2. Also, only limited support for ISO 19100 types exists within GML 2.1.2.
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