GML 3 Default Style

Draft  0.1


GML 3.0 Default Style 

1. Identification

1.1 Service Name:  

This is NOT A service. It is an XML grammar proposed in GML 3.0 for the description of map styles. 

1.2 Purpose: 

A map style describes the interpretation of GML feature data for graphical presentation. It allows a GML data set to be styled in a default manner that can be overridden by an external style description.
1.3 Service Version:

Version 0.1

2. Concept and Requirements

In GML 3.0 as it was the case in its previous versions, one of the main requirements is to keep the data (content) and the presentation strongly separated. However, the need was also recognized to have some kind of presentation of the data bound to the data itself, so the “default style” idea was introduced. It can serve for example for easy implementation of data presentation persistence. The default style is attached to the GML data, and represents only the default description of the data styling. The word “default” carries the meaning that data and its presentation are still separated since a styling engine that may use another source for styling information can override the default style.

The requirements we found important in developing the model for default styling are:

· All graphical output parameters (colours, graphic geometry, text, line weights etc.) are expressed in SVG/CSS2. SVG syntax should not be altered. Where SVG uses attributes we use attributes etc.  
· The notion of a layer is a UI notion only. We define it to be a user (client) quantum of control with respect to z-order and visibility.  Each layer maps to one or more feature types in some database(s). We will not implement any notion of layers.

· Animation will make use of SVG animation constructs (hence of SMIL animation syntax).

· Support for raster images in styles. SVG supports PNG/GIFF images for symbols so using SVG syntax would ensure meeting this requirement. 

· A symbol is a reference to a description of a geometry drawing. It can be of various types, the type being explicitly specified. 

· One of the symbol types is SVG in which case it is an SVG fragment with a thin meta data wrapper in XML. This wrapper does not describe anything about the feature type to which the symbol may be mapped.  Symbols are indexed in a library by meaningless identifiers.

· It is possible to express symbol properties (size, colour etc) as functions of feature properties.  The expression grammar for doing this will be based on XPath. 

· The OGC Filter Specification will be used to express feature constraints (e.g. Road (numLanes = 3, surfaceType = "gravel"). 

· Default style should refer ONLY to presentation and must not contain content manipulation functions etc. 

· Default styling is a style description that is bound to a particular GML instance. It can be attached to a feature or a feature collection in an instance document. Regular style description, as opposed to a default one always describes styling for a particular feature type. Regular style description, being more generic one, can override the default one. 

· Default style description can appear inline or be remote to the instance it is attached to. 

· Default style will specify topology styling mechanism.

Default Styling Model and Schemas

We propose the model that is shown in figure 1 and the schema (graphical view) shown in figure 2.

XML Schema for default styling is listed in the section A.3.
Style Descriptor is a term used for the element that describes the style in general. The style element is a property that can have inline or remote value; in both cases the value is Style. The property is based on AbstractAssociationType that facilitates this dual behaviour.

The style property can specify the code (GML) fragment to which it applies. This is done using the gml:about attribute from GML base schema.

StyleDescriptor has two properties, namely featureStyle and topologyStyle. The featureStyle property returns the styles for geometries for particular feature. This property can appear multiple times for different feature types. The topologyStyle describes more complex style for a topology that can be constructed from a set of features. This property can also appear multiple times thus describing different topology drawings or drawings of different topologies. Values of these properties are FeatureStyleDescriptor and TopologyStyleDescriptor respectively.
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Figure 1 Default Style model
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Figure 2 Default Style schema (graphical view)

Both of these values have featureConstraint property whose value is an element that selects specific feature type(s) to which the described style applies. Its value is the Filter expression, defined in the OGC Filter specification.

geometryStyle and labelStyle return descriptors for geometry and labels respectively. These descriptors differ in that the geometry descriptor specifies the symbol for geometry drawing, and the label descriptor specifies the label to be shown. These descriptors are shown in figure 3 below:
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Figure 3. Geometry and Label Descriptor schema (graphical view)

Symbol is, as we mentioned earlier a description of a geometry drawing. The attribute symbolType specifies the type of the value that the symbol property returns. One of the possible symbol types (the one that we assume will be used) is SVG type. It is an SVG fragment wrapped in thin XML wrapper. Symbols are stored remotely in symbol collections maintained by the symbol library services. The schema of a symbol collection is shown in the figure 4 below. From the default style, symbols are referenced using URI.
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Figure 4 The Symbol Collection

LabelDescriptor has a label property that specifies the text to be styled and shown (usually as annotations). Its value can be a constant string or expression that extracts some text from the GML data (e.g. name of the road), or it can be any combination of the two.

Both geometry and label descriptor have styleVariation property. It serves different purposes: to set specific styling property for label, to override some style properties already set by the symbol (in geometry styling) and to facilitate styling that depends on values of feature properties. For example, we might want to change the thickness or the colour of a line that represents a road according to the number of lanes it has. 

styleVariation has two attributes, featurePropertyRange which selects a range of values of specific feature property to which the styleVariation is applied and styleProperty that specifies the name of the style property. The value of styleVariation is the value (or values) of named style property. The value might be specified as a function of a feature property or as a constant. Note that the value of styleProperty attribute is a name of style property. That means that it can be used with any symbol type, not only SVG one.

Further, both geometry and label descriptors have a set of animation properties. These properties are imported from the SMIL specification of W3C Consortium.

AbstractStyleDescriptor from which both style descriptors are derived, has the scale attribute. The use of this attribute is optional. This attribute allows for different styling according to different scales. If it is omitted on a style description then that style applies always. If it is specified, then the style is applicable only if the attribute value matches external scale parameter provided by the application to the rendering engine or stylesheet. 

topologyStyle returns a topology style descriptor value. Topology styling may specify styles for geometry and label, just like feature style descriptor. It has one additional style – the graph style. While parameters of geometry and label styles apply to each feature individually, the graph style applies to the collection as a whole, i.e. to the graph. Graph style parameters are listed below:
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graphType – biconnected or tree
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drawingType – orthogonal or polyline
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lineType – straight or bent
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planar – determines whether edges will cross
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directed – is the graph directed
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grid – do the coordinates of vertices, crossings and bends have integer values

[image: image13.png]



minDistance – prescribes min distance between vertices and non-incident edges
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minAngle – prescribes min angle between consecutive incident edges (angular resolution)
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aestheticCriteria – different “requests” for drawing: minimize area, minimize edge length, minimize crossings, etc.

The graphical view of the GraphStyleDescriptor is shown in figure 5.
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Figure 5 The Graph Descriptor Schema (graphical view)

Examples

In the following listing (Figure 6) an example of a Default Style is shown. 

<?xml version="1.0" encoding="UTF-8"?>

<exp:SampleFeatureCollection xmlns:exp="http://www.opengis.net/examples" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:wfs="http://www.opengis.net/namespaces/wfs" xmlns:gml="http://www.opengis.net/gml" xmlns:xlink="http://www.w3.org/1999/xlink" xsi:schemaLocation="http://www.opengis.net/examples sldExample.xsd">


<gml:boundedBy>



<gml:Box>




<gml:coord>





<gml:X/>





<gml:Y/>




</gml:coord>




<gml:coord>





<gml:X/>





<gml:Y/>




</gml:coord>



</gml:Box>


</gml:boundedBy>


<gml:featureMember>



<exp:Road gml.id="hwy10">




<gml:centerLineOf>





<gml:LineString>






<gml:coord>







<gml:X>-81.5</gml:X>







<gml:Y>-13.00345</gml:Y>






</gml:coord>






<gml:coord>







<gml:X>-80.129401</gml:X>







<gml:Y>-11.04324</gml:Y>






</gml:coord>





</gml:LineString>




</gml:centerLineOf>




<!-- following is the example of simple style attached to a feature and referenced remotely -->




<gml:style xlink:href="http://www.opengis.org/examples/transitStyle.xml"/>



</exp:Road>


</gml:featureMember>


<!-- following is the example of simple style attached to this feature collection and referenced remotely -->


<gml:style xlink:href="http://www.opengis.org/examples/hydroStyle.xml"/>


<!-- following is the example of simple style attached to some other feature collection and referenced remotely -  this can be used in style dictionaries-->


<gml:style gml:about="#xpointer_expression_referencing_some_feaure_or_fc(or_anything_else)" xlink:href="http://www.opengis.org/examples/hydroStyle.xml"/>


<!-- following is the example of simple style attached to a feature and specified inline -->


<gml:style>



<gml:StyleDescriptor>




<gml:featureStyle>





<gml:FeatureStyleDescriptor featureName="Road">






<gml:featureConstraint>







<wfs:Filter>








<wfs:FeatureId localId="road1"/>







</wfs:Filter>






</gml:featureConstraint>






<gml:geometryStyle>







<gml:GeometryStyleDescriptor geometryType="LineString" geometryProperty="centerLineOf">








<gml:styleVariation styleProperty="stroke-dasharray">2 5 2</gml:styleVariation>








<gml:styleVariation styleProperty="stroke">#00aa00</gml:styleVariation>








<gml:styleVariation styleProperty="stroke-width">4</gml:styleVariation>








<gml:symbol schemaType="svg" xlink:href="http://mapstyles.galdosinc.com/symbolLibrary/Lib2.xml#Lib2_21"/>







</gml:GeometryStyleDescriptor>






</gml:geometryStyle>






<gml:labelStyle>







<gml:LabelStyleDescriptor>








<gml:styleVariation styleProperty="font-size">64.0</gml:styleVariation>








<gml:styleVariation styleProperty="Offset">30%</gml:styleVariation>








<gml:label>









<gml:LabelExpression>//Road/name</gml:LabelExpression>








</gml:label>







</gml:LabelStyleDescriptor>






</gml:labelStyle>





</gml:FeatureStyleDescriptor>




</gml:featureStyle>




<gml:featureStyle>





<gml:FeatureStyleDescriptor featureName="City">






<gml:featureConstraint>







<wfs:Filter>








<wfs:Within>









<wfs:PropertyName/>









<gml:Box>










<gml:coord>











<gml:X>21.3</gml:X>











<gml:Y>11.1</gml:Y>










</gml:coord>










<gml:coord>











<gml:X>41.3</gml:X>











<gml:Y>21.1</gml:Y>










</gml:coord>









</gml:Box>








</wfs:Within>







</wfs:Filter>






</gml:featureConstraint>






<gml:geometryStyle>







<gml:GeometryStyleDescriptor geometryType="Polygon" geometryProperty="extentOf">








<gml:styleVariation styleProperty="scale" featurePropertyRange="//City/population &gt;= 2000000">//City/population div 1000000</gml:styleVariation>








<gml:styleVariation styleProperty="scale" featurePropertyRange="//City/population &lt; 2000000 and //City/population &gt;= 1000000">0.05</gml:styleVariation>








<gml:styleVariation styleProperty="scale" featurePropertyRange="//City/population &lt; 1000000">0.02</gml:styleVariation>








<gml:symbol schemaType="svg" xlink:href="http://mapstyles.galdosinc.com/SymbolLibrarian?action=getSymbol&amp;library=Lib2.xml&amp;symbolID=Lib2_66"/>







</gml:GeometryStyleDescriptor>






</gml:geometryStyle>






<gml:labelStyle>







<gml:LabelStyleDescriptor>








<gml:styleVariation styleProperty="font-family">Times new Roman</gml:styleVariation>








<gml:styleVariation styleProperty="font-size">50</gml:styleVariation>








<gml:styleVariation styleProperty="xOffset">-10.12</gml:styleVariation>








<gml:styleVariation styleProperty="yOffset">5.68</gml:styleVariation>








<gml:label>









The city: 









<gml:LabelExpression>//City/name</gml:LabelExpression>









in the state:









<gml:LabelExpression>//City/state</gml:LabelExpression>








</gml:label>







</gml:LabelStyleDescriptor>






</gml:labelStyle>





</gml:FeatureStyleDescriptor>




</gml:featureStyle>




<gml:featureStyle>





<!-- this shows the style description when there is a need to style different geometries for the same feature -->





<gml:FeatureStyleDescriptor featureName="RadioTower">






<gml:geometryStyle>







<gml:GeometryStyleDescriptor geometryType="Point" geometryProperty="position">








<gml:styleVariation styleProperty="stroke">#00aa00</gml:styleVariation>








<gml:symbol schemaType="svg" xlink:href="http://mapstyles.galdosinc.com/SymbolLibrarian?action=getSymbol&amp;library=Lib2.xml&amp;symbolID=Lib2_63"/>







</gml:GeometryStyleDescriptor>






</gml:geometryStyle>






<gml:geometryStyle>







<gml:GeometryStyleDescriptor geometryType="Polygon" geometryProperty="extentOf">








<gml:styleVariation styleProperty="scale">//RadioTower/power div 1000000</gml:styleVariation>








<gml:symbol schemaType="svg" xlink:href="http://mapstyles.galdosinc.com/SymbolLibrarian?action=getSymbol&amp;library=Lib2.xml&amp;symbolID=Lib2_32"/>







</gml:GeometryStyleDescriptor>






</gml:geometryStyle>






<gml:labelStyle>







<gml:LabelStyleDescriptor>








<gml:styleVariation styleProperty="font-family">Times new Roman</gml:styleVariation>








<gml:styleVariation styleProperty="font-size">50</gml:styleVariation>








<gml:styleVariation styleProperty="xOffset">-10.12</gml:styleVariation>








<gml:styleVariation styleProperty="yOffset">5.68</gml:styleVariation>








<gml:label>









The city: 









<gml:LabelExpression>//City/name</gml:LabelExpression>









in the state:









<gml:LabelExpression>//City/state</gml:LabelExpression>








</gml:label>







</gml:LabelStyleDescriptor>






</gml:labelStyle>





</gml:FeatureStyleDescriptor>




</gml:featureStyle>



</gml:StyleDescriptor>


</gml:style>

</exp:SampleFeatureCollection>

Figure 6.  The Default Style attached to GML data

This example shows default style properties attached to a GML instance. In this example there are remote style properties as well as inline ones. There is also an example of a style property that applies to a feature outside this GML instance.
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