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6.3 Web Map Services and Web Feature/Coverage Services

The examples in subclauses 6.1 and 6.2 make use of named layers and named styles to describe map appearance. To re-iterate, these layers and styles are pre-defined by the WMS producing the map. An alternative is to use “user-defined symbolization”, which allows the client to define the layers and styles composing a map.

A user-defined layer is specified by providing the location of a remote Web Feature Service or Web Coverage Service. When such a layer is specified, the WMS will retrieve data from the remote service, rather than finding it in the WMS internal data store. Specifying a remote WFS is referred to as feature portrayal and a WMS that supports such an operation is referred to as a Feature Portrayal Service (FPS). Alternatively, specifying a remote WCS is referred to as coverage portrayal and a WMS that supports such an operation is referred to as a Coverage Portrayal Service (CPS).
There are two methods of specifying a remote service. The first uses KVP parameters in a CGI request and the second involves defining a UserLayer in SLD.

Using parameters in a GetMap request, the values of REMOTE_OWS_TYPE and REMOTE_OWS_URL define the remote data layer.  The REMOTE_OWS_TYPE parameter is used to specify the type of the remote service, where the value is one of “WFS” or “WCS”.  The REMOTE_OWS_URL parameter is the base URL of the WFS/WCS service. 

Consider the example from subclause 6.2 and a remote WFS located at http://anothersite.com/WFS? . The request becomes:

http://yourfavoritesite.com/WMS?

REQUEST=GetMap&

BBOX=0,0,1,1&

LAYERS=RiverFeatures,RoadFeatures,HouseFeatures&

STYLES=CenterLine,CenterLine,Outline&

REMOTE_OWS_TYPE=WFS&

REMOTE_OWS_URL=http%3A%2F%2Fanothersite.com%2FWFS%3F


In the above request the LAYERS CGI parameter refers to feature types defined by the remote WFS. As opposed to subclause 6.1 in which the LAYERS parameter refers to layers defined internally by the WMS.

The second method of specifying the location of a remote service is to use the RemoteOWS element inside of a UserLayer in an SLD. The SLD is specified using one of the methods defined in subclause 9.2.

Consider again the previous example as well as the following SLD located at http://myclientsite.com/mySLD.xml:

<StyledLayerDescriptor version=”1.1.0”>
<UserLayer>
<Name>Rivers</Name>
<RemoteOWS>
<Service>WFS</Service>
<OnlineResourcexlink:type=”simple” xlink:href=”http://anothersite.com/WFS?”/>
</RemoteOWS>
<LayerFeatureConstraints>
<FeatureTypeConstraint>
<FeatureTypeName>RiverFeatures</FeatureTypeName>
</FeatureTypeConstraint>
</LayerFeatureConstraints>
<UserStyle>…</UserStyle>
</UserLayer>
</StyledLayerDescriptor>


In this case the map request becomes:

http://yourfavoritesite.com/WMS?

REQUEST=GetMap&

BBOX=0,0,1,1&
              SLD=http://myclientsite.com/mySLD.xml

With this method, styles are specified by the UserStyle element inside of a UserLayer. This is known as a “user-defined style” and is described in subclause 11.4.

With feature portrayal, an alternative to specifying a remote WFS is to include features directly in a SLD. The features are included as a GML FeatureCollection and contained within an InlineFeature element inside of a UserLayer. 

Consider the previous example, this time with inline features:

<StyledLayerDescriptor version=”1.1.0”>
<UserLayer>
<Name>Rivers</Name>
<InlineFeature>
<gml:FeatureCollection>
<gml:featureMembers>
<RoadFeatures>
                    …
</RoadFeatures>
</gml:featureMembers>
</gml:FeatureCollection>
</InlineFeature>
<UserStyle>…</UserStyle>
</UserLayer>
</StyledLayerDescriptor>

The following rules of precedence are used to determine which method a WMS should use to find data for portrayal:

1. If the SLD specifies a WFS or WCS with the RemoteOWS element, the remote service is used; otherwise

2. If the SLD specifies a feature collection with the InlineFeature element, the specified features are used; otherwise

3. If the GetMap request includes the REMOTE_OWS_TYPE and REMOTE_OWS_URL CGI parameters, the remote service should be used; otherwise

4. If the WMS server has a default WFS or WCS, it should be used

6.4 Levels Of Conformance

The examples in subclauses 6.1 through 6.3 illustrate the range of possible operations that a WMS may support with regard to SLD. The degree to which a WMS supports SLD falls into the following levels of conformance:

1. No SLD

The WMS only supports named layers and styles that are specified by the LAYERS and STYLES CGI parameters of a GET request. The examples in subclause 6.1 illustrate such a request.  The WMS does not support named layers and styles specified in a SLD XML encoded document as described in subclause 6.2.


2. Minimal SLD (Named Layers and Styles)


The WMS supports named layers and styles specified as parameters in a CGI GET request as described in subclause 6.1 or as part of an XML encoded SLD document as described in subclause 6.2.


3. Basic SLD (User-Defined Styles)

In addition to basic SLD the WMS also supports user-defined styles as described in subclauses 6.3 and 11.4. The WMS only supports user-defined styles being applied to named layers.


4. Feature Portrayal Service

The WMS supports the symbolization of user-defined layers originating from a remote Web Feature Service as described in subclause 6.3. 
5. Feature Portrayal Service with InlineFeature support

In addition to being a FPS the WMS also supports the symbolization of features specified as GML directly in an SLD as described in subclause 6.3.


6. Coverage Portrayal Service

The WMS supports the symbolization of user-defined layers originating from a remote Web Coverage Service as described in subclause 6.3.

A WMS must report the level to which it supports SLD in the capabilities document. This is described in detail in subclause 7.3. 

7.3 GetCapabilities operation response

The capabilities response of a SLD-WMS includes the UserDefinedSymbolization element described by the following XML schema fragment:

<xsd:element name="UserDefinedSymbolization" substitutionGroup="wms:_ExtendedCapabilities">

<xsd:complexType>

<xsd:attribute name="SupportSLD" type="boolean" default="0"/>

<xsd:attribute name="UserLayer" type="boolean" default="0"/>

<xsd:attribute name="UserStyle" type="boolean" default="0"/>

<xsd:attribute name="RemoteWFS" type="boolean" default="0"/>

<xsd:attribute name="InlineFeatureData" type="boolean" default="0"/>

<xsd:attribute name="RemoteWCS" type="boolean" default="0"/>

</xsd:complexType>

</xsd:element>

<xsd:element name="DescribeLayer" type="wms:OperationType" 

substitutionGroup="wms:_ExtendedOperation"/>

<xsd:element name="GetLegendGraphic" type="wms:OperationType" 

substitutionGroup="wms:_ExtendedOperation"/>

The SupportsSLD element indicates if the WMS is a SLD-WMS and supports any of the functionality described in this specification. The remaining elements indicate which capabilities in particular are supported. 

The UserLayer and UserStyle elements indicate if the WMS supports user defined layers and styles respectively, as described in subclause 6.3. 

The RemoteWFS and RemoteWCS indicate if the WMS supports the ability to retrieve data from remote WFS and WCS services respectively, as described in subclause 6.3. 

The InlineFeature element indicates if the WMS supports inline feature data provided in an SLD, as described in subclause 6.3. 

The capabilities response may also include the DescribeLayer and GetLegendGraphic elements which indicate if the optional DescribeLayer and GetLegendGraphic operations are supported by the WMS. These operations are described in subclauses 8 and 10.

The following examples illustrate the UserDefinedSymbolization element with regard to the levels of conformance described in subclause 6.4:

1. No SLD

<UserDefinedSymbolizationSupportsSLD=”0”/>


2. Minimal SLD

<UserDefinedSymbolizationSupportsSLD=”1”/>


3. Basic SLD

<UserDefinedSymbolizationSupportsSLD=”1” UserStyle=”1”/>


4. Feature Portrayal Service


<UserDefinedSymbolizationSupportsSLD=”1” UserStyle=”1”

UserLayer=”1” RemoteWFS=”1”/>


5. Feature Portrayal Service with InlineFeature support

<UserDefinedSymbolizationSupportsSLD=”1” UserStyle=”1”

UserLayer=”1” RemoteWFS=”1” InlineFeatureData=”1”/>

OR

<UserDefinedSymbolizationSupportsSLD=”1” UserStyle=”1”

UserLayer=”1” RemoteWFS=”0” InlineFeatureData=”1”/>

6. Coverage Portrayal Service

<UserDefinedSymbolizationSupportsSLD=”1” UserStyle=”1”

UserLayer=”1” RemoteWCS=”1” />

8.1 Introduction [Last Paragraph]

Typically the DescribeLayer operation would be implemented by a WMS that has minimal or basic support for SLD (conformance levels 2 or 3 described in subclause 6.4). 

9.2.1 GetMap request parameters [Last Paragraph]
Besides these additional parameters, the LAYERS parameter of a GetMap request can be optional depending on which of the additional parameters is specified. If the SLD specified by one of the additional parameters specifies a NamedLayer or a UserLayer then the LAYERS parameter is unnecessary. The rules defining which takes precedence are described at the end of section 9.2.2 
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