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1. OGC Standards: An Introduction
	The criteria used to compare ‘Web-based GIS’ FOSS are the Open Geospatial Consortium Web Service (OWS) Implementation Specifications. There are three main groups of OWS specifications. 

The WMS (Web Map Service) returns geographic information as a spatially referenced digital image in response to the appropriate HTTP request. It is read only. It is associated with two other specifications/encodings. The first is the Styled Layer Descriptor (SLD) which enables user-defined rendering of the geographic datasets and the Web Map Context (WMC) document which records the current state of the WMS (the WMS being stateless).

The WFS (Web Feature Service) returns geographic information as Geography Markup Language (GML) in response to an appropriate HTTP feature request. The WFS feature request allows the GML features returned to be queried both spatially and non-spatially. WFS also allows for creation, deletion and updating of features in response to appropriate HTTP transaction requests. WFS is read/write.

The WCS (Web Coverage Service) returns geographic information stored as coverages as a spatially referenced digital image in response to the appropriate HTTP request. WCS is read only and is usually used in conjunction with either WMS or WFS.

The three major specifications consist of HTTP requests. WMS consists of GetCapabilities, GetMap and GetFeatureInfo. WFS consists of GetCapabilities, DescribeFeatureType, GetFeature, GetGmlObject, Transaction and LockFeature. WCS consists of GetCapabilities, DescribeCoverage and GetCoverage. Each request consists of a set of mandatory and optional parameters.


OGC Web Service Specifications

The Open Geospatial Consortium (OGC) describes itself as 'a non-profit, international, voluntary consensus standards organization that is leading the development of standards for geospatial and location based services' (Open Geospatial Consortium 2006b).

The specifications that it produces are the OGC Web Service (OWS) interface implementation specifications. The specifications cover the request, retreival and manipulation of geographic information over the World Wide Web. The OGC states that the 'only distributed computing platform (DCP) explicity supported by OGC Web Services is the World Wide Web itself, or more specifically, Internet hosts implementing the Hypertext Transfer Protocol (HTTP)' (Open Geospatial Consortium 2005b).

All of the OWS specifications consist of HTTP requests and their appropriate reponse. HTTP defines eight request methods of which the OWS implementation specifications use two, 'GET' and 'POST'. The requests are necessarily encoded in different ways for the ‘GET’ and ‘POST’ methods. The ‘GET’ method incorporates the request parameters in the URL (Uniform Resource Locator). The complete URL consists of two parts. The first part is the URL prefix which terminates with a mandatory question mark. The second part is the request parameters separated by ampersands (&). Each request parameter is a Key Value Pair (KVP) consisting of the parameter name, the assignment operator (‘=’) and the parameter value. The ‘POST’ method encodes the request parameters within an XML document. The XML document is sent with the HTTP message body. The XML document must conform to the OWS XML schemas for each specific OWS HTTP request. The two methods require different decoding mechanisms by server-side software.

Therefore each specification can be broken down into a series of requests and parameters which can be used to create a matrix against which the functionality of 'web-based GIS' software products can be measured (see Chapter 6).

Web Map Service (WMS)

A Web Map Service (Open Geospatial Consortium 2006a) allows a user to use an Internet browser to view geographic information as a spatially referenced digital image within a web page. Web Map Service (WMS) parameters give the user the ability to define which geographic information datasets (layers) are displayed within the digital image, the geographic area covered by the image and the layer rendering. The user is also able to query the attribute data for a particular layer for a particular geographic point. Client software can be used to create web pages which can request images from different Web Map Services and, given the geographic bounds and spatial co-ordinate system are the same, overlay them to form a composite image (analagous to laying acetate sheets on top of each other). This functionality allows interoperability between different Web Map Services.

The Web Map Service consists of three HTTP requests, GetCapabilities, GetMap and GetFeatureInfo. GetCapabilities returns service metadata as an XML document which includes what geographic datasets can be requested, pre-set styles for rendering the datasets and the spatial reference systems. GetMap is the request which returns the geographic information as a digital image. The parameters associated with the GetMap request include what layers to return, the pre-set rendering styles and the geographic bounds of the image. GetFeatureInfo returns the attribute information for a specified layer for a particular point in a format defined by the service provider.

The three HTTP requests and their parameters are explored in more detail in Chapter 2. The requests and the parameters form the basis for the WMS matrix which is shown in Chapter 6. A Web Map Service is an excellent way to view geographic information over the Internet and to allow simple querying of attribute data associated with the spatial data.

There are two specifications associated with the WMS. The first is SLD (Styled Layer Descriptor). The SLD allows the user to define layers and to define symbolisation of both named and user defined layers. A SLD is an XML dcoument, the Schema being defined in the OpenGIS Styled Layer Descriptor (SLD) Implementation Specification (Open Geospatial Consortium 2002b).

The SLD document extends WMS in two ways. The first is to extend the WMS GetMap request by the creation of new parameters which allows the SLD document to be incorporated into the request. The second is the creation of new requests. The new requests are DescribeLayer, GetLegendGraphic, PutStyles and GetStyles. DescribeLayer returns metadata as an XML document for a specific layer, giving the user the information to render the layer based on attribute values. PutStyles and GetStyles allow users to store and retrieve user defined styles and layers. GetLegendGraphic returns a legend based on the layers displayed as a digital image. The extension to the GetMap request and the four new requests are explored in more detail in Chapter 2. The requests and the parameters form the basis for the SLD matrix which is shown in Chapter 6.

The second specification associated with WMS is the WMC (Web Map Context) document. The WMC document (Open Geospatial Consortium 2005c) is a companion specification to the WMS. A WMC document is an XML document which describes the current state of a WMS client application. The WMC document is a standard methodology of saving all the parameter information for the previous GetMap request. This is necessary as the WMS protocol is stateless and hence does not 'remember' the previous request. The XML schema for the WMC document is found in the OpenGIS Web Map Context (WMC) Implementation Specification (Open Geospatial Consortium 2005c). The ability of a software product to support the WMC specification is included within the matrix which is shown in Chapter 6.

Web Feature Service (WFS)

The Web Feature Service (Open Geospatial Consortium 2005b) is a more complex service that the WMS. There are three types of Web Feature Service (WFS): Basic, Transactional and XLink. Basic WFS returns geographic information as Geography Markup Language (GML). GML encodes individual features, hence the name Web Feature Service. 

The Basic WFS consists of three HTTP requests, GetCapabilities, DescribeFeatureType and GetFeature. GetCapabilities is similar to the WMS GetCapabilities request and returns service metadata as an XML document. The DescribeFeatureType returns metadata as an XML document for a particular feature type (a feature type is analogous to a layer within a Web Map Service). The metadata includes a list of the feature type’s attribute and spatial fields. The GetFeature request returns data for one or more feature types as GML. The features returned can be filtered. A filter is written according to the OGC Filter Encoding specification (Open Geospatial Consortium 2005a). A filter expression is written in XML and allows both spatial and non-spatial queries. The fact that the data can be filtered spatially removes the need for an equivalent request for the WMS GetFeatureInfo.

The second type of Web Feature Service is Transactional (WFS-T). It is an extension of the Basic WFS. The extension consists of the Transaction request which allows feature delete, feature insert and feature update operations. The requests return XML documents to inform the user of the success or failure of the operation.

The third type of Web Feature Service is XLink which is again an extension of the basic WFS. The XLink WFS extension consists of the GetGmlObject request. The GetGmlObject request retrieves features and elements by traversing XLinks that refer to their XML ID's. It is an alternative manner of retrieving records to attribute or spatial queries.

A Web Feature Service has the functionality of a limited spatially enabled query language. A Web Feature Service can be compared to SQL (Standard Query Language). Basic WFS is analogous to a SELECT query. The WFS GetFeature parameters 'PROPERTYNAME', 'TYPENAME', 'FILTER', SORTBY' and 'PROPERTYNAME' are analogous to the SQL keywords 'SELECT', 'FROM', 'WHERE', ‘ORDER BY' and 'JOIN'. The Transaction request is the equivalent of SQL 'action' queries UPDATE, DELETE and INSERT. Hence a Transactional WFS is read/write and can be used to develop business applications.

A detailed description of the WFS requests and parameters is given in Chapter 3 and are used to create the WFS matrix which is shown in Chapter 6. 
Web Coverage Service (WCS)

A Web Coverage Service (WCS) (Open Geospatial Consortium 2003) allows a user to request geographic information from spatially referenced raster coverages. The data is returned as either spatially referenced digital images (GeoTIFF, HDF-EOS, DTED, NITF) or GML. A WCS can be used in conjunction with both a WMS or a WFS.

The WCS has three HTTP requests which can both be used with the 'GET' and the 'POST' methods. They are GetCapabilities, DescribeCoverage and GetCoverage. GetCapabilities returns service metadata as an XML document. DescribeCoverage returns metadata regarding one or more coverages as an XML document. GetCoverage returns one or more coverages within one of the data formats mentioned above. Currently the WCS is limited to describing and requesting grid coverages. A grid coverage has a domain comprised of regularly spaced locations along 1, 2 or 3 axes. The data stored at each location is a homogeneous range set which is either a single (scalar) value or a series (array) of values all defined in the same way. The WCS in effect extends both the WMS and the WFS to allow read access to raster coverages.
A detailed description of the WCS requests and parameters is given in Chapter 4. The requests and parameters are used to create the WCS matrix which is shown in Chapter 6.
Other Specifications

Other specifications that are associated with OWS are Web Service Common (Open Geospatial Consortium 2005d) and Geography Markup Language (Open Geospatial Consortium 2002a).

The Web Service Common (WSC) does not add functionality to the OWS but includes definitions, schema etc which are common to one or more OWS implementation specifications e.g. WMS, WFS and WCS. Therefore the WSC document is often referred to in the WMS, WFS and WCS documentation.

Geography Markup Language (GML) is an XML grammar written in XML Schema for the modelling, transport and storage of geographic information.

2. WMS HTTP Requests and Parameters

The Web Map Service (WMS) has three requests, GetCapabilities, GetMap and GetFeatureInfo. GetCapabilities and GetMap are mandatory to comply with the OGC specification whereas GetFeatureInfo is optional.

The GetCapabilities request returns an ‘XML document containing service metadata formatted according to the XML Schema found in the OpenGIS Web Map Service (WMS) Implementation Specification (Section E.1, Open Geospatial Consortium 2006a). The GetCapabilities request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods.

The parameters associated with the GetCapabilities request are shown in Table 1. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in ‘WMS Part 2: XML for requests using HTTP Post’ (Section A.1, Open Geospatial Consortium 2002c). The parameters shown in Table 1 are included within the WMS matrix (see Chapter 6).

Table 1: The parameters of a GetCapabilities request URL (Table 3, Open Geospatial Consortium 2006a)

	Request parameter
	Mandatory/optional
	Description (Abridged)

	VERSION=version
	O
	Request version

	SERVICE=WMS
	M
	Service type

	REQUEST=GetCapabilities
	M
	Request name

	FORMAT=MIME_type
	O
	Output format of service metadata

	UPDATESEQUENCE=string
	O
	Sequence number or string for cache control


The GetMap request returns a spatially referenced digital image. The GetMap request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods. The parameters associated with the GetMap request are shown in Table 2. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in the WMS Part 2: XML for Requests using HTTP Post’ (Section A.2, Open Geospatial Consortium 2002c). The parameters shown in Table 2 are included within the WMS matrix (see Chapter 6).

The response to a GetMap request is a digital image file. Image files are either 'picture formats or graphic element formats' (Open Geospatial Consortium 2006a). Picture formats include GIF, PNG, JPEG and TIFF. The only mandatory format that a GetMap request must return is PNG. Graphic element formats 'constitute a scale-independent description of the graphic elements to be displayed (including points, lines, curves, text and images), such that the size of the display may be modified whilst preserving the relative arrangement of the graphic elements' (Open Geospatial Consortium 2006a). Graphic element formats include SVG and WebCGM.

Table 2: The parameters of a GetMap request (Table 8, Open Geospatial Consortium 2006a)

	Request parameter
	Mandatory/

optional
	Description (Abridged)

	VERSION=1.3.0
	M
	Request version.

	REQUEST=GetMap
	M
	Request name.

	LAYERS=layer_list
	M
	Comma-separated list of one or more map layers.

	STYLES=style_list
	M
	Comma-separated list of one rendering style per requested layer.

	CRS=namespace:identifier
	M
	Coordinate reference system.

	BBOX=minx,miny,maxx,maxy
	M
	Bounding box corners

	WIDTH=output_width
	M
	Width in pixels of map picture.

	HEIGHT=output_height
	M
	Height in pixels of map picture.

	FORMAT=output_format
	M
	Output format of map.

	TRANSPARENT=TRUE|FALSE
	O
	Background transparency of map.

	BGCOLOR=color_value
	O
	Background color.

	EXCEPTIONS=exception_format
	O
	Exception format (default=XML).

	TIME=time
	O
	Time value of layer desired.

	ELEVATION=elevation
	O
	Elevation of layer desired.

	Other sample dimension(s)
	O
	Value of other dimensions as appropriate.


The GetFeatureInfo request returns attribute data for one or more layers for a single point. It is only supported for those Layers for which the attribute Queryable has been defined as true. As the WMS protocol is stateless, the GetFeatureInfo request has to return the values of all the original GetMap request parameters (with the exception of VERSION and REQUEST). From the pixel position (i, j) the user chooses and the spatial context information (BBOX, CRS, WIDTH and HEIGHT), the WMS is able to calculate the CRS co-ordinates. The semantics and format of what a GetFeatureInfo request returns is defined by the WMS provider.

The GetFeatureInfo request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods. The parameters associated with the GetFeatureInfo request are shown in Table 3. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in the ‘WMS Part 2: XML for Requests using HTTP Post’ (Section A.3, Open Geospatial Consortium 2002c). The parameters shown in Table 3 are included within the WMS matrix (see Chapter 6).

Table 3: The parameters of a GetFeatureInfo request (Table 9, Open Geospatial Consortium 2006a)

	Request parameter
	Mandatory/

optional
	Description (Abridged)

	VERSION=1.3.0
	M
	Request version.

	REQUEST=GetFeatureInfo
	M
	Request name.

	map request part
	M
	Partial copy of the Map request parameters.

	QUERY_LAYERS=layer_list
	M
	List of one or more layers to be queried.

	INFO_FORMAT=output_format
	M
	Return format of feature information (MIME type).

	I=pixel_column
	M
	i coordinate in pixels of feature in Map CS
.

	J=pixel_row
	M
	j coordinate in pixels of feature in Map CS.

	EXCEPTIONS=exception_format
	O
	Exception format (default=XML).


The two specifications associated with the WMS are the SLD (Styled Layer Descriptor) and the WMC (Web Map Context). The SLD is an XML document that allows the user to define their own layers and rendering of the layers within a GetMap request. The schema for the SLD XML document is found in OpenGIS Styled Layer Descriptor (SLD) Implementation Specification (Annex A, Open Geospatial Consortium 2002b).

The SLD extends the Web Mapping Service in two ways. The first is to extend the GetMap request by the addition of parameters. The second is the creation of new requests.

The parameters added to the GetMap request allow for the SLD document to be incorporated into the GetMap request. The HTTP ‘GET’ method requires the addition of new KVP parameters ‘SLD’ and ‘SLD_BODY’ which allow, respectively, the SLD document to be uploaded to a location on the World Wide Web to which the Web Map Server has access rights or the XML document to be included within the URL. <Why does the incorporation of a SLD document require the creation of ‘REMOTE_OWS_TYPE and REMOTE_OWS_URL?> This requires the creation of two new parameters ‘REMOTE_OWS_TYPE’ and ‘REMOTE_OWS_URL’. The four KVP parameters which extend the GetMap request are shown in Table 5. The HTTP ‘POST’ method allows the SLD document to be incorporated into the GetMap XML request document. <Does this require the creation of new elements and if so, where are they defined?>
Table 4: SLD Parameters which extend GetMap HTTP ‘GET’ method (Open Geospatial Consortium 2002b)

	Parameter
	Required

	SLD
	Optional

	SLD_BODY
	Optional

	REMOTE_OWS_TYPE
	Optional

	REMOTE_OWS_URL
	Optional


The new requests specified within the SLD are DescribeLayer, GetLegendGraphic, GetStyles and PutStyles. The first, DescribeLayer, is the most important as allows the user access to attribute metadata for the layers available to the GetMap request. This gives the user the information to define layers and styles. DescribeLayer returns the metadata as an XML document. The DTD (Document-Type Definition, which is equivalent to an XML Schema) for the response is found in the OpenGIS Styled Layer Descriptor (SLD) Implementation Specification (Annex B, Open Geospatial Consortium 2002b).

The DescribeLayer request can be sent via the HTTP ‘GET’ method. The parameters associated with the DescribeLayer request are shown in Table 5. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The parameters shown in Table 5 are included within the SLD matrix (see Chapter 6). <Is there an XML-Post method defined for DescribeLayer?>.
Table 5: DescribeLayer Encoding (Open Geospatial Consortium 2002b)

	Parameter
	Required
	Description

	VERSION
	Required
	Version as required by OGC interfaces

	REQUEST
	Required
	Value must be "DescribeLayer"

	LAYERS
	Required
	Comma-separated list of named layers for which to describe


The second request added to the WMS in the SLD specification is GetLegendGraphic. This returns a legend for one or more layers as an image file. 

The GetLegendGraphic request can only be sent via the HTTP ‘GET’ method. Currently ‘No XML-POST method for GetLegendGraphic is presently defined’ (Open Geospatial Consortium 2002b). The KVP parameters associated with the GetLegendGraphic request are shown in Table 6. The parameters shown in Table 6 are included within the SLD matrix (see Chapter 6). 

Table 6: GetLegendGraphic Encoding (Section 12, Open Geospatial Consortium 2002b)

	Parameter
	Required
	Description (Abridged)

	VERSION
	Required
	Version as required by OGC interface

	REQUEST
	Required
	Value must be "GetLegendRequest"

	LAYER
	Required
	Layer for which to produce legend graphic

	STYLE
	Optional
	Style of layer for which to produce legend graphic.

	FEATURETYPE
	Optional
	Feature type for which to produce the legend graphic.

	RULE
	Optional
	Rule of style to produce legend graphic for, if applicable.

	SCALE
	Optional
	Used by server to select a more appropriate graphic.

	SLD
	Optional
	This parameter specifies a reference to an external SLD document.

	SLD_BODY
	Optional
	parameter of the WMS GetMap operation

	FORMAT
	Required
	This gives the MIME type of the file format in which to return the legend graphic.

	WIDTH
	Optional
	This gives a hint for the width of the returned graphic in pixels.

	HEIGHT
	Optional
	This gives a hint for the height of the returned graphic in pixels.

	EXCEPTIONS
	Optional
	Exception format.


The third and fourth requests added to the WMS in the SLD specification are GetStyles and PutStyles. These allow the user to retrieve user-defined styles for specific layers from a WMS and enable the user to store and update user-defined styles and layers respectively. On successful insertion, these user-defined styles and layers will subsequently be available from the WMS for all users.

The GetStyles request returns an SLD document of ‘MIME type “application/vnd.ogc.sld+xml”’ (Open Geospatial Consortium 2002b). The GetStyles request can be sent via the HTTP ‘GET’ method. The parameters associated with the GetStyles request are shown in Table 7. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The parameters shown in Table 7 are included within the SLD comparison matrix (see Chapter 6). <Is there an XML-Post method defined for GetStyles?>.

Table 7: GetStyles Encoding (Section 13.1, Open Geospatial Consortium 2002b)

	Parameter
	Required
	Description (Abridged)

	VERSION
	Required
	Version as required by OCG interfaces

	REQUEST
	Required
	Value must be "GetStyles"

	LAYERS
	Required
	Comma-separated list of named layers for which to retrieve style descriptions

	SLDVER
	Optional
	The SLD version requested for the SLD document.


On successful insertion, the PutStyles request returns a MIME type “application/vnd.ogc.success+xml”, defined according to the following DTD;

<!ELEMENT OGC_OWS_SUCCESS EMPTY>. On error, PutStyles returns the standard service exception document (“application/vnd.ogc.se_xml”) which is defined in the OpenGIS Web Map Service (WMS) Implementation Specification (Open Geospatial Consortium 2006a)
The PutStyles request can be sent via the HTTP ‘GET’ method. ‘No HTTP-POST method for the PutStyles operation is defined at this time’ (Open Geospatial Consortium 2002b). The parameters associated with the PutStyles request are shown in Table 8 as KVP’s. The parameters shown in Table 8 are included within the SLD matrix (see Chapter 6). 

Table 8: PutStyles Encoding (Section 13.2, Open Geospatial Consortium 2002b)

	Parameter
	Required
	Description (Abridged)

	VERSION
	Required
	Version as required by OGC interfaces

	REQUEST
	Required
	Value must be "PutStyles"

	MODE
	Required
	This gives the mode of the 'put': either "InsertAndReplace" or "ReplaceAll".

	SLD
	Optional
	This parameter specifies a reference to an external SLD document.

	SLD_BODY
	Optional
	This parameter allows an SLD document to be included directly in an HTTP-GET request.


3. WFS HTTP Requests and Parameters

The Web Feature Service (WFS) has six requests, GetCapabilities, DescribeFeatureType, GetFeature, GetGmlObject, Transaction and LockFeature. The six requests together form the Basic, Transactional and XLink categories of the WFS (see Table 9).

Table 9: Categories of WFS by Request

	Request
	Category

	GetCapabilities
	Basic

	DescribeFeatureType
	Basic

	GetFeature
	Basic

	GetGmlObject
	XLink

	Transaction
	Transactional

	LockFeature
	Transactional


The GetCapabilities request returns service metadata as an XML document. The XML schema is found in the OpenGIS Web Feature Service (WFS) Implementation Specification (Section 13.3.1, Open Geospatial Consortium 2005b). The GetCapabilities request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods. The parameters associated with the GetCapabilities request are shown in Table 10. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in the OpenGIS Web Feature Service (WFS) Implementation Specification (Section 13.2, Open Geospatial Consortium 2005b).  The parameters shown in Table 10 are included within the WMS matrix (see Chapter 6).

Table 10: GetCapabilities Encoding (Table 12, Open Geospatial Consortium 2005b)

	URL Component
	O/M
	DEFAULT
	Description

	VERSION
	M
	1.1.0
	Request version.

	SERVICE
	M
	WFS
	Service type.

	REQUEST=GetCapabilities
	M
	
	Name of request

	NAMESPACE
	O
	
	Used to specify a namespace and its prefix.


The DescribeFeatureType request returns metadata document for one or more feature types, a feature type being analogous to a geographic data set. A WFS DescribeFeatureType implementation must be able to present an XML schema document that is a valid GML application schema and defines the schema of the feature types listed in the request. Schema descriptions using other Schema Description Languages, such as DTD, are also possible as long as such capabilities are declared in the capability document. The DescribeFeatureType request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods. The parameters associated with the DescribeFeatureType request are shown in Table 11. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in the OpenGIS Web Feature Service (WFS) Implementation Specification (Section 8.2, Open Geospatial Consortium 2005b).  The parameters shown in Table 11 are included within the WFS matrix (see Chapter 6).

Table 11: DescribeFeatureType Encoding (Table 8, Open Geospatial Consortium 2005b)

	URL Component
	O/M
	DEFAULT
	Description (Abridged)

	VERSION
	M
	1.1.0
	Request version.

	SERVICE
	M
	WFS
	Service type.

	REQUEST=DescribeFeatureType
	M
	
	Name of request.

	NAMESPACE
	O
	
	Used to specify a namespace and its prefix.

	TYPENAME
	O
	
	A comma separated list of feature types to describe.

	OUTPUTFORMAT
	O
	text/xml;subtype=gml/3.1.1
	The output format to use to describe feature types.




The GetFeature request returns geographic features encoded in GML The GetFeature request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods. The parameters associated with the GetFeature request are shown in Table 12. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in the OpenGIS Web Feature Service (WFS) Implementation Specification (Section 9.2, Open Geospatial Consortium 2005b).  The parameters shown in Table 12 are included within the WFS matrix (see Chapter 6).

The GML is returned for one or more feature datasets, each feature dataset potentially being queried. The ‘TYPENAME’ parameter is a list of the feature datasets to be retrieved. The ‘FILTER’, ‘FEATUREID’ and ‘BBOX’ parameters allow querying of the feature datasets by spatial/non-spatial criteria, specific feature instances and bounding boxes respectively.

GetFeatureWithLock is a similar request to GetFeature. It does the same as GetFeature but attempts to lock the features returned in anticipation of an update request. The parameters are the same as GetFeature (with the exception of EXPIRY) and are shown in Table 12.

Table 12: GetFeature & GetFeatureWithLock Encoding (Table 9a, Open Geospatial Consortium 2005b)

	URL Component
	O/M
	DEFAULT
	Description (Abridged)

	VERSION
	M
	1.1.0
	Request version.

	SERVICE
	M
	WFS
	Service type.

	REQUEST=[GetFeature|

GetFeatureWithLock]
	M
	
	The name of the WFS request.

	NAMESPACE
	O
	
	Used to specify a namespace and its prefix.

	OUTPUTFORMAT
	O
	text/xml;

subtype=

gml/3.1.1
	The output format to use for the response.

	RESULTTYPE
	O
	results
	The resulttype parameter is used to indicate whether a WFS should generate a complete response document (value = results) or whether it should generate an empty response document indicating only the number of features that the query would return (value = hits). 

	PROPERTYNAME
	O
	
	A list of properties (fields) may be specified for each feature type that is being queried. 

	FEATUREVERSION=

[ALL|N]
	O
	
	If versioning is supported, the FEATUREVERSION parameter directs the WFS on which feature version to fetch.

	MAXFEATURES=N
	O
	
	A positive integer indicating the maximum number of features to be returned.

	EXPIRY=N
	O
	
	GetFeatureWithLock only. It indicates the length of time (in minutes) that a lock will be held. If absent the locks will be held indefinitely.

	SRSNAME
	O
	
	This parameter is used to specify a WFS-supported SRS that should be used for returned feature geometries.

	TYPENAME

(Optional if FEATUREID is specified)
	M
	
	A list of feature type names to query.

	FEATUREID

(Mutually exclusive with FILTER and BBOX)
	O
	
	An enumerated list of feature instances to fetch identified by their feature identifiers.

	FILTER

(Prerequisite: TYPENAME, mutually exclusive with FEATUREID and BBOX)
	O
	
	A filter specification describes a set of features to operate upon. One filter must be specified for each feature type lists in the TYPENAME parameter.

	BBOX 

(Prerequisite: TYPENAME, mutually exclusive with FEATUERID and FILTER)
	O
	
	In lieu of a FEATUREID or FILTER, a client may specify a bounding box.

	SORTBY
	O
	
	The SORTBY parameter is used to specify a list of property names whose values should be used to order the set of feature instances that satisfy the query.


The GetGmlObject retrieves features by traversing XLinks that refer to the feature’s XML ID's. The features are returned in GML. The GetGmlObject request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods. The parameters associated with the GetGmlObject request are shown in Table 13. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in the OpenGIS Web Feature Service (WFS) Implementation Specification (Section 10.1, Open Geospatial Consortium 2005b).  The parameters shown in Table 13 are included within the WFS matrix (see Chapter 6).

Table 13: GetGmlObject Encoding (Section 14.7.4.1, Table 10, Open Geospatial Consortium 2005b)

	URL Component
	O/M
	DEFAULT
	Description (Abridged)

	VERSION
	M
	1.1.0
	Request version.

	SERVICE
	M
	WFS
	Service type.

	REQUEST=

[GetGmlObject]
	M
	
	The name of the WFS request.

	NAMESPACE
	O
	
	Used to specify a namespace and its prefix. 

	TRAVERSE

XLINKDEPTH
	M
	
	The depth to which nested property XLink linking element locator attribute (href) XLinks are traversed and resolved if possible.

	TRAVERSE

XLINKEXPIRY
	O
	
	The number of minutes a WFS should wait to receive a response to a nested GetGmlObject request.

	GMLOBJECTID
	M
	
	The XML ID of the element to fetch.


The Transaction request is composed of operations that modify features. It includes create, update and delete operations. The response to a transaction request is an XML document detailing whether the transaction has been successful or not. The XML schema for the response document is found in the OpenGIS Web Feature Service (WFS) Implementation Specification (Section 12.3, Open Geospatial Consortium 2005b). 

The request can be sent via the HTTP 'GET' method or the HTTP 'POST' method. However the HTTP 'GET' method is much more limited. The HTTP 'GET' method only supports a delete operation. The KVP parameters that can be used with a GetGmlObject request are shown in Table 14.

The Transaction XML Schema for the HTTP ‘POST’ method is found in the OpenGIS Web Feature Service (WFS) Implementation Specification (Section 12.2.1, Open Geospatial Consortium 2005b). and allows for delete, update and insert operations. The insert and update operations are not considered appropriate for KVP as they involve co-ordinate descriptions which are too long for a URL.
Table 14: Transaction Encoding (Table 11, Open Geospatial Consortium 2005b)

	URL Component
	O/M
	DEFAULT
	Description (Abridged)

	VERSION
	M
	1.1.0
	Request version.

	SERVICE
	M
	WFS
	Service type.

	NAMESPACE
	O
	
	Used to specify a namespace and its prefix.

	REQUEST=Transaction
	M
	
	The name of the WFS request.

	OPERATION=Delete
	M
	
	Transaction operation to execute. Currently only Delete is defined.

	TYPENAME

(Optional if FEATUREID is specified.)
	M
	
	A list of feature types upon which to apply the operation.

	RELEASEACTION=

[ALL|SOME]
	O
	
	A value of ALL indicates that all feature locks should be released when a transaction terminates. A value of SOME indicates that only those records that are modified should be released. The remaining locks are maintained.

	FEATUREID

(Mutually exclusive 

with FILTER and BBOX)
	O
	
	A list of feature identifiers upon which the specified operation shall be applied.



	FILTER

(Prerequisite: TYPENAME)

(Mutually exclusive with FEATUREID and BBOX)
	O
	
	A filter specification describes a set of features to operate upon. One filter must be specified for each feature type listed in the TYPENAME parameter.

	BBOX

(Prerequisite: TYPENAME)

(Mutually exclusive with FILTER and FEATUREID)
	O
	
	In lieu of a FEATUREID or FILTER, a client may specify a bounding box.


The LockFeature request exposes a feature to a long term locking mechanism. The LockFeature request is designed to be used with the Transaction request to prevent multiple clients attempting to update and/or delete the same features simultaneously. The LockFeature returns an XML document informing the user as to whether the lock has been successful. The document contains a lock identifier that a client application use in subsequent WFS transaction operations to operate upon the set of locked feature instances. The XML schema for the response document is found in the OpenGIS Web Feature Service (WFS) Implementation Specification (Section 11.3, Open Geospatial Consortium 2005b). The LockFeature request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods. The parameters associated with the LockFeature request are shown in Table 15. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in the OpenGIS Web Feature Service (WFS) Implementation Specification (Section 11.2.1, Open Geospatial Consortium 2005b). The parameters shown in Table 15 are included within the WFS comparison matrix (see Chapter 6).

Table 15: LockFeature Encoding (Section 14.7.5.1, Table 10, Open Geospatial Consortium 2005b)

	URL Component
	O/M
	DEFAULT
	Description (Abridged)

	VERSION
	M
	1.1.0
	Request version.

	SERVICE
	M
	WFS
	Service type.

	NAMESPACE
	O
	
	Used to specify a namespace and its prefix

	REQUEST=

LockFeature
	M
	
	The name of the request.

	TYPENAME

(Optional if FEATUREID

 is specified.)
	M
	
	Names of one or more feature types whose feature instances are to be locked.

	EXPIRY
	O
	
	The number of minutes the lock should persist before being cleared. If no value is specified then the lock should persist indefinitely.

	LOCKACTION=

[ALL|SOME]
	O
	
	Specify how the lock should be acquired. ALL indicates to try to get all feature locks otherwise fail. SOME indicates to try to get as many feature locks as possible.

	FEATUREID

(Mutually exclusive with FILTER and BBOX.)
	O
	
	An enumerated list of feature instance identifiers indicating which feature instances to lock.

	FILTER

(Prerequisite: TYPENAME)

(Mutually exclusive with FEATUREID and BBOX.)
	O
	
	An XML string encoded indicating which features to operate upon. One filter must be specified for each feature type listed in the TYPENAME parameter.

	BBOX

(Prerequisite: TYPENAME)

(Mutually exclusive with FEATUREID and FILTER.)
	O
	
	In lieu of a FEATUREID or FILTER, a client may specify a bounding box.


A specification that is closely associated with the WFS specification is Filter Encoding (Open Geospatial Consortium 2005a). It defines an XML encoding which is used to create filter expressions. The filter expressions are used to query the feature datasets. The Filter Encoding is associated with the FILTER parameters in the GetFeature, GetFeatureWithLock, LockFeature and Transaction requests.

The XML encoding follows the specifications set out in the OGC Common Catalog Query Language (CQL) and can be transformed into whatever target language is required to retrieve or modify object instances in a persistent object store e.g. into a WHERE clause for a SQL SELECT statement or into a XPath or XPointer expression for fetching data from XML documents.

The encoding is divided into spatial operators, comparison operators, logical operators and arithmetic operators. These are shown in Table 16.

Table 16: Filter Encoding Operators (Open Geospatial Consortium 2005a)

	Spatial Operators
	Equals

	
	Disjoint

	
	Touches

	
	Within

	
	Overlaps

	
	Crosses

	
	Intersects

	
	Contains

	
	Dwithin

	
	Beyond

	
	BBOX

	
	

	Comparison Operators
	PropertyIsEqualTo

	
	PropertyIsNotEqualTo

	
	PropertyIsLessThan

	
	PropertyIsGreaterThan

	
	PropertyIsLessThanOrEqualTo

	
	PropertyIsGreaterThanOrEqualTo

	
	PropertyIsLike

	
	PropertyIsNull

	
	PropertyIsBetween

	
	

	Logical Operators
	AND

	
	OR

	
	NOT

	
	

	Arithmetic Operators
	Add

	
	Sub

	
	Mul

	
	Div


An example of a attribute and a spatial filter are shown in Table 17.

Table 17: Filter Encoding Examples

	Attribute Filter

<Filter> 
<PropertyIsEqualTo> 
<PropertyName>SomeProperty</PropertyName> 
<Literal>100</Literal> 
</PropertyIsEqualTo> 
</Filter> 


	Spatial Filter

<Filter> 
<Not> 
<Disjoint> 
<PropertyName>Geometry</PropertyName> 
<gml:Envelope srsName="http://www.opengis.net/gml/srs/epsg.xml#63266405"> 
<gml:lowerCorner>13.0983 31.5899</gml:lowerCorner> 
<gml:upperCorner>35.5472 42.8143</gml:upperCorner> 
</gml:Envelope> 
</Disjoint> 
</Not> 
</Filter> 



4. WCS HTTP Requests and Parameters

The Web Coverage Service (WCS) has three requests, GetCapabilities, DescribeCoverage and GetCoverage.

The GetCapabilities request returns service metadata as an XML document. The XML schema is found in the OpenGIS Web Coverage Service (WCS) Implementation Specification (Section 7.3, Open Geospatial Consortium 2003). The GetCapabilities request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods. The parameters associated with the GetCapabilities request are shown in Table 18. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in the OpenGIS Web Coverage Service (WCS) Implementation Specification (Section 7.2.2, Open Geospatial Consortium 2003). The parameters shown in Table 18 are included within the WCS matrix (see Chapter 6).

Table 18: GetCapabilities request URL parameters (Table 2, Open Geospatial Consortium 2003)

	URL Component
	Required/

Optional
	Description

	REQUEST=GetCapabilities
	Required
	Request Name

	VERSION=1.0.0
	Optional
	Request Version

	SERVICE=WCS
	Required
	Service type

	SECTION=/ or

/WCS_Capabilities/Service or

/WCS_Capabilities/Capability or

/WCS_Capabilities/ContentMetadata
	Optional
	Section of Capabilities document to be returned

If parameter not supplied, all capabilities XML document returned

	UPDATESEQUENCE
	Optional
	Capabilities version


The DescribeCoverage request returns a full description of one or more coverages by a particular WCS server in the form of an XML document. The XML schema of the response document is found in the OpenGIS Web Coverage Service (WCS) Implementation Specification (Section 8.3, Open Geospatial Consortium 2003). The DescribeCoverage request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods. The parameters associated with the DescribeCoverage request are shown in Table 19. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in the OpenGIS Web Coverage Service (WCS) Implementation Specification (Section 8.2.3, Open Geospatial Consortium 2003). The parameters shown in Table 19 are included within the WCS matrix (see Chapter 6).

Table 19: DescribeCoverage request URL parameters (Table 6, Open Geospatial Consortium 2003)

	URL Component
	Description

	REQUEST=DescribeCoverage
	Request name. Must be "DescribeCoverage". Required.

	SERVICE=WCS
	Service name. Must be "WCS". Required.

	VERSION=1.0.0
	Request protocol version. Required.

	COVERAGE=name1,name2,…
	A comma-separated list of coverages to describe (identified by their name values in the Capabilities response). Optional. Default is all coverages, if the server supports it.


The GetCoverage request returns a coverage either as a spatially referenced digital image or as GML. The GetCoverage request can be sent either via the HTTP ‘GET’ or HTTP ‘POST’ methods. The parameters associated with the GetCoverage request are shown in Table 20. They are shown as KVP’s which are used by the HTTP ‘GET’ method. The HTTP ‘POST’ XML schema which uses the same parameters is found in the OpenGIS Web Coverage Service (WCS) Implementation Specification (Section 9.2.3, Open Geospatial Consortium 2003).  The parameters shown in Table 20 are included within the WCS matrix (see Chapter 6).

Table 20: GetCoverage request URL parameters (Table 9, Open Geospatial Consortium 2003)

	URL Component
	Description (Abridged)

	SERVICE=WCS
	Service name: Must be "WCS". Required.

	VERSION=1.0.0
	Request protocol version. Required.

	REQUEST=GetCoverage
	Name of the request. Must be "GetCoverage". Required.

	COVERAGE=name
	Name of the available coverage. Required.

	CRS=crs_identifier
	Coordinate Reference System in which the request is expressed. Required.

	RESPONSE_CRS=crs_identifier
	Coordinate Reference System in which to express coverage responses. Optional; defaults to the request CRS.

	BBOX=minx, miny, maxx, maxy, minz, maxz
	Request a subset defined by the specified bounding box. One of BBOX or TIME is required.

	TIME=time1,time2,…

or

TIME=min/max/res,…
	Request a subset corresponding to the specified time instants or intervals. One of BBOX or TIME is required.

	PARAMETER=val1,val2,…

or

PARAMETER=min/max/res
	Request a range subset defined by constraining parameter PARAMETER.

	WIDTH=w (integer)

HEIGHT=h (integer)

[DEPTH=d (integer)]
	Request a grid of the specified width (w), height (h), and [for 3D grids] depth (d) (integer number of gridpoints). Either these or RESX, RESY, [for 3D grids] RESZ are required.

	RESX=x(double)

RESY=y(double)

[RESZ=z(double)]
	[when requesting georectified grid coverages]

Request a coverage subset with a specific spatial resolution along each axis of the reply CRS.

Either these or WIDTH, HEIGHT, and [for 3D grids] DEPTH are required.

	FORMAT=format
	Requested output format of Coverage.

	EXCEPTIONS=applicaton/vnd.ogx.se xml
	The format in which exceptions are to be reported by the Server. Optional

	(vendor-specific parameters)
	Optional


5. Server Side Web-based GIS FOSS Products

	There are four major FOSS server-side web mapping products. These are Deegree Web Services, GeoServer, MapGuide Open Source and MapServer. Each have different organisational and development histories which makes each product unique.

MapServer is ….

Deegree Web Services has …

GeoServer has been …

MapGuide Open Source is based on the proprietary product MapGuide which was first released in 1995. MapGuide Open Source was released as a FOSS project in 2005 by Autodesk. Hence the community is still very young. MapGuide was never designed around the OWS specifications and hence MapGuide Open Source’s support of OWS specifications is very limited (WMS and WFS only). The strength of MapGuide Open Source is that it is derived from a mature product which is efficient and robust.


MapServer

Deegree Web Services

GeoServer

MapGuide Open Source

MapGuide Open Source was released in November 2005. The MapGuide Open Source community was set up by the commercial company, Autodesk. The code used by the MapGuide Open Source project was taken from MapGuide, Autodesk’s proprietary product. Autodesk continues to produce proprietary products derived from MapGuide. In March 2006 MapGuide Open Source became an OSGeo product.

MapGuide Open Source’ community structure is well formed, following the OSGeo recommended governance structure. However the community is still young and still relies on developers employed by Autodesk.

The major strengths and weaknesses of MapGuide Open Source is that it is based on a mature proprietary product. The weakness is that MapGuide was not developed to support OWS specifications. Communication between server-side and client-side software was written in a proprietary standard used by Autodesk products only. Therefore MapGuide Open Source supports only partial compliance with the WMS and WFS standards. The strength is that MapGuide Open Source comes with its own client application which creates an efficient, if not interoperable, complete package.

Table 8: MapGuide Open Source

	History

· MapGuide was first released as Argus MapGuide in 1995 by Argus Technologies in Calgary, Alberta.

· Autodesk acquired Argus Technologies in autumn 1996 and released Autodesk MapGuide 2.0 within a few months.

· The latest release of Autodesk MapGuide is 6.5.

· In the spring of 2004 a team of developers began work on MapGuide Open Source.

· MapGuide Open Source is based on Autodesk MapGuide but aims to address some inherent limitations.

· Autodesk released MapGuide Open Source under the LGPL in November 2005 and contributed the code to the Open Source Geospatial Foundation (OSGeo) in March 2006.

Organisational Structure

Project Steering Committee (PSC)

· <how many members are there and how many are from Autodesk?>

Developers

· <how many developers are there currently and how many are employed by Autodesk?>

Users

· Users have access to online documentation.

· Users have access to the latest test version.

· Users have access to the users and developers mailing lists.

· <How does a user report a bug?>

· <How does a user make a project proposal?>

· <Is proposed development public on the website?>

Supporting Organisations

Autodesk http://www.autodesk.com
Financial Support

<How much financial support does Autodesk provide and what are the plans for the future?>
Documentation/Support

· Online documentation https://mapguide.osgeo.org/documentation.html.

· Users and developers mailing lists.

Gallery

<Does anybody have suggestions of organisations using MapGuide Open Source for public facing websites?>



Conclusions

The four major FOSS server-side web mapping products have their own particular advantages and disadvantages.

MapServer has …..

Deegree Web Services has ….

GeoServer has ….

MapGuide Open Source is a very new product. Therefore the community structure is still relatively untested. The product itself is reliable and efficient as it is based on the existing proprietary product MapGuide. However, its proprietary origin means that OWS support is poor.

Each product offers their own advantages. This can be exploited for MapServer, GeoServer and Deegree Web Services as they all have extensive support for the OWS specifications. All three products can access and serve data held in Oracle Spatial or PostGIS. Therefore any organisation that choose to store their geographical data in one of these two formats would be able to use any combination of the three products to feed data to client-side web mapping software. MapServer could provide any WMS functionality whilst GeoServer or Deegree Web Services could provide WFS and WCS functionality.

6. Comparison Matrix

General

	
	MapGuide Open Source

	Supported Operating Systems
	?

	Supported Web Servers
	?

	Permanent Datasets can Access
	?

	Projection
	?

	Date Started
	


WMS Matrix

Requests & Parameters

	Request
	Parameter
	MapGuide Open Source

	
	
	GET
	POST

	Common
	
	
	

	
	VERSION
	?
	?

	
	SERVICE
	?
	?

	
	REQUEST
	?
	?

	
	FORMAT
	?
	?

	GetCapabilities
	
	
	

	
	UPDATESEQUENCE
	?
	?

	GetMap
	
	
	

	
	LAYERS
	?
	?

	
	STYLES
	?
	?

	
	CRS
	?
	?

	
	BBOX
	?
	?

	
	WIDTH
	?
	?

	
	HEIGHT
	?
	?

	
	TRANSPARENT
	?
	?

	
	BGCOLOR
	?
	?

	
	EXCEPTIONS
	?
	?

	
	TIME
	?
	?

	
	ELEVATION
	?
	?

	GetFeatureInfo
	
	
	

	
	QUERY_LAYERS
	?
	?

	
	INFO_FORMAT
	?
	?

	
	I
	?
	?

	
	J
	?
	?

	
	EXCEPTIONS
	?
	?

	
	
	
	


XML Schema

	XML Schema
	MapGuide Open Source

	GetCapabilities Response
	?


Output Formats

	MapGuide Open Source

	?


SLD Matrix

Requests & Parameters

	Request
	Parameter
	MapGuide Open Source

	
	
	GET
	POST

	GetMap
	SLD
	
	n/a

	
	SLD_BODY
	
	n/a

	
	REMOTE_OWS_SERVICE
	
	n/a

	
	REMOTE_OWS_URL
	
	n/a

	
	
	
	

	Common
	VERSION
	
	

	
	REQUEST
	
	

	
	
	
	

	DescribeLayer
	LAYERS
	
	

	
	
	
	

	GetLegendGraphic
	LAYER
	
	n/a

	
	STYLE
	
	n/a

	
	FEATURETYPE
	
	n/a

	
	RULE
	
	n/a

	
	SCALE
	
	n/a

	
	SLD
	
	n/a

	
	SLD_BODY
	
	n/a

	
	FORMAT
	
	n/a

	
	WIDTH
	
	n/a

	
	HEIGHT
	
	n/a

	
	EXCEPTIONS
	
	n/a

	
	
	
	

	GetStyles
	LAYERS
	
	

	
	SLDVER
	
	

	
	
	
	

	PutStyles
	MODE
	
	n/a

	
	SLD
	
	n/a

	
	SLD_BODY
	
	n/a

	
	
	
	


XML Schema/DTD Definition/MIME Type

	XML Schema
	MapGuide Open Source

	SDL Document
	

	DescribeLayer Response
	

	GetStyles Response
	

	PutStyles Response
	

	WMC Document
	


WFS Matrix

Requests & Parameters

	Request
	Parameter
	MapGuide Open Source

	
	
	GET
	POST

	Common
	
	
	

	
	VERSION
	?
	?

	
	SERVICE
	?
	?

	
	REQUEST
	?
	?

	
	NAMESPACE
	?
	?

	
	
	
	

	GetCapabilities
	
	?
	?

	
	
	
	

	DescribeFeatureType
	
	
	

	
	TYPENAME
	?
	?

	
	OUTPUTFORMAT
	?
	?

	GetFeature
	
	
	

	
	OUTPUTFORMAT
	?
	?

	
	RESULTTYPE
	?
	?

	
	PROPERTYNAME
	?
	?

	
	FEATUREVERSION
	?
	?

	
	MAXFEATURES
	?
	?

	
	EXPIRY
	?
	?

	
	SRSNAME
	?
	?

	
	TYPENAME
	?
	?

	
	FEATUREID
	?
	?

	
	FILTER
	?
	?

	
	BBOX
	?
	?

	
	SORTBY
	?
	?

	GetGmlObject
	
	
	

	
	TRAVERSEXLINKDEPTH
	?
	?

	
	TRAVERSEXLINKEXPIRY
	?
	?

	
	GMLOBJECTID
	?
	?

	Transaction
	
	
	

	
	OPERATION
	?
	?

	
	TYPENAME
	?
	?

	
	RELEASEACTION
	?
	?

	
	FEATUREID
	?
	?

	
	FILTER
	?
	?

	
	BBOX
	?
	?

	LockFeature
	
	
	

	
	TYPENAME
	?
	?

	
	EXPIRY
	?
	?


	
	LOCKACTION
	?
	?

	
	FEATUREID
	?
	?

	
	FILTER
	?
	?

	
	BBOX
	?
	?


XML Schema

	XML Schema
	MapGuide Open Source

	GetCapabilities Response
	

	Transaction Request
	?

	Transaction Response
	?

	LockFeature Response
	?


Output Formats

	MapGuide Open Source

	GML


Filter Encoding Matrix

	
	
	MapGuide Open Source

	Spatial Operators
	Equals
	?

	
	Disjoint
	?

	
	Touches
	?

	
	Within
	?

	
	Overlaps
	?

	
	Crosses
	?

	
	Intersects
	?

	
	Contains
	?

	
	Dwithin
	?

	
	Beyond
	?

	
	BBOX
	?

	
	
	

	Comparison Operators
	PropertyIsEqualTo
	?

	
	PropertyIsNotEqualTo
	?

	
	PropertyIsLessThan
	?

	
	PropertyIsGreaterThan
	?

	
	PropertyIsLessThanOrEqualTo
	?

	
	PropertyIsGreaterThanOrEqualTo
	?

	
	PropertyIsLike
	?

	
	PropertyIsNull
	?

	
	PropertyIsBetween
	?

	
	
	

	Logical Operators
	AND
	?

	
	OR
	?

	
	NOT
	?

	
	
	

	Arithmetic Operators
	Add
	?

	
	Sub
	?

	
	Mul
	?

	
	Div
	?


	
	MapGuide Open Source

	Data Formats filter can be applied to
	?


WCS Matrix

Requests & Parameters

	Request
	Parameter
	MapGuide Open Source

	
	
	GET
	POST

	Common
	
	
	

	
	REQUEST
	
	

	
	VERSION
	
	

	
	SERVICE
	
	

	GetCapabilities
	
	
	

	
	SECTION
	
	

	
	UPDATESEQUENCE
	
	

	DescribeCoverage
	
	
	

	
	COVERAGE
	
	

	GetCoverage
	
	
	

	
	COVERAGE
	
	

	
	CRS
	
	

	
	RESPONSE_CRS
	
	

	
	BBOX
	
	

	
	TIME
	
	

	
	PARAMETER
	
	

	
	WIDTH
	
	

	
	HEIGHT
	
	

	
	RESX
	
	

	
	RESY
	
	

	
	FORMAT
	
	

	
	EXCEPTIONS
	
	

	
	
	
	


XML Schema

	XML Schema
	MapGuide Open Source

	GetCapabilities Response
	

	DescribeCoverage Response
	


Output Formats

	MapGuide Open Source

	?


References

Open Geospatial Consortium. 2002a. OpenGIS® Geography Markup Language (GML) Encoding Specification. Version 3.00. Available http://www.opengeospatial.org/standards/gml [Accessed on 22 September 2006].

Open Geospatial Consortium. 2002b. OpenGIS® Styled Layer Descriptor (SLD) Implementation Specification. Version 1.0.0. Available from http://www.opengeospatial.org/standards/sld [Accessed on 22 September 2006].

Open Geospatial Consortium. 2002c. WMS Part 2: XML for Requests using HTTP Post. Version 0.0.3. Available from http://www.opengeospatial.org/standards/wms [Accessed on 22 September 2006].

Open Geospatial Consortium. 2003. OpenGIS® Web Coverage Service (WCS) Implementation Specification. Version 1.0.0. Available from http://www.opengeospatial.org/standards/wcs [Accessed on 22 September 2006].

Open Geospatial Consortium. 2005a. OpenGIS® Filter Encoding Implementation Specification. Version 1.1. Available http://www.opengeospatial.org/standards/filter [Accessed on 22 September 2006].

Open Geospatial Consortium. 2005b. OpenGIS® Web Feature Service (WFS) Implementation Specification. Version 1.1.0. Available from http://www.opengeospatial.org/standards/wfs [Accessed on 22 September 2006].

Open Geospatial Consortium. 2005c. OpenGIS® Web Map Context Implementation Specification. Version 1.1.0. Available from http://www.opengeospatial.org/standards/wmc [Accessed on 22 September 2006].

Open Geospatial Consortium. 2005d. OpenGIS® Web Service Common Implementation Specification. Version 1.0.0. Available from http://www.opengeospatial.org/standards/common [Accessed on 22 September 2006].

Open Geospatial Consortium. 2006a. OpenGIS® Web Map Service (WMS) Implementation Specification. Version 1.3.0. Available from http://www.opengeospatial.org/standards/wms [Accessed on 22 September 2006].

Open Geospatial Consortium. 2006b. Welcome to the OGC Website. [online]. Available from http://www.opengeospatial.org [Accessed on 22 September 2006].

� Map Coordinate System (CS) where the Map is the spatially referenced digital image. The origin (i,j) is the pixel in the upper left hand corner of the map; i increasing to the rigth and j increasing downwards


�  = compliant,  = non-compliant, ? = not known


�  = compliant,  = non-compliant, ? = not known


�  = compliant,  = non-compliant, ? = not known


�  = compliant,  = non-compliant, ? = not known


�  = compliant,  = non-compliant, ? = not known
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