WCS 1.0+: Statement of capabilities
During the GALEON Phase One Interoperability Experiment, four key issues with WCS 1.0 were identified:

1. lack of asynchronous delivery

2. inability to handle multiple heterogeneous fields within a coverage

3. non-handling of irregular Grids

4. lack of support for netCDF as output format

WCS 1.1 addressed issues two (through a hierarchical coverage model) and four (through the use of ‘output format profiles’). However, it introduced a number of other aspects (e.g. GridCRS, XML manifest, reduced conformance to GML/ISO 19123 in coverage metadata) that have proven to complicate implementation. (Currently there are very few 1.1 implementations, and even less interoperability between them.)

Several participants of GALEON (Unidata, CNR-IMAA, STFC/NERC, UK Met Office) have decided to undertake an ‘implementation interoperability exercise’ aimed at minimal changes to WCS 1.0 to address the above issues. Primarily a prototyping exercise, any changes to the 1.0 specification will be tested and – if deemed successful – fed back to the OGC membership and WCS RWG. Unidata and STFC will develop independent server implementations, while CNR-IMAA will develop a client, and the UK Met Office will valuate the work against operational requirements.

This document outlines the “WCS 1.0+” capabilities.
Asynchronous delivery

WPS 1.0.0 (05-007r5) provides an asynchronous processing model via request parameters ‘storeExecuteResponse’ and ‘status’:

	Name and example 
	Optionality and use
	Definition and format

	storeExecuteResponse= true
	Optional, include when the response document shall be stored 
	Boolean value that specifies if the Execute Response shall be stored as a web-accessible resource.  

	status=true
	Optional, include when status element shall be updated in the response
	Boolean value that specifies if status information shall be updated in the response document.  


This model is adopted for WCS 1.0+ through the vendor-specific parameters extension, using parameters ‘STORE’ and ‘STATUS’. The interpretation follows that of the DEWS project (Ref???):

1. STORE=false and STATUS=false: “Fully-synchronous.” The server waits until the data have been extracted and then replies to the client with the data as a direct response to the request.

2. STORE=true and STATUS=false: “Semi-synchronous.” The server waits until the data have been extracted and responds to the client with a URL to the data file.

3. STORE=true and STATUS=true: “Asynchronous.” The server replies immediately with a document containing a unique job ID. The client can then poll the server using this job ID to discover information about the progress of the extraction. When the extraction is complete the polling results in the URL to the data file being returned to the client.

STORE=false, STATUS=true makes no sense and is disallowed (server responds with an error).

The response document is structure according to WPS 1.0.0. This provides numerous options depending on the synchronous/asynchronous request options selected, but include examples like the following:

<ExecuteResponse service="WCS" version="1.0+" serviceInstance="http://mywcs.org/SERVICE=WCS&amp;REQUEST=GetCapabities" statusLocation="http://mywcs.org/execute_response_url.xml">


<Status creationTime="2007-04-18T12:00:00Z">



<ProcessStarted percentCompleted="83"/>


</Status>

</ExecuteResponse>
Figure 1: Request started but not complete


<ExecuteResponse service="WCS" version="1.0+" serviceInstance="http://mywcs.org/SERVICE=WCS&amp;REQUEST=GetCapabities" statusLocation="http://mywcs.org/execute_response_url.xml">


<Status creationTime="2007-04-18T14:00:00Z">



<ProcessSucceeded/>


</Status>


<ProcessOutputs>



<Output>




<Identifier>4efa2ea5f</Identifier>




<Title>MyCoverage</Title>




<Reference href="http://mywcs.org/output.nc" mimeType="application/x-netcdf"/>



</Output>


</ProcessOutputs>

</ExecuteResponse>
Figure 2: Request complete

Multiple fields in a coverage

WCS 1.0 restricts coverages to a homogeneous range set.

WCS 1.1 significantly alters the model to include infinitely-recursive coverage hierarchies each composed of multiple (non-homogeneous) fields.
Hierarchical coverages are a convenience mechanism for arranging metadata, and not an extension to the ISO 19123 coverage model – the coverages themselves are still distinct, only their descriptive metadata is hierarchical.

ISO 19123 supports heterogeneous coverages through the attribute rangeType: RecordType
.
AxisDescription

WCS 1.0+ can support heterogeneous coverages by extending the semantics of AxisDescription. WCS 1.0 uses AxisDescription to describe an axis for ‘compound values’, which “consist of a set of identically defined measurements or observations, reported for each of several values of a “control” variable, or aggregated into several “bins””. The 1.0 specification states the following of compound range sets:

“A compound valued range set is designed for observations that are identically defined – that report the same property, expressed in the same reference system. If a set of observations has any semantic variation, or any differences in the reference system, then the different kinds of observations belong in different coverages. For instance, a multispectral image in which some bands record emissive radiance, and others record reflective radiance, would require distinct coverages.”

DescribeCoverage

In WCS 1.0+ we relax this constraint, and allow the AxisDescription to describe a heterogeneous range set, as per the following example (portion of a valid CoverageOffering in a DescribeCoverage request):

<CoverageOffering>

<name>COAPEC</name>

<label>COAPEC</label>

<lonLatEnvelope>


<gml:pos>0 -90</gml:pos>


<gml:pos>359 90</gml:pos>

</lonLatEnvelope>

<domainSet>


<spatialDomain>



<gml:Envelope>




<gml:pos>0 -90</gml:pos>




<gml:pos>359 90</gml:pos>



</gml:Envelope>


</spatialDomain>

</domainSet>

<rangeSet>


<RangeSet>



<name>COAPECRange</name>



<label>COAPECRange</label>



<axisDescription>




<AxisDescription wcs:semantic="CFStandardNames.xml#air_temperature">





<name>temp</name>





<label>temp</label>





<values wcs:semantic="urn:udunits:uom:degreesC">






<interval>







<min>-50</min>







<max>50</max>






</interval>






<default>9999</default>





</values>




</AxisDescription>



</axisDescription>



<axisDescription>




<AxisDescription wcs:semantic="CFStandardNames.xml#pressure">





<name>pres</name>





<label>pres</label>





<values wcs:semantic="urn:udunits:uom:hPa">






<interval>







<min>500</min>







<max>1500</max>






</interval>






<default>9999</default>





</values>




</AxisDescription>



</axisDescription>


</RangeSet>

</rangeSet>

<supportedCRSs>


...

</supportedCRSs>

<supportedFormats>


...

</supportedFormats>
</CoverageOffering>
Figure 3: WCS 1.0+ CoverageOffering for heterogeneous range set
Some points of note:

· The (mandatory) ‘interval’ element is interpreted as specifying the range of values in the coverage rangeSet.

· The (optional) ‘default’ element specifies in WCS 1.0 the default value to be used for subsetting on the axis in the absence of a specified subset range. By specifying an invalid value, the 1.0 semantics dictate that nothing be returned for the axis if it is not explicitly named in the GetCoverage request.

· The ‘semantic’ attribute on AxisDescription provide the parameter

· The ‘semantic’ attribute on the (mandatory) ‘values’ provides units of measure for the rangeSet value range.

GetCoverage

The WCS 1.0 request syntax can be applied directly, with semantics as follows (for the above example):

· REQUEST=GetCoverage&temp=&pres=&... : Get temperature and pressure variables in coverage

· REQUEST=GetCoverage&temp=&... : (no ‘pres=’ specified) Get only temperature, since the default ‘pres’ value for the request (9999) lies outside the valid range.
· REQUEST=GetCoverage&temp=5/10&... : Under WCS 1.0+ interpretation, such a request would not be valid, and generate a exception.

Alternative
The ‘default’ element could be omitted from axisDescription, and a vendor-specific request parameter, ‘PARAMETER’,  used as follows:

· REQUEST=GetCoverage&PARAMETER=pres,temp&... : Get temperature and pressure variables in coverage

· REQUEST=GetCoverage&PARAMETER=pres&... : Get only pressure

· As above, requests including ‘pres=...’ or ‘temp=...’ would be invalid under WCS 1.0+ interpretation and return an error.

Irregular Grids

Example tbd, but following proposed GML implementation of CV_ReferenceableGrid (OGC doc 07-112).
� The data type RecordType is defined in ISO/TS 19103. It consists of a list of attribute name/data type pairs. A simple list is the most common form of rangeType, but RecordType can be used recursively to describe more complex structures. [ISO 19123]





