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i. Abstract
This WPS Application Profile – Coverages (short: WPS-Cov) specifies how to invoke functionality of the Web Coverage Service (WCS) suite [OGC 09-110] and the Web Coverage Processing Service (WCPS) [OGC 08-068] using the WPS protocol [OGC 14-065]. 

ii. Keywords

WPS, WCS, WCPS, coverage
iii. Terms and definitions

This document uses the standard terms defined in Subclause 5.3 of [OGC 06-121r9], which is based on the ISO/IEC Directives, Part 2, Rules for the structure and drafting of International Standards. In particular, the word “shall” (not “must”) is the verb form used to indicate a requirement to be strictly followed to conform to this standard.

iv. Submitting organizations

The following organizations have submitted this Interface Specification to the Open Geospatial Consortium, Inc.:
· Jacobs University Bremen
v. Document Contributor Contact Points

	Name
	Organization 

	Peter Baumann
	Jacobs University Bremen, rasdaman GmbH


Changes to the OpenGIS Abstract Specification

The OpenGIS® Abstract Specification does not require any changes to accommodate the technical contents of this document.

vi. 
Future Work

Once adopted, the WCS Application Profile – MetOcean [OGC 14-052] should be added as an separate requirements class.
Once adopted, WCPS 2.0 should be supported.
Foreword

This version 0.3 of the Web Processing Service (WPS) Application Profile – Coverages establishes an Application Profile for the Web Processing Service (WPS) Interface Standard.

This document includes one Annex, which is normative.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. The Open Geospatial Consortium Inc. shall not be held responsible for identifying any or all such patent rights.

Recipients of this document are requested to submit, with their comments, notification of any relevant patent claims or other intellectual property rights of which they may be aware that might be infringed by any implementation of the standard set forth in this document, and to provide supporting documentation.

OGC® Web Processing Service -
Application Profile - Coverages
1 Scope 

This WPS Application Profile – Coverages (short: WPS-Cov) specifies how functionality of the Web Coverage Service (WCS) standards suite [OGC 09-110] and the Web Coverage Pro​cessing Service (WCPS) Language Interface Standard [OGC 08-068] can be invoked using the WPS protocol. Purpose is to allow WCS services to benefit from the additional functionality WPS offers, such as synchronous processing.
For WCS Core as well as for each extension introducing a separate request type, a separate process definition is established, wrapped into an individual requirements class. The WCS Core standard [OGC 09-110] introduces three basic request types, GetCapabilities, DescribeCoverage, and GetCoverage. While some WCS extension standards only extend existing request types, others introduce new request types. These are:
· WCS Transaction extension [OGC 13-057]: For updating coverages of a server’s offering, the InsertCoverage, DeleteCoverage, and UpdateCoverage requests are introduced.

Note: UpdateCoverage is defined in separate requirements class update of the WCS Transaction extension. Hence, it needs to be supported by an implementation offering this WPS-Cov only if this requirements class is supported, too.

· WCS Processing extension [OGC 08-059]: for submitting WCPS queries [OGC 08-068] for server-side evaluation, the ProcessCoverages request is introduced.

· WCS Application Profile – Earth Observation [OGC 10-140]: specifically for satellite (and similar) imagery, the DescribeEOCoverageSet request is introduced.

For each of these request types, a WPS process description is established acting as a wrapper around the WCS/WCPS requests.
2 Conformance
This document establishes the following requirements and conformance classes:

· wps-wcs, of URI http://www.opengis.net/spec/WPS_application-profile_coverages/1.0/req/wps-wcs; the corresponding conformance class is wps-wcs, with URI http://www.opengis.net/spec/WPS_application-profile_wps-cov/1.0/conf/wps-wcs.

This is the mandatory core conformance class of this extension.
· wps-wcst, of URI http://www.opengis.net/spec/WPS_application-profile_coverages/1.0/req/wps-wcst; the corresponding conformance class is wps-wcst, with URI http://www.opengis.net/spec/WPS_application-profile_wps-coverages/1.0/conf/wps-wcst.

· wps-wcsp, of URI http://www.opengis.net/spec/WPS_application-profile_coverages/1.0/req/wps-wcsp; the corresponding conformance class is wps-processing, with URI http://www.opengis.net/spec/WPS_application-profile_wps-coverages/1.0/conf/wps-wcsp.

· wps-eowcs, of URI http://www.opengis.net/spec/WPS_application-profile_coverages/1.0/req/wps-eowcs; the corresponding conformance class is wps-eowcs, with URI http://www.opengis.net/spec/WPS_application-profile_wps-coverages/1.0/conf/wps-eowcs.

Standardisation target of all requirements and conformance classes are WPS implementations (currently: servers).
Requirements URIs defined in this document are relative to http://www.opengis.net/spec/WPS_application-profile_coverages/1.0/req,
conformance test URIs are relative to http://www.opengis.net/spec/WPS_application-profile_coverages/1.0/conf.

Annex A lists the conformance tests which shall be exercised on any software artefact claiming to implement this WPS-Cov. 

3 Normative references

This OGC WPS Application Profile – Coverage Processing 0.3 specification consists of the present document and an XML Schema. The complete specification is identified by OGC URI http://www.opengis.net/spec/WPS_application-profile_coverage-processing/1.0, the document has OGC URI http://www.opengis.net/doc/SAP/WPS_application-profile_coverage-processing/1.0. 

The complete specification is available for download from tbd; additionally, the XML Schema is posted online at tbd as part of the OGC schema repository. In the event of a discrepancy between bundled and schema repository versions of the XML Schema files, the schema repository shall be considered authoritative.

The following normative documents contain provisions that, through reference in this text, constitute provisions of this specification. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. For undated references, the latest edition of the normative document referred to applies.

Table 1 — Requirements class dependencies
	WPS-Cov 
requirements class
	Dependency document
	Dependency requirements class

	wps-core
	OGC 14-056, OGC® WPS 2.0 Interface Standard, version 2.0

OGC 09-146, OGC® GML 3.2.1 Application Schema for Coverages, version 1.0
OGC 09-110, OGC® Web Coverage Service 2.0 Interface Standard - Core, version 2.0
	basic-wps


gml-coverage


core

	wps-wcst
	OGC 13-057, OGC® WCS Extension - Transaction
	insert+delete

	wps-wcsp
	OGC 08-059, OGC® WCS Extension - Processing
	processing

	wps-eowcs
	OGC 10-140, OGC® WCS Application Profile – Earth Observation
	eowcs


4 Terms and definitions

For the purposes of this document, the terms and definitions given in the above references apply, in particular: the coverage definition of [OGC 09-146r1].
5 Core WCS mapping: requirements class wps-wcs
5.1
Overview

This Clause 5 establishes the WPS-Cov core requirements class, wps-wcs. It defines the WCS Core [OGC 09-110] request types: GetCapabilities, DescribeCoverage, and GetCoverage.
5.2
Capability announcement

A WPS server implementing this wps-wcs requirements class announces this capability in its process offering.

Requirement 1 
In the response to a successful WPS GetCapabilities request the Process​Offerings shall contain the process identifier URI http://www.opengis.net/spec/WPS_application-profile_coverages/1.0 .
WCS requests and responses over WPS shall use the encoding defined in the WCS POST/XML protocol extension [OGC 09-148].
Requirement 2 
In the response to a successful WCS GetCapabilities request the Profile element of the ServiceIdentification shall contain the following URI:

http://www.opengis.net/spec/WCS_protocol-binding_post-xml/1.0.
5.3
Process definitions
A wps-wcs request consists of the input and output parameters as defined in WCS Core [OGC 09-110] and in the process definition provided with this standard.

Requirement 3 
The input and output parameters of a WCS GetCapabilities, DescribeCoverage, and Get​Coverage process shall adhere to the corresponding process definitions WCS_De​scribe​Coverage.xml, WCS_GetCapabilities.xml, and WCS_GetCoverage.xml pro​vided with this standard.
Requirement 4 
The input and output parameters of a WCS GetCapabilities, DescribeCoverage, and GetCoverage process shall adhere to the WCS Core standard [09-110].
Example
The XML fragment below shows definition of the input parameters to a GetCoverage process:
<wps:Input>

<ows:Title>WCS GetCoverage input parameters</ows:Title>

<ows:Identifier>getCoverageInput</ows:Identifier>

<wps:Format schema="http://schemas.opengis.net/wcs/2.0/wcsGetCoverage.xsd







#GetCoverageType"/>
</wps:Input>
The data type returned in a GetCoverage request must be consistent with some format offered by the WCS, and must be announced properly.

The 

Example
Below is a sample instantiation of the input parameters to a GetCoverage process:

<wps:Input id="GetCoverageRequest">

<wcs:CoverageId>MyLittleCoverage</wcs:CoverageId>

<wcs:trimDimension>


<wcs:dimension>Long</wcs:dimension>


<wcs:trimLow>20</wcs:trimLow>


<wcs:trimHigh>29</wcs:trimHigh>

</wcs:trimDimension>

<wcs:trimDimension>


<wcs:dimension>Lat</wcs:dimension>


<wcs:trimLow>20</wcs:trimLow>


<wcs:trimHigh>30</wcs:trimHigh>

</wcs:trimDimension>
</wps:Input>

Note
The complete XML documents are listed in Annex B.
5.4
Exceptions

Requirement 5 
If the result of a GetCapabilities, DescribeCoverage, or GetCoverage process is an exception then this exception shall be returned as a WPS exception structure containing the WCS exception information.
6 WCS Transaction mapping: requirements class wps-wcst
6.1
Overview

This Clause 6 establishes the WPS-Cov requirements class wps-wcst. It defines the WCS Transaction Extension [OGC 13-057] request types InsertCoverage, DeleteCoverage, and UpdateCoverage.
6.2
Capability announcement

A WPS server implementing this wps-transaction requirements class announces this capability in its process offering.

Requirement 6 
In the response to a successful WPS GetCapabilities request the Process​Offerings shall contain the process identifier URI http://www.opengis.net/spec/WPS_application-profile_coverages/2.0/req/wcs-transaction.
6.3
Process Definitions
A wps-wcst request consists of the input and output parameters as defined in WCS Extension – Transaction [OGC 13-057] and in the process definition provided with this standard.

Requirement 7 
The input and output parameters of a WCS InsertCoverage, DeleteCoverage, and Up​date​Coverage process shall adhere to the corresponding process definitions WCS-T_In​sert​Coverage.xml, WCS-T_Delete​Cover​age.xml, and WCS-T_Update​​Cover​age.xml provided with this standard.
Requirement 8 
The input and output parameters of a WCS InsertCoverage, DeleteCoverage, and Up​date​Coverage process shall adhere to the WCS Extension – Transaction [OGC 13-057].
Note
The UpdateCoverage request is supported only if the corresponding requirements class, update, is listed in the WCS (!) capability document obtainable through a GetCapabilities process (cf. Clause 5).
7 WCS Processing mapping: requirements class wps-wcsp
7.1
Overview

This Clause 7 establishes the WPS-Cov requirements class wps-wcsp. It defines the WCS Processing Extension [OGC 08-059] request type ProcessCoverages.

7.2
Capability announcement

A WPS server implementing this wps-wcsp requirements class announces this capability in its process offering.

Requirement 9 
In the response to a successful WPS GetCapabilities request the Process​Offerings shall contain the process identifier URI http://www.opengis.net/spec/WPS_application-profile_coverages/1.0/req/wps-wcsp.
7.3
Process Definitions

A wps-wcsp request consists of the input and output parameters as defined in WCS Extension – Processing [OGC 08-059] and in the process definition provided with this standard.

Requirement 10 
The input and output parameters of a WCS ProcessCoverages process shall adhere to the corresponding process definitions WCS-P_Process​Cover​ages.xml as provided with this standard.
Requirement 11 
The input and output parameters of a WCS ProcessCoverages process shall adhere to the WCS Extension – Processing [OGC 08-059].
8 WCS EO mapping: requirements classs wps-eowcs
8.1
Overview

This Clause 8 establishes the WPS-Cov requirements class wps-eowcs. It defines the WCS Application Profile – Earth Observation [OGC 10-140] request type DescribeEOCoverageSet.

8.2
Capability announcement

A WPS server implementing this wps-eowcs requirements class announces this capability in its process offering.

Requirement 12 
In the response to a successful WPS GetCapabilities request the ProcessOfferings shall contain the process identifier URI http://www.opengis.net/spec/WPS_application-profile_coverages/1.0/req/wps-eowcs.
8.3
Process Definitions

A wps-eowcs request consists of the input and output parameters as defined in WCS Application Profile – Earth Observation [OGC 10-140] and in the process definition provided with this standard.

Requirement 13 
The input and output parameters of a WCS DescribeEOCoverageSet process shall adhere to the corresponding process definitions WCS-EO_DescribeEO​CoverageSet.xml as pro​vided with this standard.
Requirement 14 
The input and output parameters of a WCS DescribeEOCoverageSet process shall adhere to the WCS Application Profile – Earth Observation [OGC 10-140].
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Annex A
(normative)

Abstract test suite

An implementation of this WPS Application Profile must satisfy the following system characteristics to be conformant with this specification.

A.1 Conformance Class: wps-cov
The OGC URI identifier of this conformance class is:
http://www.opengis.net/spec/WPS_application-schema_coverage-processing/1.0/conf/wps-cov. 
Tests identifiers below are relative to http://www.opengis.net/spec/WPS_application-profile_coverage/1.0/.
	Test id:
Test Purpose:
	1

In the response to a successful WPS GetCapabilities request the Process​Offerings shall contain the process identifier URI http://www.opengis.net/spec/WPS_application-profile_coverages/1.0 . 

	Test method:
	Send a proper WPS GetCapabilities request to the system under test. 
Test passes if response contains the required process identifier.


	Test id:

Test Purpose:
	2

In the response to a successful WCS GetCapabilities request the Profile element of the ServiceIdentification shall contain the following URI:

http://www.opengis.net/spec/WCS_protocol-binding_post-xml/1.0.

	Test method:
	Execute a WCS GetCapabilities process on the system under test. 
Test passes if the response contains the required item.


	Test id:

Test Purpose:
	3

The input and output parameters of a WCS GetCapabilities, DescribeCoverage, and GetCoverage process shall adhere to the corresponding process definitions WCS_De​scribe​Coverage.xml, WCS_GetCapabilities.xml, and WCS_GetCoverage.xml as provided with this standard.

	Test method:
	Invoke WCS GetCapabilities, DescribeCoverage, and GetCoverage processes on the system under test.

Test passes if response adheres to its process definition.


	Test id:

Test Purpose:
	4

The input and output parameters of a WCS GetCapabilities, DescribeCoverage, and GetCoverage process shall adhere to the WCS Core standard [09-110].

	Test method:
	On the system under test, perform the tests defined in the WCS Core [OGC 09-110].

Test passes if all individual tests pass.


	Test id:

Test Purpose:
	5

If the result of a GetCapabilities, DescribeCoverage, or GetCoverage process is an exception then this exception shall be returned as a WPS exception structure containing the WCS exception information.

	Test method:
	Invoke WCS GetCapabilities, DescribeCoverage, and GetCoverage pro​cess​es with illegal parameters (such as invalid syntax or nonexisting data) on the system under test.

Test passes if all process invocations result in a proper exception.


A.2 Conformance Class: wps-wcst
	Test id:

Test Purpose:
	6

In the response to a successful WPS GetCapabilities request the Process​Offerings shall contain the process identifier URI http://www.opengis.net/spec/WPS_application-profile_coverages/2.0/req/wcs-transaction.

	Test method:
	Send a proper WPS GetCapabilities request to the system under test. 
Test passes if response contains the required process identifier.


	Test id:

Test Purpose:
	7

The input and output parameters of a WCS InsertCoverage, DeleteCoverage, and Up​date​Coverage process shall adhere to the corresponding process definitions WCS-T_In​sert​Coverage.xml, WCS-T_Delete​Cover​age.xml, and WCS-T_Update​​Cover​age.xml provided with this standard.

	Test method:
	Invoke WCS InsertCoverage, DeleteCoverages, and UpdateCoverage processes on the system under test.

Test passes if response adheres to its process definition.


	Test id:

Test Purpose:
	8

The input and output parameters of a WCS InsertCoverage, DeleteCoverage, and Up​date​Coverage process shall adhere to the WCS Extension – Transaction [OGC 13-057].

	Test method:
	On the system under test, perform the tests defined in the WCS Extension – Transaction [OGC 13-057].

Test passes if all individual tests pass.


A.3 Conformance Class: wps-wcsp
	Test id:

Test Purpose:
	9

In the response to a successful WPS GetCapabilities request the Process​Offerings shall contain the process identifier URI http://www.opengis.net/spec/WPS_application-profile_coverages/1.0/req/wps-wcsp.

	Test method:
	Send a proper WPS GetCapabilities request to the system under test. 
Test passes if response contains the required process identifier.


	Test id:

Test Purpose:
	10

The input and output parameters of a WCS ProcessCoverages process shall adhere to the corresponding process definitions WCS-P_Process​Cover​ages.xml as provided with this standard.

	Test method:
	Invoke a ProcessCoverages process on the system under test.

Test passes if response adheres to its process definition.


	Test id:

Test Purpose:
	11

The input and output parameters of a WCS ProcessCoverages process shall adhere to the WCS Extension – Processing [OGC 08-059].

	Test method:
	On the system under test, perform the tests defined in the WCS Extension – Processing [OGC 08-059].

Test passes if all individual tests pass.


A.4 Conformance Class: wps-eowcs
	Test id:

Test Purpose:
	12

In the response to a successful WPS GetCapabilities request the ProcessOfferings shall contain the process identifier URI http://www.opengis.net/spec/WPS_application-profile_coverages/1.0/req/wps-eowcs.

	Test method:
	Send a proper WPS GetCapabilities request to the system under test. 
Test passes if response contains the required process identifier.


	Test id:

Test Purpose:
	13

The input and output parameters of a WCS DescribeEOCoverageSet process shall adhere to the corresponding process definitions WCS-EO_DescribeEO​CoverageSet.xml as pro​vided with this standard.

	Test method:
	Invoke a DescribeEOCoverageSet process on the system under test.

Test passes if response adheres to its process definition.


	Test id:

Test Purpose:
	14

The input and output parameters of a WCS DescribeEOCoverageSet process shall adhere to the WCS Application Profile – Earth Observation [OGC 10-140].

	Test method:
	On the system under test, perform the tests defined in the WCS Application Profile – Earth Observation [OGC 10-140] on a DescribeEOCoverageSet process.

Test passes if all individual tests pass.


-- end of ATS --
Annex B
(informative)

WCS-over-WPS requests

This Annex lists complete examples of WCS requests over WPS.

This Annex is non-normative.

B.1
WCS GetCoverage: Process definition

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

xmlns:ows="http://www.opengis.net/ows/2.0"

xmlns:wps="http://www.opengis.net/wps/2.0.0"

xmlns:wcs="http://www.opengis.net/wcs/2.0"

xmlns:xlink="http://www.w3.org/1999/xlink"

xmlns:xml="http://www.w3.org/XML/1998/namespace"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.opengis.net/wps/2.0.0 ../../processProfile.xsd">

<annotation>


<documentation>



<description>




WCS GetCoverage request, as per OGC WCS Core.



</description>



<copyright>




WPS and WCS are OGC Standards.




Copyright (c) 2014 Open Geospatial Consortium.




To obtain additional rights of use,




visit http://www.opengeospatial.org/legal/.



</copyright>


</documentation>

</annotation>

<ows:Title>WCS_GetCoverage</ows:Title>

<ows:Identifier>http://www.opengis.net/spec/WCS/2.0</ows:Identifier>

<wps:Input>


<ows:Title>WCS GetCoverage input parameters</ows:Title>


<ows:Identifier>getCoverageInput</ows:Identifier>


<wps:Format schema="http://schemas.opengis.net/wcs/2.0/wcsGetCoverage.xsd
 







#GetCoverageType"/>

</wps:Input>

<wps:Output>


<ows:Title>WCS GetCoverage output</ows:Title>


<ows:Identifier>getCoverageOutput</ows:Identifier>


<complexType>



<choice>




<wps:Format schema="http://schemas.opengis.net/gmlcov/1.0/coverage.xsd
 









#AbstractCoverageType"/>




<wps:Format mimeType="application/octet-stream"/>




<wps:Format mimeType="multipart/related"/>



</choice>


</complexType>

</wps:Output>

</wps:GenericProcess>
B.2
WCS GetCoverage: Process invocation

The shaded part in the XML request below resembles a GetCoverage request as per WCS Core.
<wps:Execute

xmlns:wps="http://www.opengis.net/wps/2.0.0"

xmlns:ows="http://www.opengis.net/ows/2.0"

xmlns:xlink="http://www.w3.org/1999/xlink"

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

xsi:schemaLocation="http://www.opengis.net/wps/2.0.0
      ../wpsExecute.xsd"

service="WPS" version="2.0.0" response="document"
   mode="async">

<ows:Identifier>


http://my.wps.server/processes/wcs

</ows:Identifier>

<wps:Input id="GetCoverageRequest">


<wcs:GetCoverage>



<wcs:CoverageId>MyLittleCoverage</wcs:CoverageId>



<wcs:trimDimension>




<wcs:dimension>Long</wcs:dimension>




<wcs:trimLow>20</wcs:trimLow>




<wcs:trimHigh>29</wcs:trimHigh>



</wcs:trimDimension>



<wcs:trimDimension>




<wcs:dimension>Lat</wcs:dimension>




<wcs:trimLow>20</wcs:trimLow>




<wcs:trimHigh>30</wcs:trimHigh>



</wcs:trimDimension>



<wcs:Extension> 




<scal:ScaleByFactor>





<scal:scaleFactor>2.0</scal:scaleFactor>




</scal:ScaleByFactor>



</wcs:Extension> 


<wcs:GetCoverage>

</wps:Input>

<wps:Output id="GetCoverageResponse"


wps:dataTransmissionMode="reference">

</wps:Output>
</wps:Execute>
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