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i. Preface

NOTE 
The previous version of this document was numbered 04-079, now renumbered 05-018 after approval and final editing in 2005.

This Web Coverage Service paper is a product of the OGC Interoperability Program Initiative designated Open Web Services-2 (OWS-2).  It is primarily a compendium of WCS 1.0 change proposals for submission to the WCS RWG.   The change proposal(s) identified by the OWS-2 Image Handling for Decision Support (IH4DS) working group participants to be most important to demonstration shall have been implemented when the draft of this document is completed.  Upon the final completion of this document, all other proposals identified to be necessary for demonstration by IH4DS participant shall have been implemented, tested and demonstrated.

ii. Submitting organizations

The following organizations submitted this document to the Open Geospatial Consortium Inc. 
a) BAE SYSTEMS Mission Solutions

b) George Mason University

c) IONIC Software S.A.

d) PCI Geomatics

iii. Document Contributor Contact Points

All questions regarding this submission should be directed to the editor or the submitters:

	CONTACT
	COMPANY
	ADDRESS
	PHONE/FAX
	EMAIL

	Donea, Luc
	IONIC Software S.A.
	
	
	ld@ionicsoft.com

	Fellah, Stephane
	PCI Geomatics
	
	819-770-0002 x223
	Fellah@pcigeomatics.com

	Whiteside, Arliss
	BAE SYSTEMS Mission Solutions
	
	858-592-1608
	Arliss.Whiteside@baesystems.com

	Yang, Wenli
	George Mason University
	
	301-552-9360
	Yang@rattler.gsfc.nasa.gov


iv. Revision history

	PRIVATE
Date
	Release
	Author
	Paragraph modified
	Description

	2004-04-27
	Draft 
	Wenli Yang
	
	Initial DIPR version based on OGC IPR template.  The major content of this version is summarized from change requests proposed by Arliss Whiteside, Wenli Yang, and Stephane Fellah.

	2004-05-04
	Draft
	Wenli Yang
	Clause 5
	Completed some of the items left for blank in the previous version.

	2004-05-05
	Draft
	Luc Donea
	Clause 5
	Added change requests 5.27 through 5.30.

	2004-05-06
	Draft schema
	Stephane Fellah
	
	Draft WCS 1.1 schema posted to the portal.  The schema implemented some of the change proposals. 

	2004-05-58
	DIPR
	Wenli Yang
	Preface and Introduction; Clauses 2, 3, 4, 5, and 6.
	In preface and introduction, limited the scope of implementation/testing/demonstration to “some”, instead of “all”, proposals. 

Modified/added/completed contents in clauses 2, 3, and 4.  Deleted useless text from IPR temperate.

In clause 5, finished all the TBDs; added implementation status; modified some of the change proposals.

Added clause 6, summary.

	2004-06-11
	DIPR & schema
	Luc Donea
	
	Added change requests 5.31 and 5.32, extend 5.27 and 5.28. modify schemas in accordance with 5.28 to 5.30

	2004-09-14
	DIPR
	Wenli Yang
	Clauses 7 and 8
	Added clause 7 which summarizes the implementation status of the change proposals.  Annex A is deleted and replaced by clause 8 which points to the location of the latest schema.

	2004-09-30
	DIPR
	Wenli Yang
	Clause 5
	Added purpose and reason for change for all proposals.  Summarized implementation status for each proposal.  Modified/rephrased/reparagraphed some of the change proposals. 

	2004-10-05
	IPR
	John Davidson
	All
	Grammatical and formatting revisions. 

	2005-02-04
	Discussion paper
	Wenli Yang
	Cover page, i, iv, vi
	Changed Open GIS Consortium to Open Geospatial Consortium; replaced copyright statement; added generalization statement; minor editorial corrections in various parts of the document.


v. Changes to the OGC Abstract Specification

The OGC™ Abstract Specification does not require changes to accommodate the technical contents of this document. 
vi. Future Work

This document serves primarily as input to future WCS specifications.  Improvements in this respect will be reflected in future versions of WCS specification.  
Foreword

This document is a change proposal to OGC 03-065r6, Web Coverage Service (WCS), Version 1.0.0.   It does not revise/cancel/replace any parts/versions of the WCS.  It is provided to the WCS Revision Working Group as a compilation of change proposals.

Introduction

This WCS Enhancement IPR serves as a change proposal to OGC 03-065, WCS specification version 1.0.0.  The document must be used together with 03-065r6 for implementation and testing.   The change proposal(s) identified by the IH4DS participants to be most important have been implemented, tested and demonstrated.  The major part of the document, clause 5, describes the enhancement proposals to WCS 1.0.0.  Each proposal composes a first level subclause and is structured as the following: 1) the subclause title which is one proposed change item; 2) a second level subclause indicating the original requestor’s name; 3) a second level subclause indicting the original document from which the change was first proposed; 4) a second level subclause identifying the affected area(s) in WCS 1.0.0; 5) a second level subclause identifying the specific change(s) to make; 6) a second level subclause estimating the amount of work needed to implement the proposed change(s) in the WCS 1.0.0 specification, the WCS server, and the WCS client, respectively.  Estimations are presented as third level subclauses; and 7) a second level subclause showing the status of implementation.  The first level subclauses are formatted as heading 2, the second level heading 3, and the third level heading 4.

OGC Web Coverage Service Enhancements

1 Scope

This document presents change proposals to OGC 03-065r6, Web Coverage Service (WCS) Version 1.0.0.  
2 Normative references

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.
IETF RFC 2616 (June 1999), Hypertext Transfer Protocol – HTTP/1.1, Gettys, J., Mogul, J., Frystyk, H., Masinter, L., Leach, P., and Berners-Lee, T., eds., <http://www.ietf.org/rfc/rfc2616.txt>

IETF RFC 2396 (August 1998), Uniform Resource Identifiers (URI): Generic Syntax, Berners-Lee, T., Fielding, N., and Masinter, L., eds., <http://www.ietf.org/rfc/rfc2396.txt>
ISO 19123, Geographic Information — Coverage Geometry and Functions

OGC 01‑065r6, Web Coverage Service (WCS), Version 1.0.0, <http://www.opengeospatial.org/techno/specs/03-065r6.doc>

OGC 02-023r4, OpenGIS Geography Markup Language (GML) Implementation Specification, v3.00 <http://www.opengeospatial.org/techno/documents/02-023r4.pdf>

XML 1.0, W3C Recommendation 6 October 2000, Extensible Markup Language (XML) 1.0 (2nd edition), World Wide Web Consortium Recommendation, Bray, T., Paoli, J., Sperberg-McQueen, C.M., and Maler, E., eds., <http://www.w3.org/TR/2000/REC-xml>

W3C Recommendation 2 May 2001: XML Schema Part 0: Primer, <http://www.w3.org/TR/2001/REC-xmlschema-0-20010502/>

W3C Recommendation 2 May 2001: XML Schema Part 1: Structures, <http://www.w3.org/TR/2001/REC-xmlschema-1-20010502/>

W3C Recommendation 2 May 2001: XML Schema Part 2: Datatypes, <http://www.w3.org/TR/2001/REC-xmlschema-2-20010502/>

3 Terms and definitions

For the purposes of this document, the terms and definitions given in the above references apply, as do the following terms.

bounding box

a set of 2, 4, or 6 numbers indicating the upper and lower bounds of an interval (1D), rectangle (2D), or parallelepiped (3D) along each axis of a given spatial CRS

capabilities XML

service-level metadata, expressed in XML, describing the operations and content available at a service instance

operation

specification of a transformation or query that an object may be called to execute

client

software component that can invoke an operation from a server

service

distinct part of the functionality that is provided by an entity through interfaces.

request

invocation of an operation by a client

response

result of an operation, returned from a server to a client

server

actual implementation of a service – a software component on which a client can invoke an operation

4 Conventions

4.1 Symbols (and abbreviated terms)

The following symbols and abbreviated terms are used in this document:

CRS
Coordinate Reference System

ISO
International Organization for Standardization

OGC
Open Geospatial Consortium

OLAP
Online Analytical Processing

XML
eXtended Markup Language

2D
Two Dimensional

3D
Three Dimensional

5 Change proposals

This clause catalogs pending change proposals to Web Coverage Service (WCS) Version 1.0.0 (OGC 03-065r6) for review and consideration by the WCS 1.0.0 Revision Working Group (RWG). 

5.1 Do not use gml:Envelope element; change word “envelope” to “bounding box”

5.1.1 Requestor 

Arliss Whiteside/BAE Systems
5.1.2 Document

OGC 04-007r1

5.1.3 Affected section(s), table(s), figure(s)

8.3.2.2, 9.2.3.3, D.5, D.12, 7.3.4.6, gml4wcs.xsd, getCoverage.xsd, describeCoverage.xsd.
5.1.4 Purpose and reason for change
Make consistent with revised definition of gml:Envelope in proposed GML 3.1, and make consistent with GM_Envelope in Abstract Specification Topic 1 (ISO 19107).

The definition and interpretation of “envelope” have been changed, so an envelope is not a box geometry and will not always define a minimum bounding box as required by WCS.
5.1.5 Specific change

Change to use new bounding box being defined by Harmonization working group, to be specified in the document succeeding 03-088r6.  Specify where, when, and how this bounding box must be used in WCS for a minimum bounding box.

5.1.6 Changes to WCS specification/server/client

5.1.6.1 Implementation specification

Modest changes to the WCS Implementation Specification.
5.1.6.2 Server implementation 

Minor changes to the capabilities and describeCoverage XML responses.
5.1.6.3 Client implementation 

Moderate changes to the parsing of the new bounding box information in server-returned capabilities and describeCoverage XML files.
5.1.6.4 Implementation status 

Change from gml:envelope to ows:Boundingbox implemented in the version 1.0.20 (20040820) getCoverage.xsd and describeCoverage.xsd, and also in server and client implementations as demonstrated on 20040902.

5.2 Change type of “crs” element in “output” element to anyURI, and change to “srsName” attribute

5.2.1 Requestor

Arliss Whiteside/BAE Systems
5.2.2 Document

OGC 04-007r1

5.2.3 Affected section(s), table(s), figure(s)

getCoverage.xsd.
5.2.4 Purpose and reason for change

Improve internal consistency, Improve consistency with Topic 2 and proposed GML 3.1.

The optional “crs” element in OutputType in getCoverage.xsd currently uses the type gml:CodeType. However, it is used as an alternative to the gml:srsName attribute with type xsd:anyURI in a gml:Envelope or gml:RectifiedGrid element. On the other hand, the “crs” element must have a value from the coverage requestResponseCRSs or responseCRSs, which currently use the type gml:CodeListType.
5.2.5 Specific change

Change type of the “crs” element in OutputType in getCoverage.xsd, from gml:CodeType to xsd:anyURI. Also, change optional “crs” element to optional “srsName” attribute.
5.2.6 Changes to WCS specification/server/client

5.2.6.1 Implementation specification

Minor changes to the WCS Implementation Specification.
5.2.6.2 Server implementation

Minor changes to the describeCoverage XML response.
5.2.6.3 Client implementation

Minor changes to the parsing of the new server-returned describeCoverage XML file.
5.2.6.4 Implementation status

Change from gml:envelope to ows:Boundingbox implemented in the version 1.0.20 (20040820) getCoverage.xsd, and also in server and client implementations as demonstrated on 20040902.

5.3 Allow multiple lonLatEnvelope elements in CoverageOfferingBrief element

5.3.1 Requestor

Arliss Whiteside/BAE Systems
5.3.2 Document

OGC 04-007r1

5.3.3 Affected section(s), table(s), figure(s)

7.3.4.6, wcsCapabilites.xsd
5.3.4 Purpose and reason for change
Increase flexibility, Improve consistency with ISO 19119 and 19115.

The CoverageOfferingBrief XML element currently contains only one lonLatEnvelope (current name) element, using the Geographic CRS with the WGS 84 datum.  However, the MD_DataIdentification class in ISO 19115, which is used in service metadata in ISO 19119, allows the corresponding “extent” UML attribute, with type EX_Entent, to be included multiple times.  Inclusion of multiple lonLatEnvelope XML elements, meaning the union of all listed areas, seems useful under several possible situations:

a) The coverage covers an irregularly shaped region on the earth that can be better approximated by the union of several bounding box rectangles.

b) The coverage covers several disjoint regions on the earth.

c) The coverage crosses a pole in the WGS 84 Geographic CRS, and thus can be better approximated by the union of two or three bounding box rectangles (and the bounding box element cannot better specify a region which crosses the pole of a Geographic CRS).

d) The coverage the +/- 180 degrees meridian in the WGS 84 Geographic CRS, and thus can be better approximated by the union of two bounding box rectangles (and the bounding box element cannot better specify a region which crosses the anti-meridian of a Geographic CRS).
5.3.5 Specific change

Change the multiplicity of the lonLatEnvelope (current name) element in the CoverageOfferingBriefType to allow maxOccurs to be several (or unlimited).  Also, clearly specify that when more than one lonLatEnvelope element is included, the area covered is the union of all listed areas.
5.3.6 Changes to WCS specification/server/client

5.3.6.1 Implementation specification

Minor changes to the WCS Implementation Specification. 
5.3.6.2 Server implementation

Minor changes to the getCapabilities and describeCoverage XML responses.   Major changes shall be expected if a server shall support subsetting of irregular (non-rectangular) spatial domain described by multiple bounding boxes.  The current proposal does not request that a WCS server provide the irregular bounding box subsetting capability.   Instead, a WCS client shall make use of the new information included in the getCapabilities and describeCoverage response XML.
5.3.6.3 Client implementation

Moderate changes to client’s capabilities of parsing multiple lonLatEnvelopes and of combining multiple lonLatEnvelopes to form a single requesting bounding box.
5.3.7 Implementation status

The multiplicity part of the schema is in WCS1.1 wcsCapabilities.xsd in Annex A (It is in the wcsCapabilities.xsd schema dated on 20030827).  Clarification of the union area of multiple lonLatEnvelope elements is not documented.  Implementations of the xml response in server side and xml parser in client side are minor but the using of the multiple-envelope information in both server and client side has not been documented and demonstrated as of 20040902.

5.4 Allow Specify meaning of repeated values of the "OnlineResource" element inside the “get” and “put” XML elements

5.4.1 Requestor

Arliss Whiteside/BAE Systems
5.4.2 Document

OGC 04-006

5.4.3 Affected section(s), table(s), figure(s)

7.3.3, wcsCapabilities.xsd, Subclause
5.4.4 Purpose and reason for change

Improve Interoperability.

Changes are desirable to reduce ambiguity and thus increase interoperability.

5.4.5 Specific change

Change wcsCapabilities.xsd to use the owsOperationsMetadata.xsd schema specified in Recommendation Paper 03-088r6, since that document specifies the meaning of repeated OnlineResource values.
5.4.6 Changes to WCS specification/server/client

5.4.6.1 Implementation specification

Significant changes to the WCS Implementation Specification, to make it more consistent with Topic 12, WMS, and WCS .
5.4.6.2 Server implementation

Moderate changes to getCapabilities XML response.
5.4.6.3 Client implementation

Moderate changes to parse WCS server’s getCapabilities XML response.
5.4.7 Implementation status

Change implemented in the ows’s ows19115subset.xsd schema.

5.5 Specify meaning of repeated values of the "DCPType" elements inside the WCSCapabilityType; Specify what is included in the WCSCapabilityType when one or more of the specified WCS operations are not implemented by a server; Specify meaning of repeated values of the “Format” element inside the “Exception” element; Specify what format identification information is included in the “Format” element inside the “Exception” element.

5.5.1 Requestor

Arliss Whiteside/BAE Systems
5.5.2 Document

OGC 04-006

5.5.3 Affected section(s), table(s), figure(s)

7.3.3, wcsCapabilities.xsd, Subclause
5.5.4 Purpose and reason for change

Improve Interoperability.

Changes are desirable to reduce ambiguity and thus increase interoperability.
5.5.5 Specific change

Change wcsCapabilities.xsd to use the owsOperationsMetadata.xsd schema specified in Recommendation Paper 03-088r6, since that document specifies the meaning of repeated OnlineResource values.
5.5.6 Changes to WCS specification/server/client

5.5.6.1 Implementation specification

Significant changes to the WCS Implementation Specification, to make it more consistent with Topic 12, WMS, and WCS.
5.5.6.2 Server implementation

Moderate changes to getCapabilities XML response.
5.5.6.3 Client implementation

Moderate changes to parse WCS server’s getCapabilities XML response.
5.5.6.4 Implementation status

Implemented in the owsOperationsMetadata.xsd and owsExceptionReport.xsd schema.  Server and client implemented to use the new owsOperationsMetadata.xsd and owsExceptionReport.xsd.

5.6 Remove the “version” and “updateSequence” attributes from the CoverageDescription XML element

5.6.1 Requestor

Arliss Whiteside/BAE Systems
5.6.2 Document

OGC 04-006

5.6.3 Affected section(s), table(s), figure(s)

Subclause 8.3.1, XML Schema describeCoverage.xsd.
5.6.4 Purpose and reason for change

Ease of Client and Server Implementations, Improve Interoperability.

The “version” (required) and “updateSequence” (optional) attributes are now included in the CoverageDescription XML element, but no use for these attributes has been defined and I can think of no practical uses.
5.6.5 Specific change

Remove the “version” (required) and “updateSequence” (optional) attributes from the CoverageDescription XML element, in describeCoverage.xsd. Also, remove the sentence about these attributes in Subclause 8.3.1.

Alternately, clearly specify how each of these attributes should or can be used. Also, correct the sentence about these attributes in Subclause 8.3.1, that currently reads “CoverageOffering has two attributes, version (required) and updateSequence (optional), both defined as for WCS_Capabilities (7.3.1 above).”
5.6.6 Changes to WCS specification/server/client

5.6.6.1 Implementation specification

Minor changes to the WCS Implementation Specification, but probably no changes to current implementations of a WCS (since these new attributes not yet implemented).

5.6.6.2 Server implementation

At present, minor changes to WCS server to reflect the specification change in response XML.
5.6.6.3 Client implementation

Probably no changes at present.
5.6.7 Implementation status

Implemented in the new wcsDescribeCoverage.xsd.

5.7 Improve description of “updateSequence” parameter use

5.7.1 Requestor

Arliss Whiteside/BAE Systems
5.7.2 Document

OGC 04-006

5.7.3 Affected section(s), table(s), figure(s)

Subclause 7.2.1, XML Schema wcsCapabilities.xsd.
5.7.4 Purpose and reason for change

Improve interoperability

5.7.5 Specific change

Change wcsCapabilities.xsd to use the GetCapabilities operation request and response specified in Recommendation Paper 03-088r6, since that document specifies the meaning and use of the of “updateSequence” parameter.
5.7.6 Changes to WCS specification/server/client

5.7.6.1 Implementation specification

Minor changes to the WCS Implementation Specification, but probably no changes to current implementations of a WCS (since these new attributes not yet implemented).

5.7.6.2 Server implementation

At present, minor changes to WCS server to reflect the specification change in response XML.
5.7.6.3 Client implementation

Probably no changes at present.
5.7.7 Implementation status

Implemented in the owsGetCapabilities.xsd.

5.8 Reduce repetition of “version” and “updateSequence” attributes in wcsCapabilites.xsd

5.8.1 Requestor

Arliss Whiteside/BAE Systems
5.8.2 Document

OGC 04-006

5.8.3 Affected section(s), table(s), figure(s)

Subclause 7.3, XML Schema wcsCapabilities.xsd.
5.8.4 Purpose and reason for change

Reduce repetition of “version” and “updateSequence” attributes in wcsCapabilites.xsd.

The “version” and “updateSequence” attributes are each now (optionally) included in four places in a Capabilities XML document, although text specifies that each place must be used only under appropriate conditions. However, those multiple alternative places probably make client and server implementations more difficult. I think each of these two attributes could be included (and required) in only one place, in either the ContentMetadata, WCSCapability, or Service XML elements.

5.8.5 Specific change

Change wcsCapabilities.xsd to use the GetCapabilities operation response specified in Recommendation Paper 03-088r6, since that document eliminates this repetition of the “version” and “updateSequence” attributes.
5.8.6 Changes to WCS specification/server/client

5.8.6.1 Implementation specification

Significant changes to the WCS Implementation Specification, to make it more consistent with Topic 12, WMS, and WCS.
5.8.6.2 Sever implementation

Moderate changes to getCapabilities XML response.
5.8.6.3 Client implementation

Moderate changes to parse WCS server’s getCapabilities XML response.
5.8.7 Implementation status

Implemented in the owsGetCapabilities.xsd.

5.9 Change "fees" and “accessConstraints” XML elements to xsd:string type, in Capabilities document

5.9.1 Requestor

Arliss Whiteside/BAE Systems
5.9.2 Document

OGC 04-006

5.9.3 Affected section(s), table(s), figure(s)

Subclause 7.3.2, XML Schema wcsCapabilities.xsd.
5.9.4 Purpose and reason for change

Increase flexibility, Increase consistency with Topic 12, WMS, and WFS.

In the Capabilities XML document, the "fees" and “accessConstraints” XML elements now use the gml:CodeListType. Although the gml:CodeListType allows a sequence of values, each value can contain only restricted text, with no embedded spaces.

5.9.5 Specific change

Change wcsCapabilities.xsd to use the owsCommon.xsd schema specified in Recommendation Paper 03-088r6 or its’ successor, since that document specifies the xsd:string type for the "fees" and “accessConstraints” XML elements.
5.9.6 Changes to WCS specification/server/client

5.9.6.1 Implementation specification

Minor changes to the WCS Implementation Specification, but probably no changes in current implementations of a WCS (since these parameters not yet implemented).
5.9.6.2 Server implementation

At present, minor changes to WCS server to reflect the specification change in response XML.
5.9.6.3 Client implementation

Probably no changes at present.
5.9.7 Implementation status

Implemented in the owsServiceIdentification.xsd.

5.10 Change "section" XML parameter to revised ”Sections” parameter, in GetCapabilities request

5.10.1 Requestor

Arliss Whiteside/BAE Systems
5.10.2 Document

OGC 04-006

5.10.3 Affected section(s), table(s), figure(s)

Subclause TBD, XML Schema wcsCapabilities.xsd.
5.10.4 Purpose and reason for change

Ease of understanding, Consistency with WMS and WFS.

Increase consistency with WMS and WFS, increase GetCapabilities operation flexibility.

5.10.5 Specific change

Change wcsCapabilities.xsd to use the GetCapabilities operation request specified in Recommendation Paper 03-088r6, since that document allows this parameter to list multiple sections and renames this parameter “Sections”.
5.10.6 Changes to WCS specification/server/client

5.10.6.1 Implementation specification

Minor changes to the WCS Implementation Specification, but probably no changes in current implementations of a WCS (since “section” parameter not yet implemented).
5.10.6.2 Server implementation

Implemented according to the new owsGetCapabilities.xsd.

5.10.6.3 Client implementation

Implemented according to the new owsGetCapabilities.xsd.

5.10.7 Implementation status

Implemented in the owsGetCapabilities.xsd.

5.11 Improve documentation element contents in all XML Schemas

5.11.1 Requestor

Arliss Whiteside/BAE Systems
5.11.2 Document

OGC 04-006

5.11.3 Affected section(s), table(s), figure(s)

All XML Schemas used by WCS, possibly many Subclauses.
5.11.4 Purpose and reason for change

Interoperability & Understandability.

Many of the documentation elements in the wcsCapabilities.xsd and values.xsd XML Schemas contain “TBD” and “TBR” annotations that still need to be resolved. Also, the contents of many of the documentation elements in other XML Schemas have not yet been carefully reviewed for correctness, completeness, and understandability (due to lack of time).
5.11.5 Specific change

Resolve all the current “TBD” and “TBR” annotations in documentation elements in the wcsCapabilities.xsd, values.xsd, and other XML Schemas. Carefully review and edit the documentation elements in all XML Schemas for correctness, completeness, and understandability. (For example, the documentation of the wcs:description element meaning is incorrect and poorly written.) Make use of the current corresponding document text wherever applicable, and improve that text when if is found to be unclear or inconsistent.
5.11.6 Changes to WCS specification/server/client

5.11.6.1 Implementation specification

Minor changes to the WCS Implementation Specification, but probably no changes in current implementations of a WCS (because intended meanings not changed).

5.11.6.2 Server implementation

5.11.6.3 Client implementation

5.11.7 Implementation status

Implemented in the version 1.0.20 WCS schemas and the version 0.3.20 ows schemas dated on 20040820.

5.12 Improve UML model of WCS in Annex D

5.12.1 Requestor

Arliss Whiteside/BAE Systems
5.12.2 Document

OGC 04-006

5.12.3 Affected section(s), table(s), figure(s)

Annex D, Subclause 5.2.
5.12.4 Purpose and reason for change

Completeness & Consistency.

Make current UML model more:

e) Complete and understandable, and thus more useful to those OGC participants who understand UML (often better than understand XML Schema)

f) Acceptable to ISO/TC 211
5.12.5 Specific change
Change UML model to build on UML model specified in Recommendation Paper 03-088r6 or its successor. Carefully review and edit the UML diagrams and descriptions for correctness, completeness, and understandability. (For example, include more classes in OGC Web Service package.)

Edit Subclause 5.2 to normatively reference that Subclause in Recommendation Paper 03-088r6 or its’ successor, instead of repeating that information.
5.12.6 Changes to WCS specification/server/client

5.12.6.1 Implementation specification

Minor changes to the WCS Implementation Specification but probably no changes in current implementations of a WCS.
5.12.6.2 Server implementation

No changes in current implementations of a WCS server.

5.12.6.3 Client implementation

No changes in current implementations of a WCS client.

5.12.7 Implementation status

To be implemented in the new release of WCS specification.

5.13 Correct contents of singleValue element

5.13.1 Requestor

Arliss Whiteside/BAE Systems
5.13.2 Document

OGC 04-006

5.13.3 Affected section(s), table(s), figure(s)

Subclause 8.3.3.2.2, values.xsd.
5.13.4 Purpose and reason for change

Keep consistency between document text and schema.

Subclause 8.3.3.2.2 states that “The singleValue element lists a single parameter value for which data are available. Its optional attributes, type and semantic, are defined as for interval.”  However, the singleValue element in values.xsd does not include such type and semantic attributes.

5.13.5 Specific change

Change Subclause 8.3.3.2.2 and/or values.xsd to specify same contents of the singleValue element.
5.13.6 Changes to WCS specification/server/client

5.13.6.1 Implementation specification

Minor changes to the WCS Implementation Specification, but probably no changes in current implementations of a WCS.
5.13.6.2 Server implementation

No changes in current implementations of a WCS server.

5.13.6.3 Client implementation

No changes in current implementations of a WCS client.

5.13.7 Implementation status

The new parameterValues.xsd does not change the definition of the singleVale.  That is, it is of type ows:TypedLiteralType.  Changes in the text document should be made.

5.14 Clarify allowed values for coverage names, keywords, and labels

5.14.1 Requestor

Arliss Whiteside/BAE Systems
5.14.2 Document

OGC 04-006

5.14.3 Affected section(s), table(s), figure(s)

Subclauses 7.3.4.4, 7.3.4.5, 7.3.4.7, owsBase.xsd, wcsCapabilities.xsd, describeCoverage.xsd.
5.14.4 Purpose and reason for change

Improve Interoperability.

Subclause 7.3.4.4 states the only current limitation on the value of the “name” used to identify each coverage, namely: “The required name unique identifies its parent element (in this case, CoverageOfferingBrief): that is, the same name value is not used for any siblings of that parent element on the same server.” Even that limitation is not now stated in any of the XML Schemas. The same “name” values must also used for the “coverage” and “sourceCoverage” operation request parameters.

I suspect the WCS specification now assumes that values of the coverage “name” will not include most special characters for KVP or XML encoding, such as embedded spaces and commas. In addition, some limitation on the values of each “keyword” and “label” may have been assumed or may be desirable.

5.14.5 Specific change

Change Subclause 7.3.4.4 and owsBase.xsd to clearly specify the limitations on, and flexibility of, allowed values for these names. For example, specify whether or not values of the “name”, “sourceCoverage”, and “coverage” parameters can include special characters for KVP or XML encoding, including embedded spaces or commas.

In addition, change the names of the coverage “name”, “sourceCoverage”, and “coverage” parameters to all be the same, probably “coverageName”.

Also, specify the flexibility of, and/or limitations on, allowed values for the each “keyword” and “label”.
5.14.6 Changes to WCS specification/server/client

5.14.6.1 Implementation specification

Minor changes to the WCS Implementation Specification, but probably no changes in current implementations of a WCS.
5.14.6.2 Server implementation

Minor changes to WCS server to reflect the changes in XML response.

5.14.6.3 Client implementation

Minor changes to WCS client to parse correctly the changed XML response.

5.14.7 Implementation status

Not implemented.

5.15 Enable subsetting of multiple rangeSet measurements

5.15.1 Requestor

Wenli Yang/GMU

5.15.2 Document

OGC 04-002

5.15.3 Affected section(s), table(s), figure(s)

Subclause 8.3.3.1, 9.2.3.4., describeCoverage.xsd, getCoverage.xsd.
5.15.4 Purpose and reason for change

Support multiple measurement request.

A coverage can contain multiple measurements.  The version 1.0.0 specification does not support request for multiple measurements in the same coverage.  As a result, clients must send multiple requests to obtain more than one measurements.  Because the return from each request is a single coverage, the multiple request will produce multiple coverages.  If clients want to keep the original coverage structure, i.e., one coverage containing multiple measurements, they must then do post WCS processing to combine these individual coverage into one coverage.  This is often a difficult and error-prone task for clients.

5.15.5 Specific change

Change the rangeSetType element in describeCoverage.xsd and the rangeSubsetType element in getCoverage.xsd to include a measurementSubset element so that a WCS will be able to subset one or more measurements in the range side of a coverage.  The multiplicity of the measurementSubset  element is zero or more, as the following:

<measurementSubset name=”measurementName” type=”string” minOccurs=”0” maxOccurs=”unbounded”>

</measurementSubset>

If no measurementSubset presents in a client’s getCoverage request, all measurement in the entire range shall be returned to the client.

The axisDescription element in describeCoverage.xsd and the axisSubset element in getCoverage.xsd shall be inside the measurementSubset element.  The minimum occurrence for the axis elements shall be zero, which indicates no axis subset is requested for the related measurement.
5.15.6 Changes to WCS specification/server/client

5.15.6.1 Implementation specification

Moderate/significant changes to specification which will result in expanded WCS capabilities.
5.15.6.2 Server implementation

Significant changes to WCS server implementation to offer more than one measurements in one coverage and to allow clients requesting multiple measurements.
5.15.6.3 Client implementation

Significant changes to WCS client implementation to be able to request multiple measurements.
5.15.6.4 Implementation status

Changed the rangeSubset element getCoverage.xsd, the rangeSet element in the wcsDescribeCoverage.xsd.

Server and client implemented and tested. 

5.16 Combine axis name and axis limit in spatial subset

Note: This request is withdrawn by the original requestor.  It is remained here to keep numbering consistency with previous version of this document.  It will be removed from the final version of this IPR.

5.16.1 Requestor

Wenli Yang/GMU

5.16.2 Document

OGC 04-002

5.16.3 Affected section(s), table(s), figure(s)

Subclause 9.2.3.3., gml4wcs.xsd.
5.16.4 Purpose and reason for change

To minimize possible error in parsing client posted XML.

The axisName and limits are two separate elements.  Because there is no requirement in XML on the ordering of different elements, an XML parser may not find correct correspondence between an axisName element and a limits element.  If the two elements are combined into one element, there will be no ambiguity.   

5.16.5 Specific change

Do not use the GridType from GML3.1 because the limits and axisName defined in GML3.1 seem not appropriate (the axisNames and limits may mismatch in implementation).  Define axisName to be an attribute of a limitType so that each name is uniquely associated with one set of low/high limits). 
5.16.6 Changes to WCS specification/server/client

5.16.6.1 Implementation specification

Moderate changes to the WCS Implementation Specification.
5.16.6.2 Server implementation

Minor changes to WCS server implementation.
5.16.6.3 Server implementation

Minor changes to WCS client implementation.
5.16.6.4 Implementation Status

Not implemented. 
5.17 Explicitly define row/column axes

5.17.1 Requestor

Wenli Yang/GMU

5.17.2 Document

OGC 04-002

5.17.3 Affected section(s), table(s), figure(s)

Subclause 9.2.3.3., describeCoverage.xsd, gml4wcs.xsd.
5.17.4 Purpose and reason for change

Clearly identify which axis is row, which axis is column, and which axis is elevation if the elevation axis also exists.

The SpatialDomain element is defined using gml:Envelope and gml:Grid.   However, gml:Envelope and gml:Grid do not explicitly tell which axes are row, column, elevation.  WCS clients do not know how to specify the axis subset values without first knowing which axes correspond to row, column, and elevation.   

5.17.5 Specific change

Change the SaptialDomainType to identify explicitly the row, column, (and also elevation, time) dimensions as the GridType and RectifiedGridType do not explicitly identify them.  In describeCoverage.xsd, add <rowAxisName>, <columnAxisName>, <depthAxisName> (or <elevationAxisName>), and <temporalAxisName> in “SpatialDomainType”.  Or alternatively, add these in “GridType” in gml4wcs.xsd.
5.17.6 Changes to WCS specification/server/client

5.17.6.1 Implementation specification

Minor changes to implementation specification.
5.17.6.2 Server implementation

Minor changes to WCS sever XML response to the describeCoverage request.
5.17.6.3 Client implementation

Minor changes to WCS client implementation in terms of finding the row/column dimensions so that queries with width/height/depth/time keywords can be properly constructed.
5.17.6.4 Implementation status

Not implemented.

5.18 Make gml:Grid optional in getCoverage requesting

5.18.1 Requestor

Wenli Yang/GMU

5.18.2 Document

Not previously requested.

5.18.3 Affected section(s), table(s), figure(s)

Subclause 9.2.2.1, 9.2.3.3., Table 9, getCoverage.xsd.
5.18.4 Purpose and reason for change

Remove unnecessary and error-prone elements in the getCoverage.xsd.

The requirement of both ows:BoundingBox and gml:Grid in spatial subset is not only unnecessary but also difficult and error-prone.  I think the primary intention of using gml:Grid in request seems to include: 1) defining the resolution of output grid through the difference between up/high limits; and 2) define spatial subset based on grid CRS.

For purpose (1), it is confusing to use low/high limits to define numbers of rows/columns and then to derive resolution based on these numbers.  It is more straight forward to just use width and height to specify numbers of rows/columns, or just use xRes and yRes to specify the resolutions.  The limits in this case are actually for the OUTPUT side not the input coverage.  It should not be put in the request spatial subset specification.  In addition, it is also confusing even if the limits are clearly declared as the output specification.  I believe that low and high limits values of <low>101 201</low> and <high> 200 400 </high> means an output coverage having 100 rows and 200 columns, rather than 200 rows and 400 columns with first 100 rows and 200 columns being filled with filling values.  The <low> values are apparently misleading here.

For purpose (2), it is perfectly fine to specifying a subset through the use of grid axis limits.  Requiring a ows:BoundingBox in addition to the grid limits has two possibilities: a) the CRS of the ows:BoundingBox is the same as the grid axis.  In this case, the ows:BoundingBox is purely an unnecessary duplication; b) the CRS of the ows:BoundingBox is different from the grid axis, for example, a WG84BoundingBox.  In this case, WCS clients need to carefully examining correspondence between grid axis coordinate and WG84 coordinate and to make sure the two BoundingBoxes match with each other.  This is difficult, error-prone, and completely unnecessary.  In addition, there might be an unavoidable mismatch up to half pixel size if a client wants to have an exact WG84BoundingBox defined first.

5.18.5 Specific change

Make both width/height/depth and resx/resy/resz optional in table 9.  Make the gml:Grid element optional in SpatialSubsetType.  Thus a client will be able to request a subset by just using srs and bbox without having to specify resolutions or grid sizes.
5.18.6 Changes to WCS specification/server/client

5.18.6.1 Implementation specification

In getCoverage.xsd, make gml:Grid optional in “SpatialSubsetType”.  In Table 9, make both width/height/depth and resx/resy/resz optional.
5.18.6.2 Server implementation

Minor change to server implementation if width/height/depth or resx/resy/resz are used to replace the gml:Grid. 

If default values for width/height/depth or resx/resy/resz are allowed (i.e., these parameters can be omitted in client request), moderate (in case of rectified grid) to significant (in case of unrectified grid) changes to WCS server implementation are expected.

5.18.6.3 Client implementation

Minor changes to WCS client implementation. 
5.18.6.4 Implementation status

Not implemented.

5.19 Add a cornerPoint element in spatial domain 

5.19.1 Requestor

Wenli Yang/GMU

5.19.2 Document

Not previously requested.

5.19.3 Affected section(s), table(s), figure(s)

Subclause 8.3.2.2, wcsCapabilities.xsd.
5.19.4 Purpose and reason for change

To more accurately describe the spatial extent of a coverage.

The lonLatEnvelope can describe rectangular bounding box for a coverage.  However, for unrectified grid, the bounding box in a geo-coordinate system may be of irregular shape and a single bounding box may not accurately describe the spatial extent of the coverage.  Clients will know the spatial extent more accurately if coordinate values of the four (or more) corners of an unrectified grid are provided.  This information is provided in some productional data products such as many NASA EOS’s HDF-EOS formatted products.

To some extent, this proposal is similar to proposal 5.3, which proposes to use multiple lonlatBounding boxes to show the spatial extent of a coverage. 

5.19.5 Specific change

Add a cornerPoints element or a gml:LinearRingType LinearRing element to define the corner points of a grid.
5.19.6 Changes to WCS specification/server/client

5.19.6.1 Implementation specification

Add a cornerPoints element or a gml:LinearRingType LinearRing element either in CoverageOfferingBrief in wcsCapabilities.xsd or in spatialDomain in describeCoverage.xsd.
5.19.6.2 Server implementation

Minor change to WCS XML response to include the corner points information.
5.19.6.3 Client implementation

Minor/moderate changes to WCS client implementation to parse the corner point values and formulate correct bounding box in the getCoverage request.
5.19.6.4 Implementation status

Not implemented.

5.20 Support URL coverage return 

5.20.1 Requestor

Wenli Yang/GMU

5.20.2 Document

Not previously requested.

5.20.3 Affected section(s), table(s), figure(s)

Subclause 9.3, getCoverage.xsd.
5.20.4 Purpose and reason for change

To allow the requested coverage be accessed by a reference.

The coverage data requested by clients may need to be used as input of another service.  Therefore, a client may want to directly send a reference of the data to the next service in a service chain rather than actually obtained the data.  In addition, if the coverage data is very large, it may take long time for server to produce the coverage and for client to receive the resultant coverage.  If there is a break in network connection during the sending/receiving period, the client needs to re-request the coverage and the server needs to re-generate the request coverage.  Such problems can be avoid if coverage data can be (temporarily) stored and a reference is sent to the request client.      

5.20.5 Specific change

Change the getCoverage response to include either a gml:Grid or a URL pointing to the returned coverage.

The following is an example of such return.  The returned coverage can only have one CRS but can include one or more separate files each having its own format and metadata.  Only one URL link to a file is necessary for some file formats, such as HDF-EOS, because the file can include both metadata and geospatial (CRS etc) information.   If the returned coverage is not in a well documented format, such as plain binary, a format element and a metadatalink (or format description documentat) element are necessary to provide information of the returned coverage.  A returned coverage may also contain more than one files (e.g., multiple ranges stored in multiple binary files). 

<?xml version="1.0" encoding="UTF-8"?>
<ReturnedCoverage xmlns="http://www.opengeospatial.net/wcs" xmlns:gml="http://www.opengeospatial.net/gml" xmlns:xs="http://www.w3.org/2001/XMLSchema">
   <complexType>
         <sequence>
              <element ref="CRS" minOccurs="0"/>
              <sequence maxOccurs="unbound">
                     <element name="metadataLink" type="anyURI" minOccurs="0"/>
                     <element name="format" type="xs:string" minOccurs="0"/>
                     <element name="coverageData" type="anyURI" />
               </sequence>
         </sequence>
     </complexType>
</ReturnedCoverage >

5.20.6 Changes to WCS specification/server/client

5.20.6.1 Implementation specification

Minor/moderate changes to the WCS Implementation Specification.  
5.20.6.2 Server implementation

Minor/moderate change to WCS server to be able to temporary store the request coverage and return a XML containing return-coverage URL to the requesting client. 
5.20.6.3 Client implementation

Minor/moderate changes to WCS client implementation to pass the returned XML and to fetch the coverage data.
5.20.6.4 Implementation status

Changes implemented in GetCoverageResponse in the wcsGetCoverage.xsd.  Coverage data is returned as ows:ReferenceType, which allows multiple references. 

Changes also implemented in server and client. 

5.21 Make LonLatBoundingBox optional 

5.21.1 Requestor

Stephane Fellah/PCI Geomatics
5.21.2 Document

Not previously requested in a document.  Emailed to IH4DS on 2004-03-30.

5.21.3 Affected section(s), table(s), figure(s)

Subclauses 7.3.4, 8.3, wcsCapabilities.xsd, describeCoverage.xsd.
5.21.4 Purpose and reason for change

There is no lonLatBoundingBox for non-georeferenced image.

In case of non-georeferenced image, the Lat/Long bounding is not determined. Using a default bounding box such as (-180,180, -90,90) is not adequate, especially when this information is harvested by a catalog. A single search in a specific area would return all the non-georeferenced coverage at each query ! This is also needed by the WCTS, which would get raw images to be orthorectify from a WCS. For this reason, the lat/long needs to be made optional.

5.21.5 Specific change

Make LonLatBoundingBox optional in CoverageOffering and CoverageOfferingBrief.
5.21.6 Changes to WCS specification/server/client

5.21.6.1 Implementation specification

Minor change to WCS specification
5.21.6.2 Server implementation

Minor changes to the getCapabilities and describeCoverage XML responses.
5.21.6.3 Client implementation

Minor change to a client by not relying on the bounding box to construct a request. 
5.21.6.4 Implementation status

In the new wcsDescribeCoverage.xsd, owsBoundingBox is used. In the CoverageOfferingBrief element in the new wcsContents.xsd, ows:WGS84BoundingBox is now used.  The ows:WGS84BoundingBox is still mandatory.

5.22 Change the Grid and RectifiedGrid schema 

5.22.1 Requestor

Stephane Fellah/PCI Geomatics
5.22.2 Document

Not previously requested in a document.  Emailed to IH4DS on 2004-03-30.
5.22.3 Affected section(s), table(s), figure(s)

The proposed changes are in GML but the changes will affect client request and server responses.  Subclauses 8.2, 8.3, 9.2, 9.3, describeCoverage.xsd, getCoverage.xsd, gml4wcs.xsd.
5.22.4 Purpose and reason for change

Keep consistency between WCS specification and GML.

The "origin" element in the WCS  RectifiedGrid is not consistent with the definition of RectifiedGrid in the GML Grid.xsd. Origin takes a Point, in WC it takes a Position. This breaks compatibility with exiting GML Grid parser.
5.22.5 Specific change

Origin is doubleList that will takes directly the coordinate

<gml:origin>123456,177777</gml:origin>

VectorList can be a Coordinate List and be expressed in a more compact way:

<gml:offsetVectors>30.0,0.0 0.0,-30.0</gml:offsetVectors>

axesNames can be a subproperty of NameList instead of having

<gml:axisNames>x y</geom:axisNames>

This simplifies the lisibility of the Grid and ensure that the number of items in the list are consistent with the dimensionality and order of the ordinates.

To summarize this will give the following

<gml:RectifiedGrid xmlns:gml="http://www.opengeospatial.net/gml" dimension="2" srsName="http://www.opengeospatial.net/gml/srs/epsg.xml#4326">

  <gml:limits>

    <gml:GridEnvelope>

      <gml:low>0 0</gml:low>

      <gml:high>99 99</gml:high>

    </gml:GridEnvelope>

  </gml:limits>

  <gml:axisNames>X Y</gml:axisNames>

  <gml:origin>10000.0 234567.0</gml:origin>

  <gml:offsetVectors>10.0,0.0 0.0,-10.0</gml:offsetVectors>

</gml:RectifiedGrid>

instead of

<gml:RectifiedGrid xmlns:gml="http://www.opengeospatial.net/gml" dimension="2" srsName="http://www.opengeospatial.net/gml/srs/epsg.xml#4326">

  <gml:limits>

    <gml:GridEnvelope>

      <gml:low>0 0</gml:low>

      <gml:high>99 99</gml:high>

    </gml:GridEnvelope>

  </gml:limits>

  <gml:axisName>X</gml:axisName>

  <gml:axisName>Y</gml:axisName>

  <gml:origin>

    <gml:pos>10000.0 234567.0</gml:pos>

  </gml:origin>

  <gml:offsetVector>10.0 0.0</gml:offsetVector>

  <gml:offsetVector>0.0 10.0</gml:offsetVector>

</gml:RectifiedGrid>

5.22.6 Changes to WCS specification/server/client

5.22.6.1 Implementation specification

Minor changes to implement specification.
5.22.6.2 Server implementation

Minor changes to sever implement.
5.22.6.3 Client implementation

Minor changes to client specification.
5.22.6.4 Implementation status

Not implemented. The “origin” in gml4wcs.xsd is gml PointType which uses only the "pos" element - no coordinates or coord.
5.23 ImageCRS 

5.23.1 Requestor

Stephane Fellah/PCI Geomatics
5.23.2 Document

Not previously requested in a document.  Emailed to IH4DS on 2004-03-30.

5.23.3 Affected section(s), table(s), figure(s)

This proposal is more relevant to WCTS specification than WCS specification but the proposed new coordinate reference system and schema will affect a WCS server’s response XML and a WCS client’s use of the returned CRS information in formation queries.  Related sections include: 8.3.2.2, 9.2.3.3, getCapabilities.xsd, describeCoverage.xsd, getCoverage.xsd.
5.23.4 Purpose and reason for change

Provide a standard for ImageCRS definition.

No standard image CRS is currently available and this is required for WCS if clients want to request coverage data based on image coordinate system.  OGC needs to standardize this CRS with well-defined URI. The name of CRS and axis direction needs to be worked out.

5.23.5 Specific change

Two types of ImageCRS are proposed, one with the pixelInCell in the center and the other in the corner.

The following is the ImageCRS for pixel in cell center schema:

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

<ImageCRS xmlns=http://www.opengeospatial.net/gml  xmlns:gml="http://www.opengeospatial.net/gml"

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

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

xsi:schemaLocation="http://www.opengeospatial.net/gml 

>../crsSchemas/base/coordinateReferenceSystems.xsd
" gml:id="ImageCRS1">

<srsName>Generic image coordinate reference system</srsName>

<usesCartesianCS>

  <CartesianCS gml:id="ImageCS1">

     <csName>2D Cartesian image coordinate system</csName>

       <usesAxis>

          <CoordinateSystemAxis gml:id="ImageRow"   

                                gml:uom="urn:ogc:uom:PixelSpacing">

             <axisName>Image Row Axis</axisName>

             <axisAbbrev>R</axisAbbrev>

             <axisDirection>display down</axisDirection>

          </CoordinateSystemAxis>

       </usesAxis>

       <usesAxis>

           <CoordinateSystemAxis gml:id="ImageColumn"

                                 gml:uom="urn:ogc:uom:PixelSpacing">

              <axisName>Image Column Axis</axisName>

              <axisAbbrev>C</axisAbbrev>

              <axisDirection>display right</axisDirection>

           </CoordinateSystemAxis>

      </usesAxis>

    </CartesianCS>

</usesCartesianCS>

<usesImageDatum>

<ImageDatum gml:id="ImageDatum1">

  <datumName>Image Datum 1</datumName>

  <anchorPoint>image corner 1, 1</anchorPoint>

  <pixelInCell codeSpace="pixelInCellCodeList.xml">cell center</pixelInCell>

</ImageDatum>

</usesImageDatum>

</ImageCRS>

The following is the ImageCRS for pixel in cell corner schema:

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

<ImageCRS xmlns=http://www.opengeospatial.net/gml  xmlns:gml="http://www.opengeospatial.net/gml"

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

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

xsi:schemaLocation="http://www.opengeospatial.net/gml 

>../crsSchemas/base/coordinateReferenceSystems.xsd
" gml:id="ImageCRS2">

<srsName>Generic image coordinate reference system</srsName>

<usesCartesianCS>

  <CartesianCS gml:id="ImageCS1">

     <csName>2D Cartesian image coordinate system</csName>

       <usesAxis>

          <CoordinateSystemAxis gml:id="ImageRow"   

                                gml:uom="urn:ogc:uom:PixelSpacing">

             <axisName>Image Row Axis</axisName>

             <axisAbbrev>R</axisAbbrev>

             <axisDirection>display down</axisDirection>

          </CoordinateSystemAxis>

       </usesAxis>

       <usesAxis>

           <CoordinateSystemAxis gml:id="ImageColumn"

                                 gml:uom="urn:ogc:uom:PixelSpacing">

              <axisName>Image Column Axis</axisName>

              <axisAbbrev>C</axisAbbrev>

              <axisDirection>display right</axisDirection>

           </CoordinateSystemAxis>

      </usesAxis>

    </CartesianCS>

</usesCartesianCS><usesImageDatum>

<ImageDatum gml:id="ImageDatum1">

   <datumName>Image Datum 1</datumName>

   <anchorPoint>image corner 1, 1</anchorPoint>

   <pixelInCell codeSpace="pixelInCellCodeList.xml">cell corner</pixelInCell>

</ImageDatum>

</usesImageDatum>

</ImageCRS>

5.23.6 Changes to WCS specification/server/client

5.23.6.1 Implementation specification

Minor changes to the specification to incorporate the new CRS.
5.23.6.2 Server implementation

Minor changes to a WCS server implementation to understand and parse the new CRS.
5.23.6.3 Client implementation

Minor changes to a WCS client to be able to use the new CRS to construct queries.
5.23.6.4 Implementation status

Not implemented.  A separate IPR, imageCRS IPR, is under development to address this issue.

5.24 Support multiple attachment 

5.24.1 Requestor

Stephane Fellah/PCI Geomatics
5.24.2 Document

Not previously requested in a document.  Emailed to IH4DS on 2004-03-30.

5.24.3 Affected section(s), table(s), figure(s)

Subclause 9.3, getCoverage.xsd.
5.24.4 Purpose and reason for change

Provide capability of return multiple parts (files, metadata, messages, etc).

Some formats are serialized in multiple files. Multi attachments for response would need to be supported. Also some attachment may be metadata about the data produced. Investigation of OMF and Image Archive Implementation could be used as a starting point.

5.24.5 Specific change

Multiple attachments in response to support both multiple data files and data file(s) with separate metadata. 

5.24.6 Changes to WCS specification/server/client

5.24.6.1 Implementation specification

Significant changes to the specification.
5.24.6.2 Server implementation

Significant changes to a WCS server.
5.24.6.3 Client implementation

Significant changes to a WCS client
5.24.6.4 Implementation status

Changes implemented in GetCoverageResponse in the wcsGetCoverage.xsd.  Coverage is returned as zero or more coverageRegion, which contains multiple component including name, metadata link, and coverage data which in turn is of ows:ReferenceType.  The ows:ReferenceType allows multiple references.   See also proposal 5.20: support URL return.

5.25 Changes to RangeSet, etc.

5.25.1 Requestor

Luc Donea/IONIC, Stephane Fellah/PCI Geomatics
5.25.2 Document

Not previously requested in a document.  Emailed to IH4DS on 2004-03-30.

5.25.3 Affected section(s), table(s), figure(s)

Subclauses 8.3.3, 9.2.3.4, getCapabilities.xsd, describeCoverage.xsd, getCoverage.xsd.
5.25.4 Purpose and reason for change

Provide multiple measurement subset capability.  This is a counter proposal to 5.15.

A coverage is spatio-temporal function, so it should have only one domain and ONE RangeSet. In order to accommodate the support of multiple measures in the range set, 1 to n Measure elements should be added inside the RangeSet. This would be harmonized with multi-dimensional modeling used in OLAP (http://www.dbmsmag.com/9708d15.html). WCS can be viewed as a spatial OLAP, which OLAP supports hierarchy and level.   The OLAP concept can be used to support hierarchical measurement and dimension in WCS. The support of the multiple and hierarchy measure elements will be useful to express vector and tensor elements.  The null values, reference system, semantic and datatype of the RangeSet will be moved under the Measure element.

5.25.5 Specific change

Add 1 to n Measure elements inside the RangeSet to support multiple measurements subsetting capabilities.  Harmonizes with multi-dimensional modelling used in OLAP which supports hierarchical measurement and dimension.  Move null tvalues, reference system, semantic and datatype of the RangeSet will be moved under the Measure element.  Provide measurement value subset such as subset temperature measurement values between 25.0 to 30.0 degrees.

This proposal is a counter proposal to proposal 5.15.  The principal difference between the current proposal and proposal 5.15 is that in 5.15 each measurement has its own axis while in current proposal all measurements must have the same axis/axes.   In addition, the schema provided in Annex A also supports measurement value subset which is not proposed in 5.15.  Proposal 5.15 only supports subsetting of a measurement by its axes, including both spatial/temporal and non-spatial/temporal axes.  The current proposal also support subsetting of a measurement using its values by filling unwanted points with a unique value (e.g., nullValue).
5.25.6 Changes to WCS specification/server/client

5.25.6.1 Implementation specification

Significant changes to implementation specification.
5.25.6.2 Server implementation

Significant changes to WCS server implementation in order to support multiple measurement subsetting.
5.25.6.3 Client implementation

Significant changes to WCS client implementation to parse the new XML response, construct multiple measurement requests and interpret the returned coverage.
5.25.6.4 Implementation status

Changed the rangeSubset element getCoverage.xsd, the rangeSet element in the wcsDescribeCoverage.xsd.

Server and client partially implemented as a result of implementing proposal 5.15.  Measurement value subset not implemented.  

5.26 Support more format descriptions such as version, title, etc. 

5.26.1 Requestor

Stephane Fellah/PCI Geomatics
5.26.2 Document

Not previously requested in a document.  Emailed to IH4DS on 2004-03-30.

5.26.3 Affected section(s), table(s), figure(s)

Subclauses 8.3.5, 9.3.2, describeCoverage.xsd, getCoverage.xsd.
5.26.4 Purpose and reason for change

Support description and versioning of data format.

Some formats may have different options such as TIFF may have different version, tile option, tile size. The Format description can list the options and the supported values. This would required to extend the Format description more extensively (beyond ISO 19115). Doing so will be consistent with Grid Coverage Implementation Recommendation.
5.26.5 Specific change

Extend the Format description more extensively (beyond ISO 19115), including providing versions and titles of a format and listing available option and supported values.
5.26.6 Changes to WCS specification/server/client

5.26.6.1 Implementation specification

Minor changes to the specification.
5.26.6.2 Server implementation

Minor changes to the server by providing more format description information in describeCoverage XML response.  Moderate to significant changes, depending on the complexity of a format and difference between different versions of a format, to the server in order to support multiple version support. 
5.26.6.3 Client implementation

Minor changes to the client by parsing the describeCoverage XML response.  Moderate to significant changes, depending on the complexity of a format and difference between different versions of a format, to the client in order to support multiple version support. 
5.26.6.4 Implementation status

Format versioning and description are not specifically implemented but the multiple attribute contained in the ows:ReferenceType may be used to provide additional format information if necessary.
5.27 Define fixed paramater names for the Range subseting names and values parameters

5.27.1 Requestor

Luc Donéa/IONIC (modified by Wenli Yang/GMU and Jérôme Sonnet/IONIC).

5.27.2 Document

Not previously requested in a document. 
5.27.3 Purpose and reason for change

WSDL does not support the definition of dynamic parameter names, all parameters have to be defined at interface description stage.  This change will allow description of the WCS interface using interface description language and in particular WSDL. Without this modification it would be impossible to use WSDL to describe the WCS interface.

This change proposal presents the required change to the WCS specification to interoperate with the industry standards.  The OGC has been a precursor in Web Services matter, nevertheless, the pattern that has been used is not recognized by the industry as a standard “XML Web Services”. The work done during the the OGC Web Service 2 initiative has provided the OGC with interfaces that use the XML-related technologies supported by the industry, as SOAP for the communication protocol, WSDL for the interface description language, and UDDI for registering and searching services.
5.27.4 Affected section(s), table(s), figure(s)

Subclause 9.2.2.1, 9.2.2.9, getCoverage.xsd

5.27.5 Specific change

Change the KVP encoding to ensure that the parameter names used in request are fixed in the interface definition and are not subject to the content provided by the WCS anymore.

The WCS 1.0 GetCoverage operation requires the use of dynamic parameter names for the range subseting (e.g. BAND=...) making exhaustive definition of the parameter names impossible in interface description languages (and a fortiori in WSDL).

The intent is to change the GetCoverage request parameters definition to use fixed parameter names for the Range subseting names and values.

For example :

&GroundTemperature=0/10&AirTemperature=-5/0,5/10

becomes

AXISNAMES= GroundTemperature, AirTemperature&AXISVALUES=0/10,(-5/0,5/10)

AXISNAMES parameter values are comma separated. 

AXISVALUES parameter values are comma separated, complex values are enclosed in bracket.

In table 9, remove the following:

	PARAMETER= val1,val2, &

or

PARAMETER= min/max/res
	(Included only for range sets with compound values)

Request a range subset defined by constraining parameter PARAMETER. The PARAMETER key is a variable string; it must match the name of a parameter listed in the range set description of the selected coverage. For instance:

band=1,5,3 (e.g., radiance values in bands 1, 5, 3)

age=0/18 (e.g., counts of people with ages under 18 yrs.)

Optional if the chosen range component has default values for the parameter.




and replaced with the following:

	AXISNAMES=name1, name2,…
	A list of string which must match the name of a parameter listed in the range set description of the selected coverage.

For instance:

AXISNAMES= GroundTemperature, AirTemperature

	AXISVALUES=value1, value2,…
	A list of values (simple or complex) that contraint the range component that has been defined using the AXISNAMES parameter.

For instance:

AXISVALUES=0/10,(-5/0,5/10)

5.27.5.1.1.1.1.1 Note that both AXISNAMES and AXISVALUES must have the same number of items.


Replace section 9.2.2.9 by the following:

If the range set of the selected coverage consists of compound values, GetCoverage

requests may include constraints defined on the parameter(s) of the compound range set.

Such constraints are expressed using tow parameters, AXISNAMES and AXISVALUES, where

a) Each item of the list of string in AXISNAMES matches the name of an AxisDescription element defined on that range set, and

b) Each corresponding value in AXISVALUES is one of the acceptable values defined in the corresponding AxisDescription element.
Using constraint is optional if the selected range set has a default value on the corresponding AxisDescription.
This change proposal is also associated with proposals 5.15 and 5.25.  The GetCoverage request parameters should define fixed parameter names for the measurement Names (and Values in case range value subsetting is supported), and axis Names and Values. Multiple names are comma separated.  Multiple values are comma separated.  Complex values are enclosed in brackets.  The Values keyword must be used together with the Name keyword.  

Example 1:

axisNames=reflectiveBand,emissiveBand&axisValues=(1,2,3,5),(1/16/2)

This example shows how to subsetting the 1,2,3,5 bands from the reflectiveBand axis and subsetting every other bands from band 1 to band 16 from the emissiveBandAxis.  This example does not need supports of proposal 5.15 and 5.25.

Example 2:

measurementNames=airTemperature,emissiveRadiance 

This example shows how to subset measurements airTemperature and emissiveRadiance from a range set.  This example needs support of proposal 5.15 and/or proposal 5.25.

Example 3:

measurementNames= groundTemperature,airTemperature,reflectiveRadiance,emissiveRadiance 

measurementValue =0/10,(-5/5),100/200,130/255

This example shows how to subsetting measurements using both measurement names and measurement values.  That is, a returned measurement only contains valid values with the specified value range.  Points outside the specified value range shall be filled with a nullValue.  This example needs support of 5.25.  That is, the measurementValue keyword can only appear when the measurement value subsetting is supported, as proposed in 5.25.  This keyword shall not exist if 5.15 is adopted.

Examples 1 and 2 can be combined to perform both measurement and measurement axis subsettings (must also implement proposal 5.15).

Examples 1 and 3 can be combined to perform measurement, measurement values, and measurement axis subsettings (note: proposal 5.25 must be implemented and all axes must be the same for all measurements in the range side).

5.27.6 Changes to WCS specification/server/client 

5.27.6.1 Implementation specification

Minor changes to the WCS Implementation Specification.

5.27.6.2 Server implementation

Minor changes to WCS server implementation.

5.27.6.3 Client implementation

Minor changes to WCS client implementation.
5.27.6.4 Implementation status

Changes in KVP are not done in WCS XML schemas.  It will be done when the WCS DIPR is revised.  The proposed fixed parameter name is implemented in server and client with minor modifications.  The modifications are as the following:

1) for multiple axis names and values, values (or value strings) for different axes are not delimited by parentheses as in the following: 

axisNames=reflectiveBand,emissiveBand&axisValues=(1,2,3,5),(1/16/2)

Rather, they are delimited by semicolon, “;”, instead, as the following:

axisNames=reflectiveBand,emissiveBand&axisValues=1,2,3,5;1/16/2
Where value string “1,2,3” is for axis “reflectiveBand” and value string “1/16/2” is for axis “emissiveBand”.

The reason for this modification is that it makes server easier to parse a single delimit “;” than to parse paired parentheses.  The server can use “;” to break values strings for different axes first and then use “,” or “/” to break individual values for one axis. 

2) In case multiple measurements, different measurements may contain the same axis name.  In order to uniquely tell whether the subset for an axis is for a specific measurement or for all measurements containing this axis, a prefix can be added to the axis name.  The prefix is the measurement from which axis subset is to be performed.  For example, “axisNames=reflectiveBand,emissiveBand&axisValues=1,2,3,5;1/16/2” indicates that the axis subsets are applicable to all measurements that contain the “reflectiveBand” and “emissiveBand”, while  “axisNames=measurementA:reflectiveBand,measurementB:emissiveBand&axisValues=1,2,3,5;1/16/2” indicates that subset of “reflectiveBand” only applies to “measurementA” while subset of “emissiveBand” only applies to “measurementB”.
5.28 Enable hierarchically nested coverage offerings

5.28.1 Requestor

Luc Donéa/IONIC

5.28.2 Document

Not previously requested in a document., counterproposal to section 5.15 and 5.25

5.28.3 Affected section(s), table(s), figure(s)

Subclause 7.3.4, 8.3, getCapabilities.xsd, describeCoverage.xsd.

5.28.4 Purpose and reason for change

Change CoverageOfferingBrief and CoverageOffering elements descriptions to allow them to be hierarchically nested.

A single parent CoverageOfferingBrief  encloses any number of additional CoverageOfferingBrief, which may be hierarchically nested as desired. Properties defined in a parent CoverageOfferingBrief  can inherited by the children it encloses (see table below). These inherited properties may redefined by the child. Other properties are not inherited, like the name, label or description.

This change request is dependant on the 5.24 change request as a GetCoverage on a node of the hierachy implies possible multiple attachment responses with different encoding formats.

5.28.5 Specific change

CoverageOfferingBrief name:

If, and only if, a CoverageOfferingBrief has a <name>, then it is a coverage offering that can be requested by using that name in the request. If the CoverageOfferingBrief has a label but no name, then that coverage offering is only a category title for all the coverage offerings nested within. 

A Coverage Server that advertises a CoverageOfferingBrief containing a name element shall be able to accept that name as the value of COVERAGE argument in a GetCoverage request and return the corresponding coverage offering. A Client shall not attempt to request a coverage offering that has a label but no name.

Inheritance of CoverageOfferingBrief Properties:

Following table summarizes how the properties of an enclosing parent CoverageOfferingBrief are inherited by child CoverageOfferingBriefs. Properties may be not inherited at all, or inherited as-is and replaced if the child redefines them, or inherited and added if the child also defines them. In the latter case, any definition redefined by the child replaces the inherited one.

The Cardinality column states the number of times each element may appear in a CoverageOfferingBrief. This column repeats information that is enforced by the xsd schemas. The meanings of the values in this column are as follows: 1: appears exactly once in each CoverageOfferingBrief; 0/1: appears either once or not at all; 0+: appears zero or more times; 1+: appears one or more times. 

The Inheritance column indicates whether or how the property value is inherited by children CoverageOfferingBriefs. The meanings of the values in this column are as follows: no: not inherited. add: child inherits any value(s) supplied by parent and adds any values of its own ("add" is only relevant for elements that may appear more than once); replace: value can be inherited from parent and omitted by child, but if specified by child then the parent value is ignored.

	Element
	Cardinality
	Inheritance

	CoverageOfferingBrief
	0+
	no

	Name
	0/1
	no

	Label
	1
	no

	description
	0/1
	no

	keywords
	0+
	add

	metadataLink
	0+
	replace

	lonLatEnvelope
	1
	replace


5.28.6 Changes to WCS specification/server/client 

5.28.6.1 Implementation specification

Minor changes to the WCS Implementation Specification.

5.28.6.2 Server implementation

Significant changes to WCS server implementation to implement the hierarchy of data.

No change if WCS server doesn’t expose nested coverage offerings.

5.28.6.3 Client implementation

Moderate changes to WCS client implementation to parse the hierarchy of coverage offerings. Small clients can interpret  the WCS data as a flat list of coverage offerings (the leafs of the hierarchy).

No change if WCS server doesn’t expose nested coverage offerings.

5.28.7 Implementation status

Not implemented.

5.29 Enable multiple values in the coverage parameter of the GetCoverage request

5.29.1 Requestor

Luc Donéa/IONIC

5.29.2 Document

Not previously requested in a document

5.29.3 Affected section(s), table(s), figure(s)

Subclause 9.2.2.1, 9.2.2.4, getCoverage.xsd
5.29.4 Purpose and reason for change

Support multiple-coverage request.

This capability will allow client to obtained more than one coverages with one request.

5.29.5 Specific change

Change GetCoverage request description to allow multiple name values in the coverage parameter of the GetCoverage request.

5.29.6 Changes to WCS specification/server/client 

5.29.6.1 Implementation specification

Minor changes to the WCS Implementation Specification.

5.29.6.2 Server implementation

Moderate changes to WCS server.

5.29.6.3 Client implementation

Minor changes to WCS client implementation.

5.29.7 Implementation status

Not implemented.

5.30 Enable multiple metadataLink values in the CoverageOfferingBrief section of the GetCapabilities document

5.30.1 Requestor

Luc Donéa/IONIC

5.30.2 Document

Not previously requested in a document

5.30.3 Affected section(s), table(s), figure(s)

Subclause 7.3.4.1, 7.3.4.2, getCapabilities.xsd, describeCoverage.xsd
5.30.4 Purpose and reason for change

Allow additional metadata to be provided in describing a coverage. 

5.30.5 Specific change

Change CoverageOfferingBrief and CoverageOffering elements descriptions to allow the use of multiple metadataLink values. 

Some coverage data requires the use of multiple metadata documents to describe it.

5.30.6 Changes to WCS specification/server/client 

5.30.6.1 Implementation specification

Minor changes to the WCS Implementation Specification.

5.30.6.2 Server implementation

Minor changes to WCS server implementation.

5.30.6.3 Client implementation

Minor changes to WCS client

5.30.7 Implementation status

Implemented in the wcsContents.xsd and wcsDescribeCoverage.xsd.

5.31 Add a normative WSDL description as an Annex to the WCS specification

5.31.1 Requestor

Jérôme Sonnet/IONIC

5.31.2 Document

Not previously requested in a document., counterproposal to section 5.15 and 5.25

5.31.3 Affected section(s), table(s), figure(s)

Annex shall include WSDL definition and schema folder shall include wcs_abstract.wsdl and wcs.wsdl, as well as the common schemas as provided by OWS 2 Common Architecture work.
5.31.4 Purpose and reason for change

Increase interoperability of the interface.

Add WSDL description as a normative part to the specification to provide the normative definition of the WSDL description of the WCS interface to be used each time a WCS is describe using this language.

When implemented, WCS implementation can use this WSDL definition to describe their WCS instances ensuring a better interoperability of the WCS interface while using the commonly used WSDL technology.

5.31.5 Specific change

Add the WSDL description of WCS as an Annex to the document and provide the electronic description integrated with the existing XSD description. OWS 2 Common Architecture has published such integrated schemas and WSDL documents

5.31.6 Changes to WCS specification/server/client 

5.31.6.1 Implementation specification

Minor changes to the WCS Implementation Specification.

5.31.6.2 Server implementation

No  change to WCS server implementation

5.31.6.3 Client implementation

No  change to WCS server implementation

5.31.7 Implementation status

Implemented in OWS2.0 natural resources demonstration but not implemented in the WCS DIPR.  It will be added to the WCS DIPR in next release.

5.32 Add a clear normative clause that state WSDL definition shall be used by all service providers that make a WDSL description available

5.32.1 Requestor

Jérôme Sonnet/IONIC

5.32.2 Document

Not previously requested in a document., counterproposal to section 5.15 and 5.25

5.32.3 Affected section(s), table(s), figure(s)

Not identified.

5.32.4 Purpose and reason for change

5.32.4.1 Reason for change

Increase interoperability.

It is important to explain the intended use of the normative WSDL description to avoid misused.  If implemented, standard WSDL can be used otherwise different WCS providers might define different ways to describe WCS interface, which reduces the interoperability of the interface.

5.32.5 Specific change

Add a normative clause that explain the intended use of the WSDL:

“All WCS service described using a WSDL document shall use the standard WSDL as described in Annex X. It is not required to import the document provided by the OGC but it is required to use exactly the same definition as in the provided WSDL. ”

5.32.6 Changes to WCS specification/server/client 

5.32.6.1 Implementation specification

Minor changes to the WCS Implementation Specification.

5.32.6.2 Server implementation

No  change to WCS server implementation

5.32.6.3 Client implementation

No  change to WCS server implementation

5.32.7 Implementation status

Not implemented.  To be added to WCS IPR in new release.

6 Summary

A total of 32 change proposals are presented in this document.  These range from relatively small changes such as editorial improvements and adding/deleting/changing multiplicity of some insignificant elements, to significant changes that may involve great effort to implement.  Among the proposals presented in this document, the following are particularly worth investigation due to the new capabilities they provide:

1) Proposal 5.15 

This proposal will support the WCS capability of subsetting one or more measurements from a multi-measurement range set.  This capability was present before WCS Version 1.0.0 but was deleted due to the complexity of the specification, data model, and implementation.  However, it is very common that a single coverage contains multiple measurements and all or a subset of multiple measurements are frequently needed simultaneously in applications.  Therefore, it is desirable to reinstate the multi-measurement capability.  In fact, the data products of one of the major grid coverage data sources, the NASA EOS program, are in multi-measurement formats, i.e., the HDF-EOS format.  The implementation of this proposal will certainly greatly facilitate the use of this important data source. 

This proposal has been implemented and tested in at least one WCS server for the OWS2 testbed.

2) Proposal 5.25

This proposal is similar to proposal 5.15 in that it also requests the multiple measurement subsetting capability.  The major difference is that this proposal requires that the axes of the measurement data arrays are the same for all measurements included in a single coverage so that the axes can be described independent of the measurements themselves.  Such a requirement is also consistent with the OLAP hierarchical dimension structure concept.  This requirement is, however, in contradiction with the HDF-EOS data model, which allows individual measurement to have independent axes.  Since NASA EOS data represent a very significant aspect of grided coverage data, it is suggested that the WCS RWG consider carefully about the consistencies between the WCS  specification and HDF-EOS data model.

In addition to multiple measurement subsetting, proposal 5.25 also supports data value range subsetting of measurement, which was not previous discussed.  It is worth to be carefully considered.

3) Proposal 5.24

This proposal will allow a WCS server to return multiple parts, including multiple data files and separate metadata files.  This proposal also provides the base for proposal 5.29, which allows a client to get multiple coverages with one request.  Proposal 5.24 also supports proposal 5.20, which requests URL return of coverage data.

4) Proposal 5.28

This proposal will allow nested coverage offering to better organize and advertise large amounts of data that share some common elements.  It will significantly reduce the redundancy in capabilities and describeCoverage XML.  This proposal is also related to proposal 5.29 in that they both focused on multiple coverage offerings.   

5) Proposals 5.27, 5.31 and 5.32

These proposals are related to the WDSL description of the Web Coverage Service. Proposal 5.27 allows description of the WCS interface using interface description language and in particular WSDL. Proposal 5.31 ensures a better interoperability of the WCS interface, while using the commonly used WSDL technology, by using the same WSDL definition to describe the WCS instances. Proposal 5.32 adds a normative clause that explains the intended use of the WSDL.

7 Implementation and demonstration summary
In the OWS2 Natural Resource Demonstration, conducted on September 2, 2004, enhancements to WCS (the 1.0.20 version of the schema) identified in this document were successfully demonstrated.  The 1.0.20 version of WCS includes two aspects of changes to WCS 1.0.0: a) harmonization of WCS schema with other OGC services; and b) changes as identified by the IH4DS group to be functionally important enhancements to WCS.  Generally, category (a) changes involve important XML schema modifications but do not require significant implementation changes in WCS server and client.  Category (b) changes involve implementation changes to WCS servers and clients.  
The implemented, tested, and demonstrated change proposals are documented bellow as subclauses 7.1 and 7.2., respectively.  Proposals that are not implemented are listed in subclause 7.3.

7.1 Implemented change proposals as harmonized IH4DS schemas
Enhancements belong to this category include the following: proposals 5.1, 5.2, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 5.10, 5.11, 5.13, 5.14, and 5.30.  The changes are reflected in the IH4DS schemas, including WCS version 1.0.20, dated on August 20, 2004.  Some of these changes, especially those related to service capabilities, are reflected in version 0.3.20 of OWS schemas.  Others are documented in WCS specific schemas, such as wcsGetCoverage.xsd.

7.2 Implemented changes proposals with significant functional improvements to WCS
Enhancements belong to this category include the following: proposals 5.15, 5.20, 5.24, 5.25, and 5.27.  Among these implemented changes, proposal 5.15 and 5.25 provide WCS servers the capability of multiple-measurement subsetting.  This capability is one of the most important contributions to the enhancement to version 1.0.0   Proposal 5.20 and 5.24 provide WCS servers the capabilities of returning multiple pieces of information, including data and metadata, of a coverage.   This not only enables WCS servers to return multiple pieces of information in addition to coverage data itself but also makes service chaining more easily and efficiently by eliminating unnecessary data transfer between services.  This improvement is also reflected in the schema harmonization of using a common reference type as service return (i.e., using ows:referenceType for coverage data).  Proposal 5.27 makes it possible for WSDL to be used to describe the service by eliminating variable keywords in service request.

It should be noted that the actual implementation of 5.27 as demonstrated in the Natural Resources demonstration was slightly different from that proposed here.  Specifically, the assignment of values to the axisValues keyword was changed in case of multiple axes and axis values.  For example, the original proposal for a two-axis subsetting is as the following: axisNames=reflectiveBand,emissiveBand&axisValues=(1,2,3,5),(1/16/2).  The current implementation follows the KVP specification proposed by W. Yang in his email to the IH4DS group on 2004-07-08, entitled “RE: [OWS2-IH4DS] WCS 1.0.2 schemas (previouly called WCS 1.1)”: axisNames=reflectiveBand,emissiveBand&axisValues=1,2,3,5;1/16/2
That is, a semi colon, “;”, is used to separate value strings for different axis names.  The reason of this insignificant change was due largely to the ease of implementation by replacing “parentheses plus coma” with a simple semicolon.

In addition, if an axisName is not global to all measurements in a coverage but is just specific to one measurement, an prefix should be added to the axisName using the following format: axisName=”measureName:axisName”.  For example, if axisName “reflectiveBand” is specific to measure name “reflectiveMeasure”, then the axisName KVP is as the following: axisName=reflectiveMeasure:reflectiveBand.  This KVP specification is consistent to previous versions of WCS DIPRs and is proposed in the aforementioned W. Yang’s email.

7.3 Changes proposals not implemented 
The following change proposals were not implemented as of 2004-09-02, when the OWS2.0 Natural Resources demonstration was conducted: 5.3, 5.12, 5.16, 5.17, 5.18, 5.19, 5.21, 5.22, 5.23, 5.26, 5.28, 5.29, 5.31, and 5.32.  The disposition of these are summarized here:

5.3: this involves major changes in server implementation if a server shall provide irregular spatial subsetting described by multiple bounding boxes. 

5.12: this shall be done, if accepted by the WCS RWG, in the new WCS DIPR.

5.16: this was intended to simplify the implementation of server-side parsers to parse the client posted XML request.  This involves changes to the GML GridType and was not identified to be an important improvement specific to WCS.

5.17: this was intended to explicitly give information as to which axes are spatial axes.  This involves changes to the GML GridType and was not identified to be an important improvement specific to WCS.

5.18: this was not implemented because its significance was not fully discussed during the OWS2.0.  

5.19: this was not implemented because it was not identified to be an important improvement to WCS.

5.21: this was not implemented because it was not identified to be an important improvement to WCS.  Note that the latLonBoundingBox has been replaced by ows:WG84BoundingBox in the new schema.  

5.22: this involves changes to the GML GridType and is not identified to be an important improvement specific to WCS.

5.23: a new DIPR, imageCRS, is under working to address this issue outside the scope of WCS. 

5.26: this was not implemented because it was not identified to be an important improvement to WCS.

5.31: this shall be done, if accepted by the WCS RWG, in the new WCS DIPR.

5.32: this shall be done, if accepted by the WCS RWG, in the new WCS DIPR.

8 Latest schemas
The latest schemas are not included in this document as they are subject to change to fix identified syntactical issues.  The latest version of the schema, as of the writing of this document, is titled “All IH4DS XML Schemas” and dated 2004-09-24 and is available on the OGC portal http://portal.opengeospatial.org/ under the OWS-2/IH4DS directory.
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