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i. Preface

This document is a corrigendum for OGC Document 04-094. 

ii. Document terms and definitions

This document uses the specification terms defined in Subclause 5.3 of [OGC 05-008]. In particular, the word “shall” (not “must”) is the verb form used to indicate a requirement to be strictly followed to conform to this specification.

iii. Document contributor contact points

All questions regarding this document should be directed to the editor or the contributors:

	Name
	Organization

	Clemens Portele
	interactive instruments GmbH


iv. Revision history

	Date
	Release
	Editor
	Primary clauses modified
	Description

	2007-08-26
	
	Clemens Portele
	All
	Initial version

	2008-03-06
	
	Clemens Portele
	All
	Submission as pending document


v. Changes to OGC Specifications

The previously approved OGC® Specifications do not need changes to accommodate the technical contents of this document. 
Foreword

This document provides the details for a corrigendum for the existing OpenGIS Implementation Specification for the Web Feature Service version 1.1.0 and does not modify that implementation specification. The current OpenGIS IS that this document provides revision notes for is xx-xxx. This document supersedes 04-094.
Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. The OGC 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 specification set forth in this document, and to provide supporting documentation.

Introduction

This document defines a revision notes for the Web Feature Service Implementation Specification. This document was approved by the OGC membership on <insert approval date here>. To address several issues in the superseded version, there were a number of edits and enhancements made to this specification. This document provides the details of those edits, deficiency corrections, and enhancements. It also documents those items that have been deprecated. Finally, this document provides implementations details related to issues of backwards compatibility.

The changes to this document are complemented by a corrigendum to the Filter Encoding Implementation Specification.
<Corrigendum for OpenGIS Implementation Specification Web Feature Service 1.1.0>

1 Scope

The Web Feature Service Implementation Specification specifies the behaviour of a service that provides transactions on and access to geographic features in a manner independent of the underlying data store. It specifies discovery operations, query operations and transaction operations. Discovery operations allow the service to be interrogated to determine its capabilities and to retrieve the application schema that defines the feature types that the service offers. Retrieval operations allow features to be retrieved from the opaque underlying data store based upon constraints on spatial and non-spatial feature properties defined by the client. Transaction operations allow features to be created, changed and deleted from the opaque underlying data store.

This document is a corrigendum to version 1.1.0 of the Web Feature Service Implementation Specification. It

· adds support for GML 3.2.1, which is identical to ISO 19136:2007,

· corrects errors that were identified.

2 Corrigendum Description

Change to version 1.1.1 (WFS and Filter Encoding)

2.1.1 Overview

All references to version 1.1.0 shall be changed to version 1.1.1. This applies to references to Web Feature Service and Filter Encoding Implementation Specifications.

2.1.2 General changes 

All occurances of "1.1.0" in the document shall be replaced by "1.1.1".

2.1.3 Changes to clause 3

Old text: 

…

[3]
Vretanos, Panagiotis (ed.), "OpenGIS Implementation Specification #04-095: Filter Encoding Implementation Specification",  Dec 2004

…

New text: 

…

[3a]
Vretanos, Panagiotis (ed.), "OpenGIS Implementation Specification #04-095: Filter Encoding Implementation Specification",  Dec 2004

[3b]
Portele C., Vretanos P., "Corrigendum 1 to OpenGIS Filter Encoding Implementation Specification 1.1.0", #08-043,  Mar 2008

…

Support for GML 3.2.1

2.1.4 Overview

In addition to the support for GML 3.1.1 in WFS 1.1.0, WFS 1.1.1 supports both GML 3.1.1 and 3.2.1. Every WFS shall support at least one of the two GML versions.

This corrigendum has been carefully constructed so that existing WFS 1.1.0 implementation conform to WFS 1.1.1, too.

Since the current schemas reference elements and types from the GML schema and in a way that requires changes to add support, the following strategy for updating the XML Schema has been applied:

· The schema from WFS 1.1.0 is unchanged.

· A new schema (in a new XML namespace) has been specified that imports the WFS 1.1.0 schema and adds the new/changed schema components. The additions have been constructed in a way that allows for adding new XML Schema-based output formats or new versions of them without requiring changes to the XML Schema document.

NOTE
The examples have not been adapted in this corrigendum from GML 3.1.1 to GML 3.2.1 to minimise the changes.

2.1.5 Changes to clause 3

Old text: 

…

[2] 
Cox S., Daisey P., Lake, R., Portele C., Whiteside A. (eds.), "OpenGIS Implementation Specification #02-023r4: OpenGIS® Geography Markup Language (GML) Implementation Specification, version 3.1.1", January 2005

…

New text:

…

[2a] 
Cox S., Daisey P., Lake, R., Portele C., Whiteside A. (eds.), "OpenGIS Implementation Specification #02-023r4: OpenGIS® Geography Markup Language (GML) Implementation Specification, version 3.1.1", January 2005

[2b] 
Portele C. (ed.), "OpenGIS Implementation Specification #07-036r2: OpenGIS® Geography Markup Language (GML) Implementation Specification, version 3.2.1", August 2007

NOTE
This document is identical to ISO 19136:2007.

…

2.1.6 Changes to subclause 6.6

Old text: 

Namespaces (17) are used to discriminate XML vocabularies from one another. For the WFS there are three normative namespace definitions, namely:

· (http://www.opengeospatial.net/wfs) - for the WFS interface vocabulary

· (http://www.opengeospatial.net/gml) - for the GML vocabulary

· (http://www.opengeospatial.net/ogc) - for the OGC Filter vocabulary

…

New text:

Namespaces (17) are used to discriminate XML vocabularies from one another. For the WFS there are six normative namespace definitions, namely:

· (http://www.opengis.net/wfs) - for the WFS 1.1.0 interface vocabulary

· (http://www.opengis.net/wfs/1.1) - for the changes between the WFS 1.1.0 and WFS 1.1.1 interface vocabulary

·  (http://www.opengis.net/gml) - for the GML 3.1.1 vocabulary

· (http://www.opengis.net/gml/3.2) - for the GML 3.2.1 vocabulary

· (http://www.opengis.net/ogc) - for the OGC Filter 1.1.0 vocabulary

· (http://www.opengis.net/ogc/1.1) - for the changes between the OGC Filter 1.1.0 and OGC Filter 1.1.1 vocabulary

All schema fragments shown in this specification are using “http://www.opengis.net/wfs” as targetNamespace unless stated otherwise.

…

2.1.7 Changes to subclause 7.2

Old text: 

…

Such application schema definitions shall conform to the OpenGIS Geography Markup Language(GML) Implementation Specification, version 3.1.1 [2].

…

New text:

…

Such application schema definitions shall conform to the OpenGIS Geography Markup Language(GML) Implementation Specification, version 3.1.1 [2a] or version 3.2.1 [2b].

…

2.1.8 Changes to subclause 8.2

Old text: 

…

The default value of text/xml; subtype=gml/3.1.1 is used to indicate that a GML3 application schema, using XML Schema, should be generated.

…

	text/xml; subtype=gml/3.1.1
	This values indicates that a GML3 application schema, using XML Schema, should be generated in response to a DescribeFeatureType request.  This is the default values for the outputFormat attribute in the event that it is not specified.


As specified by GML [2], the feature schema definition is entirely at the discretion of the particular WFS implementation that is describing its feature types.

…

2. Spatial Reference Systems must be expressed as defined in the OpenGIS Geography Markup Language (GML) Implementation Specification, version 3.1 [2]. 

…

New text:

…

The default value of text/xml; subtype=gml/3.1.1 is used to indicate that a GML 3.1.1 application schema, using XML Schema, should be generated.

…

	text/xml; subtype=gml/3.1.1
	This values indicates that a GML 3.1.1 application schema, using XML Schema, should be generated in response to a DescribeFeatureType request. This is the default values for the outputFormat attribute in the event that it is not specified.

	text/xml; subtype=gml/3.2.1
	This values indicates that a GML 3.2.1 application schema, using XML Schema, should be generated in response to a DescribeFeatureType request.  


As specified by GML [2a, 2b], the feature schema definition is entirely at the discretion of the particular WFS implementation that is describing its feature types.

…

2. Spatial Reference Systems must be expressed as defined in the OpenGIS Geography Markup Language (GML) Implementation Specification, version 3.1.1 [2a] or version 3.2.1 [2b]. 

…

2.1.9 Changes to subclause 8.3

Old text: 

In response to a DescribeFeatureType request, where the value of the outputFormat attribute has been set to text/xml; subtype=gml/3.1.1, a WFS implementation must be able to present an XML Schema [6] document that is a valid GML [2] application schema and defines the schema of the feature types listed in the request.

…

New text: 

In response to a DescribeFeatureType request, where the value of the outputFormat attribute has been set to text/xml; subtype=gml/3.1.1 or text/xml; subtype=gml/3.2.1, a WFS implementation must be able to present an XML Schema [6] document that is a valid GML 3.1.1 [2a] or GML 3.2.1 [2b] application schema respectively and defines the schema of the feature types listed in the request.

…

2.1.10 Changes to subclause 9.1

Old text: 

…

A GetFeature request is processed by a WFS and when the value of the outputFormat attribute is set to text/gml; subtype=gml/3.1.1, a GML instance document, containing the result set, is returned to the client. 

...

New text: 

…

A GetFeature request is processed by a WFS and when the value of the outputFormat attribute is set to text/gml; subtype=gml/3.1.1 or text/gml; subtype=gml/3.2.1, a GML instance document of the requested version, containing the result set, is returned to the client. 

…

2.1.11 Changes to subclause 9.2

Old text: 

…

The optional outputFormat attribute specifies the format of the response to a GetFeature request.  The default value is text/xml; subtype=gml/3.1.1 indicating that a valid GML3 [2] document, that validates against a valid GML3 application schema (generated using the DescribeFeatureType request), must be generated.  

…
	text/xml; subtype=gml/3.1.1
	This value indicates that an XML instance document must be generated that validates against a GML3 application schema.  This is the default values of the outputFormat attribute if the attribute is not specified in the GetFeature request.


…
New text: 

…

The optional outputFormat attribute specifies the format of the response to a GetFeature request.  The default value is text/xml; subtype=gml/3.1.1 indicating that a valid GML 3.1.1 [2a] document, that validates against a valid GML 3.1.1 application schema (generated using the DescribeFeatureType request), must be generated.  

…
	text/xml; subtype=gml/3.1.1
	This value indicates that an XML instance document must be generated that validates against a GML 3.1.1 application schema. This is the default values of the outputFormat attribute if the attribute is not specified in the GetFeature request.

	text/xml; subtype=gml/3.2.1
	This value indicates that an XML instance document must be generated that validates against a GML 3.2.1 application schema.  


…
2.1.12 Changes to subclause 9.3

Old text: 

The format of the response to a GetFeature request is controlled by the outputFormat attribute.  The default value for the outputFormat attribute shall be the MIME type text/xml; subtype=gml/3.1.1.  This will indicate that a WFS must generate a GML document of the result set that conforms to the OpenGIS Geography Markup Language Implementation Specification, version 3.1.1 [2], and more specifically, the output must validate againt the GML application schema generated by the DescribeFeatureType operation [sec. 8].

The root element of the response to a GetFeature operation must be the <wfs:FeatureCollection> element which is defined by the following XML-Schema fragment:

   <xsd:element name="FeatureCollection"

                type="wfs:FeatureCollectionType"

                substitutionGroup="gml:_FeatureCollection"/>

   <xsd:complexType name="FeatureCollectionType">

     <xsd:complexContent>

       <xsd:extension base="gml:AbstractFeatureCollectionType">

         <xsd:attribute name="lockId" type="xsd:string" use="optional"/>

         <xsd:attribute name="timeStamp" type="xsd:dateTime" use="optional"/>

         <xsd:attribute name="numberOfFeatures"

                        type="xsd:nonNegativeInteger"

                        use="optional"/>

       </xsd:extension>

     </xsd:complexContent>

   </xsd:complexType>

…

New text: 

The format of the response to a GetFeature request is controlled by the outputFormat attribute.  The default value for the outputFormat attribute shall be the MIME type text/xml; subtype=gml/3.1.1.  This will indicate that a WFS must generate a GML document of the result set that conforms to the OpenGIS Geography Markup Language Implementation Specification, version 3.1.1 [2], and more specifically, the output must validate againt the GML application schema generated by the DescribeFeatureType operation [sec. 8].

If the value of the outputFormat attribute is the MIME type text/xml; subtype=gml/3.2.1, a WFS must generate a GML document of the result set that conforms to the OpenGIS Geography Markup Language Implementation Specification, version 3.2.1 [2b], and more specifically, the output must validate againt the GML application schema generated by the DescribeFeatureType operation [sec. 8].

If the requested output format of a GetFeature operation is text/xml; subtype=gml/3.1.1., the root element of the response must be the <wfs:FeatureCollection> element which is defined by the following XML-Schema fragment:

   <xsd:element name="FeatureCollection"

                type="wfs:FeatureCollectionType"

                substitutionGroup="gml:_FeatureCollection"/>

   <xsd:complexType name="FeatureCollectionType">

     <xsd:complexContent>

       <xsd:extension base="gml:AbstractFeatureCollectionType">

         <xsd:attribute name="lockId" type="xsd:string" use="optional"/>

         <xsd:attribute name="timeStamp" type="xsd:dateTime" use="optional"/>

         <xsd:attribute name="numberOfFeatures"

                        type="xsd:nonNegativeInteger"

                        use="optional"/>

       </xsd:extension>

     </xsd:complexContent>

   </xsd:complexType>

If the requested output format of a GetFeature operation is text/xml; subtype=gml/3.2.1., the root element of the response must be the <wfsc:FeatureCollection> element which is defined by the following XML-Schema fragment (in the targetNamespace “http://www.opengis.net/wfs/1.1”, for which the XML namespace prefix “wfsc” is used):

<xsd:element name="FeatureCollection" type="wfsc:FeatureCollectionType"

                 substitutionGroup="gml32:AbstractFeature"/>


<xsd:complexType name="FeatureCollectionType">



<xsd:complexContent>




<xsd:extension base="gml32:AbstractFeatureType">





<xsd:sequence>






<xsd:element name="featureMember" minOccurs="0"

                                                       maxOccurs="unbounded">







<xsd:complexType>








<xsd:complexContent>









<xsd:extension base="gml32:AbstractFeatureMemberType">










<xsd:sequence minOccurs="0">











<xsd:element ref="gml32:AbstractFeature"/>










</xsd:sequence>









</xsd:extension>








</xsd:complexContent>







</xsd:complexType>






</xsd:element>





</xsd:sequence>





<xsd:attribute name="lockId" type="xsd:string" use="optional"/>





<xsd:attribute name="timeStamp" type="xsd:dateTime" use="optional"/>





<xsd:attribute name="numberOfFeatures" type="xsd:nonNegativeInteger"

                                use="optional"/>




</xsd:extension>



</xsd:complexContent>


</xsd:complexType>

All requirements stated in the following for the <wfs:FeatureCollection> element apply to the <wfsc:FeatureCollection> element, too.

…

2.1.13 Changes to subclause 9.3.1

Old text: 

Any GML document generated by a WFS implementation, in response to a query where the outputFormat is the MIME type text/xml; subtype=gml/3.1.1, must reference an appropriate GML application schema document so that the output can be validated. 

…

New text: 

Any GML document generated by a WFS implementation, in response to a query where the outputFormat is the MIME type text/xml; subtype=gml/3.1.1 or text/xml; subtype=gml/3.2.1, must reference an appropriate GML application schema document so that the output can be validated. 

…

2.1.14 Changes to subclause 10.1

NOTE
In principle, it would have been correct in the following to change “GML3” in the schema to “text/xml; subtype=gml/3.1.1”. However, to avoid changing the schema, this has been clarified in the text only.
Old text: 

…

            <xsd:attribute name="outputFormat"

                           type="xsd:string" use="optional" default="GML3"/>

…

The outputFormat attribute defines the format to use to generate the result set.  The default value is text/xml; subtype=gml/3.1.1 indicating that GML [2] shall be used.  

…

New text: 

…

            <xsd:attribute name="outputFormat"

                           type="xsd:string" use="optional" default="GML3"/>

…

The outputFormat attribute defines the format to use to generate the result set.  The default value is GML3 indicating that GML 3.1.1 [2a] shall be used. In this case GML3 is used as a alias for the MIME type text/xml; subtype=gml/3.1.1.  

…

2.1.15 Changes to subclause 10.3

Old text: 

The format of the response to a GetGmlObject request is controlled by the outputFormat attribute.  The default value for the outputFormat attribute shall be text/xml; subtype=gml/3.1.1.  This will indicate that a WFS must generate a GML document fragment of the result set that conforms to the OpenGIS Geography Markup Language Implementation Specification, version 3.1.1 [2].

…

New text: 

The format of the response to a GetGmlObject request is controlled by the outputFormat attribute.  The default value for the outputFormat attribute shall be text/xml; subtype=gml/3.1.1.  This will indicate that a WFS must generate a GML document fragment of the result set that conforms to the OpenGIS Geography Markup Language Implementation Specification, version 3.1.1 [2a].

If the value of the outputFormat attribute is the MIME type text/xml; subtype=gml/3.2.1, a WFS must generate a GML document fragment of the result set that conforms to the OpenGIS Geography Markup Language Implementation Specification, version 3.2.1 [2b].

…

2.1.16 Changes to subclause 12.2.1

Additional text to be inserted at the end of the subclause: 

To insert features in a different inputFormat than text/xml; subtype=gml/3.1.1 (GML 3.1.1), e.g. for text/xml; subtype=gml/3.2.1 (GML 3.2.1), a generic insert element is specified by the following XML-Schema fragment (in the targetNamespace “http://www.opengis.net/wfs/1.1”, for which the XML namespace prefix “wfsc” is used):

   <xsd:element name="Insert" type="wfsc:InsertElementType"

                substitutionGroup="wfs:Native"/>

   <xsd:complexType name="InsertElementType">

     <xsd:complexContent>

       <xsd:extension base="wfs:NativeType">

          <xsd:sequence minOccurs="0" maxOccurs="unbounded">

            <xs:any namespace="##other"/>

          </xsd:sequence>

          <xsd:attribute name="idgen" type="wfs:IdentifierGenerationOptionType"

                         use="optional" default="GenerateNew"/>

          <xsd:attribute name="handle" type="xsd:string" use="optional"/>

          <xsd:attribute name="inputFormat" type="xsd:string"

                         use="optional" default="text/xml; subtype=gml/3.2.1"/>

          <xsd:attribute name="srsName" type="xsd:anyURI" use="optional"/>

       </xsd:extension>

     </xsd:complexContent>

   </xsd:complexType>

For every inputFormat other than text/xml; subtype=gml/3.1.1, the allowed elements must be specified. For the well-known input formats this is specified in Table 2c in 12.2.4.
2.1.17 Changes to subclause 12.2.4

Old text: 

The <Insert> element is used to create new feature instances.  By default, the initial state of a feature to be created is expressed using GML3 and must validate relative to a GML3 application schema generated by the DescribeFeatureType operation [sec. 8]. 

…

	text/xml; subtype=gml/3.1.1
	This value indicates that the input feauture instance is a GML3 feature that validates against a GML3 application schema.  This is the default value for the inputFormat attribute if it is not specified on the <Insert> or <Update> element.


…
New text: 

The <wfs:Insert> and <wfsc:Insert> elements are used to create new feature instances.

For <wfs:Insert> the initial state of a feature to be created is expressed using GML 3.1.1 and must validate relative to a GML 3.1.1 application schema generated by the DescribeFeatureType operation [sec. 8].  

…

	text/xml; subtype=gml/3.1.1
	This value indicates that the input feature instance is a GML 3.1.1 feature that validates against a GML 3.1.1 application schema. This is the default value for the inputFormat attribute if it is not specified on the <Insert> or <Update> element.

	text/xml; subtype=gml/3.2.1
	This value indicates that the input feature instance is a GML 3.2.1 feature that validates against a GML 3.2.1 application schema. The element representing the feature must be substitutable for gml32:AbstractFeature.  


…

2.1.18 Changes to subclause 13.3.5

Old text: 

…

For example, a WFS server that supports only features with simple geometries might return a list containing gml:AbstractFeatureType, gml:PointType, gml:LineStringType, and gml:PolygonType.
New text: 

…

For example, a WFS server that supports only features with simple geometries in either GML 3.1.1 or GML 3.2.1 might return a list containing gml:_Feature, gml:Point, gml:LineString, gml:Polygon, gml32:AbstractFeature, gml32:Point, gml32:LineString, and gml32:Polygon, where "gml" is the XML namespace prefix for GML 3.1.1 and "gml32" is the XML namespace prefix for GML 3.2.1.

2.1.19 Changes to subclause 14.7.2.1

Old text: 

…

	OUTPUTFORMAT
	O
	text/xml; subtype=gml/3.1.1
	The output format to use to describe feature types.  text/xml; subtype=gml/3.1.1 must be supported.  Other output formats, such as DTD are possible.


…

New text: 

…

	OUTPUTFORMAT
	O
	text/xml; subtype=gml/3.2.1
	The output format to use to describe feature types.  text/xml; subtype=gml/3.1.1 or text/xml; subtype=gml/3.2.1 must be supported.  Other output formats, such as DTD are possible.


…

2.1.20 Changes to subclause 14.7.3.1

Old text: 

…

	OUTPUTFORMAT
	O
	text/xml; subtype=gml/3.1.1
	The output format to use for the response.  text/xml; subtype=gml/3.1.1 must be supported.  Other output formats are possible as well as long as their MIME type is advertised in the capabilities document.


…

New text: 

…

	OUTPUTFORMAT
	O
	text/xml; subtype=gml/3.2.1
	The output format to use for the response.  text/xml; subtype=gml/3.1.1 or text/xml; subtype=gml/3.2.1 must be supported.  Other output formats are possible as well as long as their MIME type is advertised in the capabilities document.


…
3 Deficiency Corrections

3.1 Incorrect XML namespaces

Some XML namespaces were incorrectly specified. The corrections are included in the changes specified in 2.2.3.

3.2 Use of XML Schema types vs. elements

Objects are represented in GML by XML elements not XML Schema types. The corrections are included in the changes specified in 2.2.15.

3.3 Underscore in type names

Underscores are commonly used in type names (also in the specification examples) and were intended to be supported by wfs:TypeNameListType. However, the current pattern specified in subclause 9.2 does not support underscores. It shall be replaced by a new pattern.

Old text: 

…

   <xsd:simpleType name="TypeNameListType">

      <xsd:restriction base="wfs:Base_TypeNameListType">

         <xsd:pattern value="((\w:)?\w(=\w)?){1,}"/>

      </xsd:restriction>

   </xsd:simpleType>

…

New text: 

…

   <xsd:simpleType name="TypeNameListType">

      <xsd:restriction base="wfs:Base_TypeNameListType">

         <xsd:pattern value="(\c(=\c)?){1,}
"/>

      </xsd:restriction>

   </xsd:simpleType>

…
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