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11 XML implementation and versioning
11.1 Summary of OGC specification version policy 
The guidelines for versions of OGC documents are provided in the OGC TC Policies and Procedures (OGC 05-020r10) clause 8.5.2. A three-level version pattern is used, where major, minor, and bugfix versions are specified using integers, separated by periods. 

NOTE major.minor is not a decimal number. Version 0.9 is not "almost 1.0" and may be succeeded by version 0.10, 0.11, 0.12 etc on the road to version 1.0. 

There are clear guidelines concerning compatibility of revisions. A compatible revision does not change the meaning of existing implementations, including documents. 

A major revision need not be backward compatible with previous major versions. 

A minor revision is backward compatible with previous versions with the same major version designation. The initial version of a major revision has minor version=0 and bugfix version=0. 
A bugfix revision is used to correct errors in previous versions with the same major.minor version designation. The initial version of a minor revision has bugfix version=0. 
11.2 Compatibility in XML implementations

In the context of XML implementation, "compatibility" is assessed at the XML instance document level. A new version shall be deemed to be "backward compatible" if all instance documents that were valid according to a previous version are valid according to the new version. 

Applying this criterion to the versioning policy leads to the following practice for designing XML implementations: 

A major revision of an XML implementation may use XML components from previous versions. 
NOTE any incompatible change to the definition of an existing component requires a major revision. 

A minor revision of an XML implementation shall incorporate all XML components from previous versions with the same major version. A minor revision may add new XML components. New components shall be optional. There shall not be any changes to components defined in previous versions. 
NOTE
GML 3.2 uses a different namespace than GML 3.1 for all components. Using the test described in this sub-clause GML 3.2 is not backward compatible with GML 3.1. Thus, notwithstanding the version number, GML 3.2 is a major revision compared to GML 3.1. The error in designation pre-dates the clarification of OGC Standards Best Practice described in this document. 
A bugfix revision of an XML implementation shall not add new XML components
11.3 XML namespaces

11.3.1 Standard or package name
An OGC standard may describe components or services in one or more packages, corresponding to XML implementation in one or more namespaces. Each package intended to be implemented separately shall be labelled with a short token, usually of 2-9 letters (clause 5).  The XML namespace shall incorporate the label of the package in which the implemented components are defined. 

11.3.2 Version designator
The XML namespace can assist traceability from an XML implementation to its specification document. New components can be defined in major and minor revisions of a specification document. Hence, the XML namespace used in an implementation shall incorporate the major and minor version designation of the document which contains the specification of the components implemented. 
A bugfix revision corrects but does not change the meaning of, or add any new functionality to, a specification or implementation. The bugfix version designator need not appear in the XML namespace. 

11.3.3 Pattern for namespace

The pattern for an XML namespace used for XML implementation of an OGC standard is 

http://www.opengis.net/$PACKAGE_LABEL/$MAJOR.$MINOR

The $PACKAGE_LABEL element shall be the short label of the standard or package (11.3.1). 

The $MAJOR.$MINOR element shall contain the major and minor version of the standard document which contains the definitions of the components implemented (11.3.2). 

11.3.4 Namespace example (informative)
Observations and Measurements (O&M) v1.0 describes components in two packages: Observations has the label OM, and Observation Extensions is labelled OMX (per OGC documents 07-022r1 and 08-022r1). These packages are implemented in XML as GML Application Schemas using GML 3.1.1 in namespaces that follow the pattern described in 11.3.4, viz. http://www.opengis.net/om/1.0 and http://www.opengis.net/omx/1.0. 
A minor revision of O&M v1.1 might add components to the Observation Extensions package. The GML 3.1.1 XML implementation would now use three namespaces corresponding to the document versions that contain the definitions of the components implemented: http://www.opengis.net/om/1.0, http://www.opengis.net/omx/1.0 and http://www.opengis.net/omx/1.1. 
A further minor revision O&M v1.2 might add components to the Observations package only, so the complete XML implementation would now use four namespaces: http://www.opengis.net/om/1.0, http://www.opengis.net/omx/1.0, http://www.opengis.net/omx/1.1 and http://www.opengis.net/om/1.2. Each namespace contains only components newly defined in the corresponding minor revision of the specification.  Thus, if a revision does not define new components in a package, there will be an apparent gap in the versioning sequence of the XML namespace. 
11.4 Bugfix version number

Bugfixes shall not be reflected in the XML namespace. In XML implementations described using W3C XML Schema, the bugfix number shall be recorded in the xsd:schema/@version attribute. 

NOTE 
The XML namespace combined with the value of schema/@version uniquely identify the XML schema

EXAMPLE
If there were a 3rd bugfix revision of the XML implementation of the schema with the namespace http://www.opengis.net/om/1.2 the <schema> element should contain the following:

<xsd:schema targetNamespace="http://www.opengis.net/om/1.2" … version="3"> …
11.5 OGC Schema repository (informative)
The OGC schema repository provides a canonical location for each XML implementation of OGC standards. The location may be used in a schemaLocation attribute in XML instance documents containing elements and attributes declared in OGC XML schemas, and in XML schema documents that import an OGC XML schema. This supports online validation and allows applications to verify which implementation they are using. XML implementations for validation purposes shall be provided in perpetuity. 
The XML Namespace provides the primary key for a specific implementation. The W3C recommendation that defines XML Schema describes several alternative strategies for resolving namespaces when validating documents. An analysis of these strategies has shown that for all processors to get the same outcome, the schema location must also be treated as canonical (OGC document 05-063r5). Hence, in order to robustly support long-term use of OGC XML standards, the repository must provide a persistent location for every implementation with a different namespace, i.e. every major and minor version. 
In order to support transparency the repository must also provide access to every bugfix version. However, since bugfix revisions use the same namespace within a minor version, in order to discourage the use of superseded versions, bugfix versions prior to the most recent one should not be available for online validation. These requirements are met by having all bugfix versions available as compressed archives, with the most recent also available for online validation at the canonical location for its namespace. 

The structure of the OGC schema repository should reflect the considerations used in designing XML namespaces: i.e. package label, major.minor version. There shall be a directory for each package, within which there shall be a directory for each major.minor version. Compressed archives of bugfix releases shall sit alongside the version directories. 
The structure of the repository can be described by example. Following these rules, the GML schemas issued by OGC prior to 2008-09-11 would be re-organized into the following structure: 

http://schemas.opengis.net/gml

- 1.0 // unchanging 1.00 versions

- 2.0 // unchanging 2.0.0 versions
- 2.1 // contains 2.1.2 bugfix of the 2.1 schema 

- 2.1.1.zip

- 2.1.2.zip

- 3.0 // contains 3.0.1 bugfix of the 3.0 schema 
- 3.0.0.zip

- 3.0.1.zip

- 3.1 // contains 3.1.1 bugfix of the 3.1 schema 
- 3.1.0.zip

- 3.1.1.zip

- 3.2 // contains 3.2.1 bugfix of the 3.2 schema 

- 3.2.1.zip

NOTE
In practice, since the repository existing prior to 2008-09-11 contains earlier bugfix versions unzipped, and it is known that some implementations make reference to these locations, it is necessary the the current directories remain available. This could  be through grandfathering, or maybe better by configuring the http server to do the appropriate redirection. 
In the case of GML the "all-components" schema document (clause 14) is called gml.xsd. Thus, the all-components schema document for the current bugfix implementation of the namespace http://www.opengis.net/gml/3.2 should be located at http://schemas.opengis.net/gml/3.2/gml.xsd. 

The scenario for the XML implementation of Observations and Measurements described in the namespace example (11.3.5) leads to the following structure:

http://schemas.opengis.net/om

- 1.0

- 1.0.0.zip

- 1.2

- 1.2.0.zip

...

http://schemas.opengis.net/omx

- 1.0

- 1.0.0.zip

- 1.1

- 1.1.0.zip

In the case of O&M the "all-components" schema document (clause 14) is called om.xsd. Thus, the all-components schema document for the current bugfix implementation of the namespace http://www.opengis.net/om/1.2 should be located at http://schemas.opengis.net/om/1.2/om.xsd
12 SchemaLocation values

Schema locations appear within XML implementations in three places:

(i) the @xs:schemaLocation attribute on <xs:include> elements within XML schema documents 

· this indicates the location of a document containing definitions of  schema components whose xs:schema/@targetNamespace value is the same as the including document. I.e. this controls inclusion of components in the same namespace, implicitly under the same governance arrangements. 

(ii) the @xs:schemaLocation attribute on <xs:import> elements within XML schema documents

· this indicates the location of a document containing definitions of  schema components whose xs:schema/@targetNamespace value differs from the including document. I.e. this controls import of components from another namespace, generally under separate governance arrangements. 

(iii) the @xsi:schemaLocation attribute on elements within XML instance documents

· this indicate the location of a document containing definitions of  components for the associated namespace.
Maximum portability of XML documents (both schemas and instances) is enabled by applying the following pattern to schemaLocation values:
Case (i) – inclusion of components in the same namespace – relative path to local address (allows a schema factored into multiple documents to be packaged easily) 

EXAMPLE – Within the Sampling features schema, samplingBase.xsd includes surveyProcedure.xsd using a relative path to a location in the same directory

<include schemaLocation="./surveyProcedure.xsd"/>
Case (ii) – import of components from an independently governed namespace – absolute path to canonical location of all-components schema document (see clause 14)

EXAMPLE – Within the Sampling features schema, samplingBase.xsd imports the Observations schema by reference to the canonical location of the all-components document om.xsd 


<import


namespace="http://www.opengis.net/om/1.0"


schemaLocation="http://schemas.opengis.net/om/1.0/om.xsd"/>
Case (iii) – pointer to source of definitions - absolute path to canonical location of all-components schema document

EXAMPLE – Within an instance document describing a specimen, the namespace is bound to the all-components document for Sampling Features sampling.xsd 

<sa:Specimen gml:id="pr1_s2" 

xmlns:sa="http://www.opengis.net/sampling/1.0" 

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

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

xmlns:gml="http://www.opengis.net/gml"
                xsi:schemaLocation="http://www.opengis.net/sampling/1.0 
                http://schemas.opengis.net/sampling/1.0/sampling.xsd">
 … 
</sa:Specimen>
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