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Recommendations on XML Schema 1.1 Practices with ICAO and WMO XML models
Discussion
XML Schema is a formal, machine-readable description of XML document contents and structure above and beyond the basic syntactical constraints imposed by XML itself.  XML Schema is one of several technologies for validating XML documents; other options include RELAX NG and DTD. XML Schema is currently the most popular and broadly used technology for doing so.
XML Schema allows for the automated or manual validation of candidate XML documents.  If an XML document has the expected structure and content it passes validation, otherwise it fails validation.  Validation tasks can include:

· Presence or absence of an XML element or attribute

· Data type (boolean, string, floating point number, etc.)
· Number and type of elements and/or attributes

XML Schema 1.0 was released as a W3C recommendation in 2001, and has seen broad usage since then.  While not included in XML Schema 1.0, other related technologies such as Schematron may be used to validate the conditional presence or absence of content (e.g., if element A is present, attribute B cannot be present).  Hereafter conditional validation expressions are referred to as rules.

XML Schema 1.1

XML Schema 1.1 was released as a W3C recommendation in April 2012 with a number of new capabilities.  Relevant capabilities include:
· Ability to express rules directly in the XML Schema

· Ability to specify a relaxed content model. This allows open content (described below) as well as a relaxing of restrictions on the use of content that may appear in multiple places 

Extensibility and Open Content Models
There is a fundamental tension between content validity (is the content structured as expected) and the ability to carry extended content.  Extensibility is necessary for addressing regional, organizational, and other specific needs not anticipated at the time of schema development.

Multiple techniques can be used to address extensibility:

· Explicit extension blocks (xs:any) – order dependency remains, difficult schema development to ensure no duplicate extension blocks exist

· Type substitution –a new schema is developed that correctly extends the types.  Can be difficult and requires that types be exposed 

· Open content

XML Schema 1.0 follows a closed content model.  Anything not explicitly described by the schema is not allowed.  The two approaches can be summarized as “unexpected content fails validation” (closed content model) or “unexpected content is allowed” (open content model).
Open and closed content have strong implications on backwards and forwards compatibility of software and systems.  In cases where a new version of XML was distributed and additional content was added, an open content model would allow older systems to continue operating unchanged.  These older systems can ignore unrecognized information until transitioned to the newer version of content.

Open content models restrict the ability of validation tools to detect errors in some cases, such as when a duplicate element is provided.  In this case the open content model allows any extra content, including erroneously provided duplicate elements.

Rules
XML Schema added the ability to represent rules directly in the schema, known as XML Schema 1.1 assertions.  In XML Schema 1.0 this is supported through the use of Schematron, which can be separate or embedded in the schemas in a more verbose manner.  Schematron rules are validated in a separate stage of the validation pipeline by a different piece of software.  

XML Schema 1.1 assertions and Schematron rules are very similar in terms of expressive power. 

References

· XML Schema 1.0 - Structure http://www.w3.org/TR/xmlschema-1/ 
· XML Schema 1.0 – Datatypes http://www.w3.org/TR/xmlschema-2/ 

· XML Schema 1.1 – Structure http://www.w3.org/TR/xmlschema11-1/ 

· XML Schema 1.0 – Datatypes http://www.w3.org/TR/xmlschema11-2/ 

· Creating Extensible Content Models - http://www.xfront.com/ExtensibleContentModels.html 

XML Schema 1.1 Practices

· Software and tooling support for XML Schema 1.1 is not yet common

· XML Schema 1.1 versions of the schemas shall be published alongside XML Schema 1.0 versions
· The preferred extensibility approach and full implications of an open content model are not yet known

· XML Schema 1.1 version shall include the open content model for evaluation

· XML Schema  1.1 version shall include rules represented as XML Schema 1.1 assertions rather than Schematron
Recommended Text 

The Team discussed practices relating to XML Schema 1.1 and has concluded that a XML Schema 1.1 release with embedded assertions/rules and with the open content model is a useful evaluation technique.  The Team will revisit XML Schema 1.1 once sufficient experience with the new version of the schemas, the open content model, and related issues is available.
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