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ODM Version 1.2.1

Version 1.2.1 of the CDISC Operational Data Model  (ODM) is both semantically and syntactically identical to Version 1.2.0 – only the schema construction has changed.  The distribution kit for Version 1.2.1 includes 2 new XML schema files: ODM1-2-1.xsd  and ODM1-2-0-foundation.xsd.  These 2 files can be found on in the web at www.cdisc.org/schema/odm/v1.2.1.  Use of these two schema files in place of the schema distributed with ODM Version 1.2.0 provides additional capabilities for organizations who wish to use the ODM Vendor Extension mechanism

This document describes a new method that allows an organization that wants to define an extension to the base ODM to more readily specify the usage of extended elements and attributes within an extension schema. It describes the mechanisms and interactions involved in extending the ODM schema to enable conforming documents to convey information not expressible under the standard ODM 1.2.1 schema. 

ODM 1.2.0 supports extensions to the base model through the use of the xs:any element and xs:anyAttribute attribute included within each element of the schema.   For example, the top level ODM element is defined as follows.

<xs:element name="ODM">

    <xs:complexType>

      <xs:sequence>

        <xs:element ref="Study" minOccurs="0" maxOccurs="unbounded"/>

        <xs:element ref="AdminData" minOccurs="0" maxOccurs="unbounded"/>

        <xs:element ref="ReferenceData" minOccurs="0" maxOccurs="unbounded"/>

        <xs:element ref="ClinicalData" minOccurs="0" maxOccurs="unbounded"/>

        <xs:element ref="Association" minOccurs="0" maxOccurs="unbounded"/>

        <xs:element ref="ds:Signature" minOccurs="0" maxOccurs="unbounded"/>

        <xs:any namespace="##other" minOccurs="0" maxOccurs="unbounded" />

      </xs:sequence>

      <xs:attribute name="Description" type="text"/>

      <xs:attribute name="FileType" type="FileType" use="required"/>

      <xs:attribute name="Granularity" type="Granularity"/>

      <xs:attribute name="Archival" type="YesOnly"/>

      <xs:attribute name="FileOID" type="oid" use="required"/>

      <xs:attribute name="CreationDateTime" type="datetime" use="required"/>

      <xs:attribute name="PriorFileOID" type="oidref"/>

      <xs:attribute name="AsOfDateTime" type="datetime"/>

      <xs:attribute name="ODMVersion" type="text"/>

      <xs:attribute name="Originator" type="text"/>

      <xs:attribute name="SourceSystem" type="text"/>

      <xs:attribute name="SourceSystemVersion" type="text"/>

      <xs:attribute name="Id" type="xs:ID"/>

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

    </xs:complexType>

    <xs:unique name="UC-O-1">

      <xs:selector xpath="Study"/>

      <xs:field xpath="@OID"/>

    </xs:unique>

  </xs:element>

The xs:any and xs:anyAttribute make it possible to  extend the ODM by adding elements or attributes, as needed , to any element in the model.  Because the ODM Vendor Extension specification requires that all extensions to be defined within an extension specific namespace, this extension can be used by multiple extendors without risk of collision.  Unfortunately, this mechanism makes it impossible to define an extension schema that will enforce specific placement of extended elements or attributes. As a consequence, validation of xml against a schema where extensions were defined using xs:any and xs:anyAttribute can not detect misplaced elements and attributes. As a result applications that read XML documents have to do additional work to validate the incoming XML documents, because validation against the schema does not detect incorrectly structured XML.


The ODM team has developed an alternate ODM 1.2 schema definition that uses the  XML Schema redefine mechanism to extend the ODM Schema.   To be able to use this mechanism, the ODM schema is expressed using two files:

· a foundation XML Schema file, which defines the elements, attributes and structure of the base ODM schema (ODM1-2-1-foundation.xsd)

· an application XML Schema file imports the foundation XML Schema and other schema definitions needed by ODM.  (ODM1-2-1.xsd.)

The ODM application schema (ODM1-2-1.xsd) can be used by applications to check conformity of XML documents to the ODM standard.  

To create a Vendor extension three files need to be provided 

1. A namespace XML schema that defines the extension namespace and any new elements and attributes.

2. An extension XML Schema file defines the location of the extensions within the ODM. 

3. An application extension XML Schema file that will import the extension XML Schema file and, in turn, any files imported in the ODM root schema.

In addition, XML files that are intended to conform to an ODM Vendor Extension may include an optional schemaLocation attribute as a hint to the location of the application extension schema file. To check the conformity of an XML document for an ODM Vendor, an application will validate against this schema.

Note: throughout the rest of this document there are many technical references to XML-Schema concepts and implementation particulars, which will be used without explanatory introduction. For explanations of XML Schema concepts and specifications, please consult the W3C documentation on XML Schema, or one of the many tutorials available on the web.

The changes to the ODM schema required by the new mechanism were:

· Organization of loose attributes into attribute groups

· Addition of an extension attribute group to all element definitions

· Creation of complexTypes from all existing element definitions

· Addition of an extension element group to all envelope element constructs

The addition of complexTypes makes the existing ODM constructs more available to applications.  The addition of extension element and extension attribute groups provide a more constrained  “do-it-here” environment for adding content to the existing model. Both changes enable the XML Schema redefine element  to be used as a mechanism for defining the extension schema.  The result is that  XML content can be validated via simple XML-Schema supported mechanisms and tools.

Implementation

Developing an extension using the new extension mechanism is a three part process:

1. Defining an XML namespace (the content of the extensions)

2. Defining the ODM schema extension constructs (the position of the extensions)

3. Defining an application schema that consolidates the underlying components into a cohesive working space

The example in this document uses three files to illustrate the approach and to encapsulate the details of each step: 


Foo-ns.xsd

Namespace definition (content of the extensions)


Foo-extension.xsd
ODM extension constructs (position of the extensions)


Foo.xsd

Application schema 

The application schema includes the extension schema which in turn includes the namespace definition schema.  This hierarchy is especially important for handling multiple extensions within an application and for ensuring the proper namespace residency restrictions required by validating XML parser mechanisms.

In the example, we wish to define an ODM extension “foo”. The string “foo” will also serve as the namespace prefix in our markup. 

1. Namespace Definition Schema

The namespace definition schema defines the namespace URI for the extension as well as the elements and attributes that will be used to extend the ODM schema.

The ODM specification indicates that vendor extensions to the model must be carried out in their own namespace in order to prevent conflicts with ODM and other extensions.  In the namespace definition schema a namespace URI is declared by defining a targetNamespace as a unique URI.  The extension schema file as a whole defines the elements and attributes of the namespace For example, http://www.yourFOO.com/foo/schema.

The URI does not need to actually exist, but it must be used consistently.

Note that in the namespace definition schema, the targetNamespace and the namespace (xmlns) must NOT be the same location.

The base XMLSchema location is used for xmlns. An additional reference to xmlns:foo is also included as a prefix reminder. This reference is optional unless content is being defined that is dependent on types contained within this namespace file. 

The namespace framework is shown below:

<?xml version="1.0" encoding="ISO-8859-1"?>

<xs:schema targetNamespace="http://www.yourFOO.com/foo/schema" 

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

           xmlns:xs="http://www.w3.org/2001/XMLSchema" 

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

           xmlns:odm="http://www.cdisc.org/ns/odm/v1.2" 

           xmlns:foo="http://www.yourFOO.com/foo/schema" 

elementFormDefault="qualified" attributeFormDefault="unqualified">

.

.
define here any

.

simpleTypes

.

comlextTypes

.

attributes

.

elements 

.
used by the extension application

.

</xs:schema> 

The namespace definition schema should include any simpleType, complexType, attribute, and element definitions required by the extension that are not defined in the model being extended. The namespace file may contain dependencies upon ODM types but should be (as much as possible) free of any dependency upon ODM AttributeExtensions or ElementExtenions .

2. Extension Definition Schema

The extension definition schema specifies the location of the changed content within the ODM schema.  

This schema makes use of the XML Schema redefine element.  The redefine element was developed to support evolution and versioning. All content modification structures within the extension definition schema should be contained within a single XML-Schema redefine element group.

The extension definition schema contains the updated AttributeExtension and ElementExtension constructs defining the positioning of the extensions to the ODM schema structure. The creation and addition of AttributeExtension and ElementExtension groups to the ODM allows specifying the location of  extended attributes and elements.  The naming convention followed in defining these consists of adding either AttributeExtension or ElementExtension to the base ODM name.  For example, there is an ItemDataAttributeExtension Attribute Group and an ItemDataElementExtension Element group that can be used to add ItemData attributes and sub elements respectively.

To add new attributes to an existing element, redefine the appropriate AttributeExtension attributeGroup. Note that an AttributeExtension should contain a reference to itself in order to allow extensions to build upon one another. 

To add new elements to an existing element, redefine the appropriate ElementExtension group. An ElementExtension should always contain a reference to itself. 

Extension attributes and elements must appear after the standard ODM attributes or elements.

<?xml version="1.0" encoding="ISO-8859-1"?>

<xs:schema targetNamespace="http://www.cdisc.org/ns/odm/v1.2" 

           xmlns="http://www.cdisc.org/ns/odm/v1.2"

           xmlns:xs="http://www.w3.org/2001/XMLSchema"

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

           xmlns:foo="http://www.yourFOO.com/foo/schema" 

elementFormDefault="qualified" attributeFormDefault="unqualified">

<xs:import namespace="http://www.yourFOO.com/foo/schema"

        schemaLocation="foo-ns.xsd"/>

<xs:redefine schemaLocation="ODM1-2-1.xsd">

.

.
re-define here any

.

attributeGroup

.

group 

.
defined by the ODM schema

.

</xs:redefine>

</xs:schema> 

The extension file must define the targetNamespace and xmlns as the ODM namespace URI. The extension file also should contain only a single import statement which refers to the application namespace schema file previously described.

3. Application Definition Schema

The application definition schema becomes the actual extension schema referenced in application XML files. This schema defines the sequencing of definitions from the set of schemas used to build up the application.

The application definition schema consists of an import section and an include section. 

The import section lists the schema files referenced by the core ODM definition and is used for namespace resolution.

The include section lists the extension(s) recognized by the application processor. An include simply “copies” the referenced file content into the working space, and provides the application with the support foundation created in the import section. 

<?xml version="1.0" encoding="ISO-8859-1"?>

<xs:schema targetNamespace="http://www.cdisc.org/ns/odm/v1.2" 

           xmlns="http://www.cdisc.org/ns/odm/v1.2"

           xmlns:xs="http://www.w3.org/2001/XMLSchema"

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

           xmlns:foo="http://www.yourFOO.com/foo/schema" 

elementFormDefault="qualified" attributeFormDefault="unqualified">

    <!--

          import ODM foundation schemas

      -->

 <xs:import namespace="http://www.w3.org/XML/1998/namespace" 

            schemaLocation="xml.xsd"/>

    <xs:import namespace="http://www.w3.org/1999/xlink" 

               schemaLocation="xlink.xsd"/>

    <xs:import namespace="http://www.w3.org/2000/09/xmldsig#" 

               schemaLocation="xmldsig-core-schema.xsd"/>

    <xs:import namespace="http://www.cdisc.org/ns/odm/v1.2" 

               schemaLocation="ODM1-2-1.xsd"/>

    <!--

          include here any extensions

      -->

    <xs:include schemaLocation="foo-extension.xsd"/>

</xs:schema> .
4. Reference in XML files

Specification of the schema location for the extended  content within the XML file

<?xml version="1.0" encoding="ISO-8859-1"?>

<ODM xmlns="http://www.cdisc.org/ns/odm/v1.2"
     xmlns:ds="http://www.w3.org/2000/09/xmldsig#"

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

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

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

     xmlns:foo="http://www.yourFOO.com/foo/schema" 

     xsi:schemaLocation="http://www.yourFOO.com/foo/schema Foo.xsd"

  .

  .

  .

The optional schemaLocation attribute points to the application definition schema This reference provides all the schema definition content to the parser and its validating mechanisms. The reference may be either a local file reference (as shown) or a URL to a posted location. The schemaLocation is a hint to an application of where to find the schema, though the application may choose to use its own internal copy of a schema for any given namespace.
Further Extension

If it becomes necessary to combine multiple extensions in a single application, only the application definition schema  should be required to be modified -- to add an include for the new extension reference. This will be the case if all the construction guidelines have been followed and no dependency has been added by the new extension that is not defined in the inclusion file. 

When writing extensions, care should be taken with the requirements of included/referenced external schema content. 

Tools Caveat

These examples referenced in this document were developed and tested with a commercial product called XMLSpy by Altova (see http://www.altova.com) which is generally considered a least common denominator among XML-Schema supporting tools. Your mileage may vary. It has been the observance that while many schema tools work fine used in a stand-alone mode, the inclusion/import of multiple files seems to be a triggering mechanism for unusual and idiosyncratic misbehavior.

