Platform Specific Mapping Document

UML to XML Schema (XML Import Mapping)
The following points describe how to map Data Registry UML model elements into XML Schema. UML model elements were imported into the registry via the XMI Builder tool.
It should be noted that the transformation currently performed by the XMI Builder tool to convert XML Schema into XMI for import into the registry is not completely reversible (see Outstanding Issues section) as this was not the priority in developing the tool.  However, the tool could be expanded to become fully reversible without loss.

Package

A UML Package maps to a schema element.  If the name of the package looks similar to a web address, then this is related to the schema’s targetNamespace value.  If the name doesn’t look like this then the schema probably never had a targetNamespace.
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Class 
In general, classes map to complex type definitions.
If the original XML Schema was created using the e-Government Schema Guidelines for XML available as part of the e-GIF initiative then in general, the names of complex data types should end with the text string ‘Structure’.

[image: image3.png](GetRequest






[image: image4]
Where the UML class has documentation that includes the following kind of statement, then this class can be represented by an anonymous complex type within an enclosing element, where the element’s name is the name of the class.

“This class is the type for an attribute / reference called 'StreetCrossReferences'. Note: This class was generated due to an XML Schema element having an anonymous complex type.”

The above documentation comes from the class ‘StreetCrossReferences’.
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For class StreetCrossReferences, this would result in the XML Schema:
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(This is linked to Association – see later)
Attribute
Where the UML attribute has a kind tag with value of ‘attribute’, this can be represented by the use of xsd:attribute.
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Where the UML attribute has a kind tag with value of ‘element’, this can be represented by the use of xsd:element.
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Attribute (with name ‘value’ - may be different)
Some UML attributes have the following kind of statement in their documentation:
“This attribute holds the actual value of the related service 'CalendarDay'. Note: this attribute was added due to an XML Schema complex type having an extension or restriction with a simple base type, i.e. String.”
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For CalendarDay class (and having to take into consideration several of the other sections of this guide), the resulting XML Schema would look like:


[image: image10]
The base type for the extension (circled in red above) is defined by the type of the ‘value’ attribute in class ‘CalendarDay’.
Note: In the above example, the XML Schema maxOccurs ‘unbounded’ value represents *.

Association
Where the UML association has a named association end, and that end has a kind tag with the value of ‘element’, this can be represented by the use of xsd:element, and within the element an xsd:complexType element.
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Using the multiplicity value of the AssociationEnd, you can derive the minOccurs and maxOccurs attribute values for the xsd:element.
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This would result in the XML Schema:

[image: image13]
(This is linked to Class with Anonymous Complex Type – see previous)
If the AssociationEnd also has a tag affiliation, this value represents the value for the attribute substitutionGroup.
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Generalization

This is represented by the use of xsd:extension element.
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Enumeration

A UML Enumeration maps to a simple type.  The name of the enumeration becomes the name of the simple type. 

For UML Enumeration Literals, they map to xsd:enumeration elements.  The name of the enumeration literal becomes the value for the xsd:enumeration element.  An example is shown below:
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As with Classes, enumerations can be generated from an anonymous type.  In these cases the enumeration should have documentation with the following kind of text:
“This enumeration is the type for an attribute called ‘dataDeliveryMode’.  Note: this enumeration was generated due to an XML Schema element having an anonymous type.”
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For class Request, where it has an attribute dataDeliveryMode that is based on an enumeration (that was originally an anonymous type), the resulting XML Schema would look something like:
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Choice
Where there is an ‘xor’ constraint on the diagram, this represents the presence of an xsd:choice. The elements at either end of the constraint represent the different choices. One end of the xor constraint can itself be another xor constraint (to show there are three or more choices in an xsd:choice). The constraints are UML constructs used to represent xsd:choice and will not appear in the XML Schema.
Where an association at the end of an xor constraint has a kind tag value of ‘element’ then the association itself represents an element in the Schema (and not a UML construct used to help represent xsd:choice). Where an association has no kind tag value, it is a UML construct used to represent xsd:choice and will not appear in the XML Schema (although the multiplicity value may have an affect on the schema element, e.g. the association between Choice1_1 and Choice2_1).
Where there were anonymous entities within the original XML Schema for choices, extra UML classes had to be created. From an object-oriented viewpoint the various groupings within the XSD must all represent some kind of entity or variant, and names for each entity could have communicated important knowledge about the underlying subject matter. However, the xsd has no names and the diagram below shows the result of this in UML (e.g. classes Choice1_1, Choice1​_2, Choice 2_1). These classes are UML constructs used to represent xsd:choice and will not appear in the XML Schema.
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Where a choice class, i.e. Choice1_2 contains more than one attribute or reference, it can be assumed that these elements are surrounded by an xsd:sequence. 
The resulting XML Schema, including choice and sequence should look something like:


Note: lines in black bold (2 lines) are lines that existed in the original schema, but currently cannot be reversed from the current registry UML model.
There may also be the case where in the original XML there was only one choice within the xsd:choice. This is represented by the value ‘choice’ on the enclosingKind tag of an association. 
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For the above example, the resulting XML Schema should look something like:


Restriction
A dependency with a ‘Restriction’ stereotype indicates that the client class, in this case ‘SimplePurchaseOrderType’ restricts the supplier class ‘PurchaseOrerType’.
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The class ‘SimplePurchaseOrderType’ as shown before maps to a complexType, which itself contains complexContent.  Within the complexContent is defined the restriction.  The base value for the restriction is the name of the supplier class, i.e. ‘PurchaseOrerType’.  The sequences and choice elements within the restriction should match those of the supplier class, except where those elements are not required and have been omitted as part of the restriction.

The following shows how the XML Schema should look:

Data Type

A UML Data Type maps to an xsd:simpleType.  The name of the UML Data Type matches the name of the xsd:simpleType.  
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The simpleType will usually contain an xsd:restriction element.  This defines in its base attribute the XML Schema type of the xsd:simpleType.  In the UML model the base value can be found in the baseType tag.
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The xsd:restriction element itself can contain some other elements:

· xsd:minInclusive

· xsd:maxInclusive

· xsd:minLength

· xsd:maxLength

· xsd:totalDigits

· xsd:fractionDigits

· xsd:pattern

· etc…

The content for the value attribute is taken from the tag’s value.
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Documentation

For a UML model element, if it has documentation associated with it, this would map to an xsd:annotation element that contains an xsd:documentation element.
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Document Root
The DocumentRoot class is a special case.  This was created during the import process, transforming an XML Schema into a UML model.  A single instance of this class can be found in each package and is used to represent the root object of an XML resource (that is, a conforming XML document).  Nominally, the DocumentRoot class will contain one feature for every global attribute or element declaration in the XML Schema.  This may not be the case however due to the way the model was imported.

The default import style (which should be applicable to most XML Schema type models) is that the DocumentRoot class should contain attributes or references that correspond to global element declarations from the original XML Schema.
Outstanding Issues

The following points describe issues that are still outstanding to allow reversal of UML that was generated from XML Schema back into XML Schema:

· The XML Schema element xsd:sequence is not currently supported by the Data Registry XML Importer tool where the sequence has a defined minOccurs and maxOccurs (that are not both equal to 1) . These instances of xsd:sequence currently cannot be reverse engineered from the UML.
· The Data Registry XML Importer tool treats xsd:all as if it was an xsd:sequence. xsd:all cannot be reverse engineered from the UML.

· Some of the examples in this document show xsd:restriction elements. In cases where the restriction is on an XML Schema built in type, i.e. xsd:string (see Enumeration example), the restriction cannot be reverse engineered from the UML.

· The XML Schema element xsd:group is not currently supported by the Data Registry XML Importer tool.  Where a reference to a group exists, the group is subsumed within the referring class.  The xsd:group currently cannot be reverse engineered from the UML.

<xsd:simpleType name="USState">


    <xsd:restriction base="xsd:string">


        <xsd:enumeration value="AK"/>


        <xsd:enumeration value="AL"/>


        <!-- and so on ... -->


    </xsd:restriction>


 </xsd:simpleType>





<xsd:enumeration value="ON_TIME">


    <xsd:annotation>


        <xsd:documentation>Service is on time.</xsd:documentation>


    </xsd:annotation>


</xsd:enumeration>





Package name="TransXChange"





in resource: dft_localtrans_506767.xsd


    <xsd:schema>


        …


    </xsd:schema>





Package Name=”uk.org.rtigxml.schema.trident.rtig”





<xsd:schema 


    targetNamespace="http://www.rtigxml.org.uk/schema/trident-rtig">


    …


</xsd:schema>	





UML tag: minInclusive=-180 


UML tag: maxInclusive=180 





<xsd:simpleType name="LongitudeType">


    <xsd:restriction base="xsd:decimal">


        <xsd:minInclusive value="-180"/>


        <xsd:maxInclusive value="180"/>


    </xsd:restriction>


</xsd:simpleType>





<xsd:simpleType name="LongitudeType">


    …


</xsd:simpleType>








UML tag: baseType=http://www.eclipse.org/emf/2003/XMLType#decimal





<xsd:simpleType name="LongitudeType">


    <xsd:restriction base="xsd:decimal">


        …


    </xsd:restriction>


</xsd:simpleType>








<xsd:complexType name="VehicleWithControlCentreIdentifierType">


    <xsd:simpleContent>


        <xsd:extension base="trdrt:ExternalIdStructure"/>


    </xsd:simpleContent>


</xsd:complexType>





<xsd:complexType name="GetRequestStructure">


    <xsd:complexContent>


        …


    </xsd:complexContent>


</xsd:complexType>





<xsd:attribute name="title" type="xsd:string"/>





<xsd:element name="mySimple" type="xsd:string" maxOccurs="unbounded" />





<xsd:complexType name="StreetStructure">


	<xsd:sequence>


		<xsd:element name="StreetReferenceType" type="StreetReferenceTypeType"/>


		<xsd:element name="StartCoordinate" type="CoordinateStructure"/>


		<xsd:element name="EndCoordinate" type="CoordinateStructure"/>


		<xsd:element name="Tolerance" type="ToleranceType"/>


		<xsd:element name="StreetVersionNumber" type="VersionNumberType"/>


		<xsd:element name="StreetEntryDate" type="xsd:date"/>


		<xsd:element name="StreetClosureDate" type="xsd:date"/>


		<xsd:element name="ResponsibleAuthority" type="CustodianCodeType"/>


		<xsd:element name="DescriptiveIdentifier" type="StreetDescriptiveIdentifierStructure"/>


		<xsd:element name="StreetAlias" type="StreetDescriptiveIdentifierStructure" minOccurs="0"/>


		<xsd:element name="StreetCrossReferences" minOccurs="0">


		   <xsd:complexType>


		      <xsd:choice>


				<xsd:element name="UNIQUE_STREET_REFERENCE_NUMBERS" type="USRNlistType"/>


				<xsd:element name="ElementaryStreetUnit" type="ElementaryStreetUnitStructure" minOccurs="0" maxOccurs="unbounded"/>


		      </xsd:choice>


		   </xsd:complexType>


		</xsd:element>


	</xsd:sequence>


	<xsd:attribute name="usrn" type="USRNtype"/>


</xsd:complexType>








<xsd:element name="myComplex">


    <xsd:complexType … >


        …


    </xsd:complexType>


</xsd:element>








<xsd:complexType name="StreetStructure">


	<xsd:sequence>


		<xsd:element name="StreetReferenceType" type="StreetReferenceTypeType"/>


		<xsd:element name="StartCoordinate" type="CoordinateStructure"/>


		<xsd:element name="EndCoordinate" type="CoordinateStructure"/>


		<xsd:element name="Tolerance" type="ToleranceType"/>


		<xsd:element name="StreetVersionNumber" type="VersionNumberType"/>


		<xsd:element name="StreetEntryDate" type="xsd:date"/>


		<xsd:element name="StreetClosureDate" type="xsd:date"/>


		<xsd:element name="ResponsibleAuthority" type="CustodianCodeType"/>


		<xsd:element name="DescriptiveIdentifier" type="StreetDescriptiveIdentifierStructure"/>


		<xsd:element name="StreetAlias" type="StreetDescriptiveIdentifierStructure" minOccurs="0"/>


		<xsd:element name="StreetCrossReferences" minOccurs="0">


		   <xsd:complexType>


		      <xsd:choice>


				<xsd:element name="UNIQUE_STREET_REFERENCE_NUMBERS" type="USRNlistType"/>


				<xsd:element name="ElementaryStreetUnit" type="ElementaryStreetUnitStructure" minOccurs="0" maxOccurs="unbounded"/>


		      </xsd:choice>


		   </xsd:complexType>


		</xsd:element>


	</xsd:sequence>


	<xsd:attribute name="usrn" type="USRNtype"/>


</xsd:complexType>








UML tag: affiliation=criticsReview





<xsd:element name="customerReview" 


                      substitutionGroup="criticsReview"


                      type="customerReviewType"/>





<xsd:complexType name="RequestStructure">


    <xsd:sequence>


        <xsd:element name="DataDeliveryMode">


            <xsd:simpleType>


                <xsd:restriction base="xsd:string">


                    <xsd:enumeration value="on_occurrence"/>


                    <xsd:enumeration value="periodic"/>


                    <xsd:enumeration value="one_shot"/>


                </xsd:restriction>


            </xsd:simpleType>


        </xsd:element>


        …





<xsd:element name="CalendarDay">


    <xsd:complexType>


        <xsd:simpleContent>


            <xsd:extension base="xsd:string">


                <xsd:attribute name="Date" type="xsd:date">


                    <xsd:annotation>


                        <xsd:documentation>Specific date of CalendarDay</xsd:documentation>


                    </xsd:annotation>


                </xsd:attribute>


            </xsd:extension>


        </xsd:simpleContent>


    </xsd:complexType>


</xsd:element>


<xsd:complexType name="DayCollection">


    <xsd:sequence>


        <xsd:element  ref="CalendarDay" minOccurs="1" maxOccurs="unbounded"/>


    </xsd:sequence>


</xsd:complexType>





<xsd:complexType name="BSaddressStructure">


	<xsd:sequence>


		<xsd:element name="SAON" type="SAONtype" minOccurs="0">


			<xsd:annotation>


				<xsd:documentation>Secondary Addressable Object</xsd:documentation>


			</xsd:annotation>


		</xsd:element>


		<xsd:element name="PAON" type="PAONtype">


			<xsd:annotation>


				<xsd:documentation>Primary Addressable Object</xsd:documentation>


			</xsd:annotation>


		</xsd:element>


		<xsd:sequence>


			<xsd:element name="StreetDescription" type="StreetDescriptorType"/>


			<xsd:element name="UniqueStreetReferenceNumber" type="USRNtype" minOccurs="0"/>


		</xsd:sequence>


		<xsd:choice>


			<xsd:sequence>


				<xsd:element ref="Locality"/>


				<xsd:choice minOccurs="0">


					<xsd:sequence>


						<xsd:element ref="Town"/>


						<xsd:element ref="AdministrativeArea" minOccurs="0"/>


					</xsd:sequence>


					<xsd:element ref="AdministrativeArea"/>


				</xsd:choice>


			</xsd:sequence>


			<xsd:sequence>


				<xsd:element ref="Town"/>


				<xsd:element ref="AdministrativeArea" minOccurs="0"/>


			</xsd:sequence>


			<xsd:element ref="AdministrativeArea"/>


		</xsd:choice>


		<xsd:element name="PostTown" type="PostTownType" minOccurs="0"/>


		<xsd:element name="PostCode" type="PostCodeType" minOccurs="0"/>


		<xsd:element name="UniquePropertyReferenceNumber" type="UPRNtype" minOccurs="0"/>


	</xsd:sequence>


</xsd:complexType>








      …


	<xsd:complexType name="PurchaseOrderType">


		<xsd:sequence>


			<xsd:choice>


				<xsd:sequence>


					<xsd:element name="shipTo" type="xsd:NMTOKEN"/>


					<xsd:element name="billTo" type="xsd:NMTOKEN"/>


				</xsd:sequence>


				<xsd:element name="singleUSAddress" type="xsd:NMTOKEN"/>


			</xsd:choice>


			<xsd:element  name="OrderComment" type="comment" minOccurs="0"/>


		</xsd:sequence>


		<xsd:attribute name="orderDate" type="xsd:date"/>


	</xsd:complexType>


	<xsd:complexType name="SimplePurchaseOrderType">


		<xsd:complexContent>


			<xsd:restriction base="PurchaseOrderType">


				<xsd:sequence>


					<xsd:element  name="OrderComment" type="comment" minOccurs="0"/>


				</xsd:sequence>


			</xsd:restriction>


		</xsd:complexContent>


	</xsd:complexType>


     …
























































<complexType name="LinearRingPropertyType">


    <choice>


        <element ref="LinearRingType"/>


    </choice>


</complexType>








