Question
What are some constraints techniques for widely reused objects in IEPD, for example in a constraint schema, how does one go about constraining nc:StructuredAddressType as follows...

a. When used as...

nc:ContactInformation/[nc:ContactMeans]/nc:ContactMailingAddress/[nc:AddressRepresentation]/nc:StructuredAddress

...it should contain only:

nc:AddressDeliveryPointText

nc:LocationCityName

nc:LocationStateName

nc:LocationPostalCode

b. But when used as...

nc:Incident/nc:IncidentLocation/nc:LocationAddress/[nc:AddressRepresentation]/nc:StructuredAddress

...it should contain only:

nc:LocationCityName

nc:LocationCountyName

Answer

This cannot be done using just a constraint schema, and is a common problem for widely reused objects such as address and person where a user wants a different subset of object properties depending on a particular use.

However, the user’s needs CAN be met using xsd:restriction in an extension schema.  The use of xsd:restriction is permitted by the NDR 1.3 in extension schemas.  Here is how it would be accomplished for a particular property:

Step 1:

In the subset or constraint schema, include the union of all properties you need for that object for all uses.  In other words, if there is a property you need for one or more uses, include it.  In this case, the union of the StructuredAddressType properties for the Incident use and the Contact use would result in the following type in the subset schema:

  <xsd:complexType name="StructuredAddressType">
    <xsd:annotation>
      <xsd:appinfo>
        <i:Base i:namespace="http://niem.gov/niem/structures/2.0" i:name="Object"/>
      </xsd:appinfo>
    </xsd:annotation>
    <xsd:complexContent>
      <xsd:extension base="s:ComplexObjectType">
        <xsd:sequence>
          <xsd:element ref="nc:AddressDeliveryPoint" minOccurs="0" maxOccurs="unbounded"/>
          <xsd:element ref="nc:LocationCityName" minOccurs="0" maxOccurs="unbounded"/>
          <xsd:element ref="nc:LocationCounty" minOccurs="0" maxOccurs="unbounded"/>
          <xsd:element ref="nc:LocationState" minOccurs="0" maxOccurs="unbounded"/>
          <xsd:element ref="nc:LocationPostalCode" minOccurs="0" maxOccurs="unbounded"/>
        </xsd:sequence>
      </xsd:extension>
    </xsd:complexContent>
  </xsd:complexType>
Note that nc:AddressDeliveryPoint, nc:LocationCounty, and nc:LocationState are abstract types, so additional elements (such as nc:LocationStateName) will need to be in the subset to substitute for them.

If you want to constrain the occurrences, create a constraint schema that has different values for minOccurs and maxOccurs.

Step 2:

For the Contact use, we need everything in the subset except nc:LocationCountyName.  Define a new type and use xsd:restriction to include only the elements needed for the Contact use, like this:

  <xsd:complexType name="ContactStructuredAddressType">
    <xsd:annotation>
      <xsd:documentation>A restriction of nc:StructuredAddress containing only the properties required for use with Contact Information.<xsd:documentation>
    </xsd:annotation>
    <xsd:complexContent>
      <xsd:restriction base="nc:StructuredAddressType">
        <xsd:sequence>
          <xsd:element ref="nc:AddressDeliveryPoint" minOccurs="0" maxOccurs="unbounded"/>
          <xsd:element ref="nc:LocationCityName" minOccurs="0" maxOccurs="unbounded"/>
          <xsd:element ref="nc:LocationState" minOccurs="0" maxOccurs="unbounded"/>
          <xsd:element ref="nc:LocationPostalCode" minOccurs="0" maxOccurs="unbounded"/>
        </xsd:sequence>
      </xsd:restriction>
    </xsd:complexContent>
  </xsd:complexType>
I named it “ContactStructuredAddressType” but the name could be more generic if appropriate, for example, MailingStructuredAddressType.

Step 3:

In the extension schema, define an element ext:ContactStructuredAddress of type ext:ContactStructuredAddressType (where “ext” is the namespace where we defined our restricted type) as a member of the substitution group nc:AddressRepresentation:

            <xsd:element name="ContactStructuredAddress" type="ext:ContactStructuredAddressType" substitutionGroup="nc:AddressRepresentation"/>
Step 4:

You have two choices at this point: use substitution groups or concrete extension.  The approach you take to include your own types defined using xsd:restriction is similar to the approach you would take to include your own types defined using xsd:extension.

To use substitution groups, simply state in the business rules section of the IEPD to use the following:

nc:ContactInformation/[nc:ContactMeans]/nc:ContactMailingAddress/[nc:AddressRepresentation]/ext:ContactStructuredAddress

Keep in mind the schema won’t actually enforce this because any element in the substitution group nc:AddressRepresentation (whether defined in the subset schema or extension schema) could be used.

To use concrete extension, do the following:  In the subset schema, omit the element nc:ContactMailingAddress. In the extension schema, define the type ext:ContactMailingAddressType with ext:ContactStructuredAddress as the only member of the sequence.  Define the element ext:ContactMailingAddress of type ext:ContactMailingAddressType with substitution group nc:ContactMeans:

  <xsd:complexType name="ContactMailingAddressType">
    <xsd:complexContent>
      <xsd:extension base="s:ComplexObjectType">
        <xsd:sequence>
          <xsd:element ref="ext:ContactStructuredAddress" minOccurs="0" maxOccurs="unbounded"/>
        </xsd:sequence>
      </xsd:extension>
    </xsd:complexContent>
  </xsd:complexType>
            <xsd:element name="ContactMailingAddress" type="ext:ContactMailingAddressType" substitutionGroup="nc:ContactMeans"/>
Exchanges can only include the restricted ext:ContactMailingAddress in the nc:ContactInformation sequence (as a substitution for nc:ContactMeans); nc:ContactMailingAddress (and the child nc:StructuredAddress) cannot be used.

Step 5:

For the Incident use we only need two elements.    Define a new type and use xsd:restriction to include only the elements needed for the Contact use, like this:

  <xsd:complexType name="CityCountyStructuredAddressType">
    <xsd:annotation>
      <xsd:documentation>A restriction of nc:StructuredAddress containing only the city and county properties.<xsd:documentation>
    </xsd:annotation>
    <xsd:complexContent>
      <xsd:restriction base="nc:StructuredAddressType">
        <xsd:sequence>
          <xsd:element ref="nc:LocationCityName" minOccurs="0" maxOccurs="unbounded"/>
          <xsd:element ref="nc:LocationCounty" minOccurs="0" maxOccurs="unbounded"/>
        </xsd:sequence>
      </xsd:restriction>
    </xsd:complexContent>
  </xsd:complexType>
Step 6:

In the extension schema, define an element ext:IncidentStructuredAddress of type ext:CityCountyStructuredAddressType as a member of the substitution group nc:AddressRepresentation:

            <xsd:element name="IncidentStructuredAddress" type="ext:CityCountyStructuredAddressType" substitutionGroup="nc:AddressRepresentation"/>
Step 7:

As before, you have two choices at this point: use substitution groups or concrete extension.

To use substitution groups, simply state in the business rules section of the IEPD to use the following:

nc:Incident/nc:IncidentLocation/nc:LocationAddress/[nc:AddressRepresentation]/ext:IncidentStructuredAddress

Note that the schema won’t actually enforce this because any element in the substitution group nc:AddressRepresentation (whether defined in the subset schema or extension schema) could be used.

To use concrete extension, use a similar approach to the one for the Contact use.  However, this could be more complicated if you are using nc:LocationAddress elsewhere in the IEPD or if you need nc:IncidentLocation to include anything but nc:LocationAddress in its sequence.

