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Usage Notice

This document contains documentation, recommendations, and best practices based upon the SIF 2.0 Specification. If any discrepancies are found between this document and the  SIF 2.0 Specification or later revisions, the SIF Specification ALWAYS takes precedence.
Overview
SIF 2.0 introduces a richer type system for data, which is based on XSD datatypes. In some cases the formatting rules that these datatypes are based upon do not allow an element to be sent with empty content. This is described in the SIF Specification in section 6.1.2.4 Supported Optional Elements Without Values
. This document further clarifies the usage of elements without values.
Formatting Elements with Null values
All attributes and elements with simple content in the SIF 2.0 schema have a specific XML Schema datatype assigned to them, such as normalizedString, dateTime, int, etc. Because each of these data types have formatting rules associated with them, it is no longer valid to send empty element values to signal a null value. 

For example, the common element, <BirthDate> in the SIF 1.5r1 specification was allowed to have an empty value, such as <BirthDate></BirthDate> or <BirthDate/>. If an agent supported that element, but currently had a null value for the element, it could signal that by sending the element with empty content. In addition, if the element previously had a value, but the field became null in the application, the agent could notify other agents in the zone that the value had changed to null by sending a change event and formatting the element with empty content as shown above.
In SIF 2.0, the <BirthDate> element is defined as a date type from XML Schema Datatypes
. The definition for date does not allow for empty content. Because of this the SIF 2.0 specification defines optional elements as being nillable, which means that they are allowed to be specified as having no value. Formatting elements with null values in SIF 2.0 requires the usage of the nil attribute. For example, to specify a <BirthDate> element value as being null in SIF 2.0, it must be specified as <BirthDate xsi:nil="true"/>  
The usage of elements with a null attribute is only allowed on elements that are actually supported by the agent. If an agent does not support an element, the agent is required to omit that element from the document, rather then setting its value to null.

There are some formatting rules that are required when using the nil attribute. First of all, it must be bound to the namespace http://www.w3.org/2001/XMLSchema-instance. In addition, SIF 2.0 recommends but does not require that agents use namespace-aware XML parsers. Therefore, SIF 2.0 requires that the nil attribute always be bound to the above namespace using the prefix “xsi”. It is also recommended that the namespace declaration be done in the <SIF_Message> element.
Here are a few examples of various SIF elements that are using xsi:nil.
Example 1 - A nil complex element

<StudentPersonal>

  <Demographics xsi:nil="true"/>

</StudentPersonal >
Example 2 - A nil element with simple content
<Demographics>

  <BirthDate xsi:nil="true"/>

</Demographics>
Example 3 - A nil element with an attribute
<StudentSchoolEnrollment>

  <Homeroom SIF_RefObject="RoomInfo” xsi:nil="true"/>
</StudentSchoolEnrollment >
Here is an example of a complete SIF_Message that signals a change to the <BirthDate> element that sets the value to null.
Example 4 - A SIF_Event with a nil element
<SIF_Message Version="2.0" 
xmlns="http://www.sifinfo.org/infrastructure/2.x" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
  <SIF_Event>
    <SIF_Header>

      <SIF_MsgId>AB34DC093261545A31905937B265CE01</SIF_MsgId>  
      <SIF_Timestamp>2006-02-18T20:39:12-08:00</SIF_Timestamp>  
      <SIF_SourceId>RamseySIS</SIF_SourceId>
    </SIF_Header>
    <SIF_ObjectData>
      <SIF_EventObject ObjectName="StudentPersonal" Action="Change">

        <StudentPersonal RefId="D3E34B359D75101A8C3D00AA001A1652">

          <Demographics>
            <BirthDate xsi:nil="true"/>

          </Demographics>

        </StudentPersonal>
      </SIF_EventObject>
    </SIF_ObjectData>
  </SIF_Event>
</SIF_Message>
Empty vs. null values

Some datatypes, such as those based on a string datatype allow for the element content to be empty. However, in most database storage mediums and programming languages, there is a distinct difference between an “empty” string ("") and a string with a null value. Agents should not transmit null strings as elements with empty content. Nor should agents format “empty” string values as if they were null.
For example, if the application stores the value null for a student’s middle name because it is unknown, it is acceptable to format the field using xsi:nil as shown below.

Example 5 - A null middle name
<StudentPersonal RefId="D3E34B359D75101A8C3D00AA001A1652">

  <Name Type="04">

    <LastName>Student</LastName>

    <FirstName>Joe</FirstName>

    <MiddleName xsi:nil=”true” /> 

  </Name>
</StudentPersonal>
If, however, the application stores an empty string value for a student’s middle name, the field should be formatted as an element with empty content.
Example 6 - An empty middle name
<StudentPersonal RefId="D3E34B359D75101A8C3D00AA001A1652">

  <Name Type="04">

    <LastName>Student</LastName>

    <FirstName>Joe</FirstName>

    <MiddleName></MiddleName>

  </Name>

</StudentPersonal>
The differences between these two examples is very subtle and may not make a big difference to a subscribing application.  However, there are some cases where the difference between a null and empty value is important, and doing so properly in all cases will enable the agent to more accurately transmit its data through SIF.
Allowable usages of xsi:nil

It should be noted that the xsi:nil attribute can and will be used by agents in change events to notify other agents when a field has changed from a known value to a null value. However, xsi:nil is not a valid mechanism to signal the deletion of repeatable elements. SIF 2.0 does define methods for notifying other agents of repeatable elements that have been deleted. Please see section 6.1.2.3 of the SIF 2.0 specification for more details. 
Specifying Null in SIF_Request messages
It may desirable to create SIF_Request with query conditions that restrict results based upon whether a field is null or not. For example, the following SIF_Condition specifies as a query condition that the BirthDate element cannot be null:
Example 7 - SIF_Query with a null query condition
<SIF_Condition>

   <SIF_Element>Demographics/BirthDate/@xsi:nil</SIF_Element>

   <SIF_Operator>EQ</SIF_Operator>

   <SIF_Value>true</SIF_Value>

</SIF_Condition>
Note that it would be improper to make this request with an empty SIF_Value element as follows:
Example 8 - Improperly formatted SIF_Query
<SIF_Condition>

   <SIF_Element>Demographics/BirthDate</SIF_Element>

   <SIF_Operator>EQ</SIF_Operator>

   <SIF_Value></SIF_Value>

</SIF_Condition>
This query would not be valid because the BirthDate element is strongly-typed as an xsd:date, and thus cannot be represented as an empty element. It would be fully within the responding agents rights to return a SIF_Error to this type of a query.
Therefore, the following tenet holds to be true:

When creating <SIF_Conditions> for SIF 2.0 elements, the payload of the <SIF_Value> element SHOULD be formatted to match the datatype and formatting rules represented by the element referenced in <SIF_Element> .
Elements that are defined with a simple content of type string or elements derived from string are the only elements  where it is valid to specify an empty value for the <SIF_Value> element. In addition, specifying an empty value may result in a different outcome from specifying a null value (as demonstrated above). The reason for this is that the responding agent will most likely treat null string values as not being equal to an empty string value. Although SIF does not mandate that an agent treat null and empty strings as being unequal, it is likely to be implemented in this fashion.
In addition, some comparison operators (e.g. GT, GE, LT, LE)  have an undefined behavior with regards to null query condition values. These types of queries should be avoided. It should also be noted that the implementation of all of the SIF_Query operators is not officially defined in the SIF specification.
� SIF Implementation Specification 2.0, section 6.1.2.4 


� World Wide Web Consortium (W3C). XML Schema Part 2: Datatypes 


� SIF Implementation Specification 2.0, section 3.3.4.3





