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1 Calculated Value Properties.
This section describes properties which allow the creation of calculated elements. These are used when the logical value of an element must be constructed from one or more other elements and an expression in the XPath language. 

Calculated elements allow a technique that is commonly called layering. In this technique, some elements are said to be in the physical layer, and some in the logical layer. When parsing, the logical layer values are computed from physical layer values. When unparsing the opposite occurs, that is the physical layer values are computed from the logical layer values. 

Calculated elements are commonly used with hidden elements so as to hide the physical layer elements so that they do not become part of the logical data model.

When a DFDL Schema is used to both parse and unparse data, then a calculated element on parsing implies one or more calculated elements on unparsing. 
	Property Name
	Description

	inputValueCalc
	XPATH expression

An expression that performs some operation to derive the value of the current element when parsing.The element having the inputValueCalc property is called a derived element, and the elements referenced from the inputValueCalc expression are called representation elements.
An empty string is a valid expression for a string-typed element if minLength allows length 0.

An element that specifies an inputValueCalc expression has no representation of its own in the underlying data. 
This property is incompatible with xs:default and xs:fixed.
Annotation: dfdl:element (all simple types)

	outputValueCalc
	XPATH expression

An expression that performs some operation to derive the value of the current element when unparsing.
An empty string is a valid expression for a string-typed element if minLength allows length 0.
Calculated elements have no representation in the data stream. However, the representation elements for a derived element have their values specified using outputValueCalc. 

This property is incompatible with xs:default and xs:fixed.

Annotation: dfdl:element (all simple types)

	

	


1.1 Example: 2d Nested Array
Consider this simple example. The data stream contains two elements giving the number of rows and number of columns of an array of numbers. The contents of the array are stored after these two elements.

<xs:complexType name="array">

      <xs:sequence dfdl:initiator="" dfdl:appliesTo="scope">

        <xs:annotation><xs:appinfo source="http://www.ogf.org/dfdl/" />

          <dfdl:hidden>

            <xs:element name="nrows" type="xs:unsignedInt" 

                        dfdl:representation="binary"

                        dfdl:lengthKind="implicit" 

                      dfdl:outputValueCalc="{ count(../rows) }"/>

            <xs:element name="ncols" type="xs:unsignedInt" 

                        dfdl:representation="binary"

                        dfdl:lengthKind="implicit" 

                        dfdl:outputValueCalc=

                         "{ 





    if ( count(../rows) >= 1 )
                            then

                               count(../rows[1]/cols) 

                            else

                               0

                          }"/>

          </dfdl:hidden>

        </xs:appinfo></xs:annotation>      

        <xs:element name="rows" maxOccurs=”unbounded” 

                    dfdl:occursKind="explicit" 

                    dfdl:occurs="{ ../nrows }">

           <xs:complexType>

             <xs:sequence>

               <xs:element name=”cols” type=”xs:float” maxOccurs=”unbounded”

                    dfdl:occursKind=”explicit”

                    dfdl:occurs=” { ../../ncols } “ />
             </xs:sequence>

          </xs:complexType>

        </xs:element>       

      </xs:sequence>

</xs:complexType>

In the example above we see that there are two hidden elements named ‘nrows’ and ‘ncols’. These hidden elements’ values are computed when unparsing from the number of occurrences in the ‘rows’ and ‘cols’ repeating elements. The ‘rows’ and ‘cols’ repeating elements number of occurrences are computed when parsing from the hidden elements ‘nrows’ and ‘ncols’. 

1.2 Example: Packed Decimal Date

Logically, the data is a date.
<element name=“d” type=“date”/>

Physically, it is stored as 3 single byte integers. 

The format of this data is expressed as this schema:

<sequence dfdl:representation="binary”>

              <element name="mm" type="byte" />

              <element name="dd" type="byte” />

              <element name="yy" type="byte"/>

</sequence>

This physical representation can be hidden so that it does not become part of the logical data model:

<sequence>

  <annotation><appinfo ...>

    <dfdl:hidden>

       <element name="pdate">

          <complexType>

            <sequence dfdl:representation="binary”>

              <element name="mm" type="byte" />

              <element name="dd" type="byte” />

              <element name="yy" type="byte"/>

            </sequence>
          </complexType>

       </element>

    </dfdl:hidden>

  </appinfo></annotation>
  <element name="d" type="date"> 

    …

  </element>

          …

</sequence>

A calculation can be used to compute the logical date element ‘d’ from the physical ‘pdate’ when parsing:

<sequence>

   … hidden pdate here …

  <element name="d" type="date">

    <annotation><appinfo>

      <dfdl:format>

        <dfdl:property name="inputValueCalc">

         { 

           fn:date(fn:concat(if ( ../pdate/yy > 50 ) then "19" else "20",
                             if ( ../pdate/yy > 9 ) 

                                then fn:string(../pdate/yy) 

                                else fn:concat("0", fn:string(../pdate/yy)),   
                             "-",

                             fn:string(../pdate/mm),

                             "-",

                             fn:string(../pdate/dd)))

         }

        </dfdl:property>

      </dfdl:format>

    </appinfo></annotation>

</element>
          …

</sequence>

Notice above the use of the long form dfdl:property annotation element. This avoids difficulties with quotation mark nesting when complex expressions involving strings are needed. The expression above assembles a string resembling, for example, “2005-12-17” or “1957-3-9” which is the string representation of a date that is acceptable to the fn:date constructor function. The hidden element ‘pdate’ is referenced by relative paths. The expression ‘../pdate/yy’ accesses an element of type ‘int’, and the fn:string constructor function turns it into an integer. 

Finally, we must handle the unparse case where the physical layer is computed from the logical layer:

<sequence dfdl:representation="binary"

              <element name="mm" type="byte"

                 dfdl:outputValueCalc="{ fn:month-from-date(../d) }" />

              <element name="dd" type="byte"

                 dfdl:outputValueCalc="{ fn:day-from-date(../d) }" />

              <element name="yy" type="byte"

                 dfdl:outputValueCalc="{ fn:year-from-date(../d) idiv 100 }" 
              />

</sequence>

In the above the expressions are simple enough and do not involve string literals; hence we use the short-form syntax for the outputValueCalc expressions.

The entire example in one place:

<sequence>

  <annotation><appinfo ...>

    <dfdl:hidden>

       <element name="pdate">

          <complexType>

            <sequence dfdl:representation="binary"

              <element name="mm" type="byte"

                 dfdl:outputValueCalc="{ fn:month-from-date(../d) }" />

              <element name="dd" type="byte"

                 dfdl:outputValueCalc="{ fn:day-from-date(../d) }" />

              <element name="yy" type="byte"

                 dfdl:outputValueCalc="{ fn:year-from-date(../d) idiv 100 }" 
              />

            </sequence>

          </complexType>

       </element>

    </dfdl:hidden>

  </appinfo></annotation>
  <element name="d" type="date">

    <annotation><appinfo>

      <dfdl:format>

        <dfdl:property name="inputValueCalc">

         { 

           fn:date(fn:concat(if ( ../pdate/yy > 50 ) then "19" else "20",
                             if ( ../pdate/yy > 9 ) 

                                then fn:string(../pdate/yy) 

                                else fn:concat("0", fn:string(../pdate/yy)),   
                             "-",

                             fn:string(../pdate/mm),

                             "-",

                             fn:string(../pdate/dd)))

         }

        </dfdl:property>

      </dfdl:format>

    </appinfo></annotation>

  </element>
          …

</sequence>

The above sequence contains logically only a single date element. 
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































�(MikeB) – I have decided that we should omit outputLengthCalc, as I cannot think up examples that could not be done using other mechanisms such as a byte vector whose “occurrences” are computed as shown in the word-units length prefix example here.





If we can omit this outputLengthCalc property it is good to do so as it is a major complexity.
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