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Introduction

The purpose of this document is to explain the changes from DML v2.1 to v3.0. All of the following information contained in this document is compiled from past DML meetings. Also, the items discussed have been reviewed and approved by the DML committee.
It is important to understand that the changes documented are built on the current DML v2.1 architecture.

DML 2.0 to 2.1 Implementation Guide

The conversion from DTD to Schema means that the validation by an XML parser needs to use the schema file instead of the DTD files.  Most if not all XML parsers today support both methods of validation, this should pose no real effort to support.  The data types assigned to the elements and attributes followed what is considered industry accepted types.  There was no voiced controversy over the assignment of types, so most DML 2.0 files should be compliant by default.
The new arc feature was created to simplify the circle feature.  If your implementation of DML used <start_vector> and <angle> in your <circle_feature_nominal> or <circle_feature_actual>, you need to implement the new <arc_feature>.  Otherwise no change is necessary.
The edge_feature was created to simplify the point feature.  If your implementation of DML used the <adj_normal> in your <point_feature_nominal> or <point_feature_actual> elements, you need to implement the new <edge_point_point>.  Otherwise no change is necessary.

DML 2.1 to 3.0 Implementation Guide

To take DML 2.1 and make compliant with 3.0 not all additions or changes in 3.0 need to be supported.  The following is a list of elements that exist in DML 2.1 that need to be changed to conform with the DML 3.0 definition.

The <vector> element in the following elements needs to be replaced with the <direction> element.

· Constant_xsect_feature_nominal

· Constant_xsect_feature_actual

· Line_feature_nominal

· Line_feature_actual

· Zone_line
The <vector> element has a new “axis” attribute that is used to preserve precedence.

The <datum_feature> element has a new “precedence” attribute used to preserve datum feature precedence when specifying a datum reference frame.

The <datum_letter> element has a new “precedence” attribute used to preserve datum feature precedence when specifying a datum reference frame.

The <unknown_feature> has been updated to include all feature related elements that define feature parameters like, diameter, width, etc.
Enhancements to DML 2.0

· Converted from DTD to Schema

· Adds better typing of elements and control of content.
· Added new feature types

· Simplified circle and point features.

· Added edge_point and arc features.

· Added new construction methods.

· Sphere, Cone, Pattern, Open Slot, Closed Slot, Point Surface, Point Curve

· New profile of point tolerance

· Point_data element can reference point IDs or XYZ data.

· The content from the dml_scanning.dtd was removed.  Most of the content captured the input to a scanning device necessary to perform a scan.  It was agreed that the output of the scan is just a list of points and possibly their normals, and the point_list captured this requirement.  If your implementation of DML 2.0 used any of the elements defined in dml_scanning.dtd, you need to rethink whether you need to include that information and if so use the report_data_list element to capture this information.
Enhancements to DML 2.1

Direction Replacement
The DML vector element has been approved for change. The following elements will follow this rule:

· Replace <vector> with <direction> for the following elements

· Constant_xsect_feature_nominal

· Constant_xsect_feature_actual

· Line_feature_nominal

· Line_feature_actual

· Zone_line
Order Dependence

Some XML parsers preserve element order and others don’t.

· Solution

· Update definitions to remove order dependence

· DML elements that rely on order

· <transform_3d>/<vector>

· <datum_reference_frame>/<datum_feature>

· <datum_reference_frame>/<datum_letter>

Vector Attribute Order Example Code
Elements that use <vector> but don’t have order issue

· Constant_xsect_feature_nominal

· Constant_xsect_feature_actual

· Line_feature_nominal

· Line_feature_actual

· Zone_line

Change highlighted in RED.

<xs:complexType name="vectorType">



<xs:attribute name="i">




NO CHANGE



</xs:attribute>



<xs:attribute name="j">




NO CHANGE



</xs:attribute>



<xs:attribute name="k">




NO CHANGE



</xs:attribute>



<xs:attribute name=“axis”>




<xs:simpleType>





<xs:restriction base="xs:NMTOKEN">






<xs:enumeration value=“X"/>






<xs:enumeration value=“Y"/>






<xs:enumeration value=“Z"/>





</xs:restriction>




</xs:simpleType>



</xs:attribute>


</xs:complexType>

Datum Attribute Order Example Code
datum_feature
Change highlighted in RED.


<xs:complexType name="datum_featureType">



<xs:attribute name=“feature_ref" type="xs:IDREF" use="required"/>



<xs:attribute name="material_condition" default="NONE">




<xs:simpleType>





<xs:restriction base="xs:NMTOKEN">






<xs:enumeration value="NONE"/>






<xs:enumeration value="RFS"/>






<xs:enumeration value="MMC"/>






<xs:enumeration value="LMC"/>





</xs:restriction>




</xs:simpleType>



</xs:attribute>



<xs:attribute name=“precedence”>




<xs:simpleType>





<xs:restriction base="xs:NMTOKEN">






<xs:enumeration value=“PRIMARY"/>






<xs:enumeration value=“SECONDARY"/>






<xs:enumeration value=“TERTIARY"/>





</xs:restriction>




</xs:simpleType>



</xs:attribute>


</xs:complexType>

datum_letter


<xs:complexType name="datum_letterType">



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



<xs:attribute name="material_condition" default="NONE">




<xs:simpleType>





<xs:restriction base="xs:NMTOKEN">






<xs:enumeration value="NONE"/>






<xs:enumeration value="RFS"/>






<xs:enumeration value="MMC"/>






<xs:enumeration value="LMC"/>





</xs:restriction>




</xs:simpleType>



</xs:attribute>



<xs:attribute name=“precedence”>




<xs:simpleType>





<xs:restriction base="xs:NMTOKEN">






<xs:enumeration value=“PRIMARY"/>






<xs:enumeration value=“SECONDARY"/>






<xs:enumeration value=“TERTIARY"/>





</xs:restriction>




</xs:simpleType>



</xs:attribute>


</xs:complexType>

SPC Attribute

A new attribute has been added to tolerance_actual.
· spc_level
optional


integer greater than or equal to 1


definition – a way to specify high, 


medium, low in a neutral format
Example Code

Change highlighted in RED.
<feature id="POINT1" name="POINT1" description="A +X controlled point" >

   <point_feature>

      <point_feature_nominal >

         <point x="10.0" y="10.0" z="10.0" />

         <normal i="1.0" j="0.0" k="0.0" />

      </point_feature_nominal>

      <point_feature_actual >

         <point x="10.2" y="10.002" z="9.999" />

      </point_feature_actual>

   </point_feature>

   <tolerance_actual_list>

      <tolerance_actual defined_by="X_DIR" spc_level="1" >

         <cortol_actual deviation="0.2" />

      </tolerance_actual>

      <tolerance_actual defined_by="Y_DIR" spc_level="2" >

         <cortol_actual deviation="0.002" />

      </tolerance_actual>

      <tolerance_actual defined_by="Z_DIR" spc_level="2" >

         <cortol_actual deviation="-0.001" />

      </tolerance_actual>

   </tolerance_actual_list>

</feature>

Local Feature

What is it?

· Provide place to put transformed feature data in tolerance/drawing space 

Why Localize?

· Many applications treat coordinate and vector data as scalar values.

· Little to no experience with transformation mathematics

Solution:

· Add new element to tolerance_actual element

· Create new local element for each feature type

· New element will be optional

· Won’t affect existing implementations

Example Code

Change highlighted in RED.
Tolerance actual
<xs:complexType name="tolerance_actualType">

  <xs:sequence>


<xs:choice>



NO CHANGE TO LIST OF TOLERANCE SPECIFIC ACTUALS


</xs:choice>


<xs:element name="drf_transform_nominal" type="drf_transform_nominalType" minOccurs="0"/>


<xs:element name="drf_transform_actual" type="drf_transform_actualType" minOccurs="0"/>


<xs:element name="tolerance_transform_actual" type="tolerance_transform_actualType" minOccurs="0"/>


<xs:element name="tolerance_analysis_modes" type="tolerance_analysis_modesType" minOccurs="0"/>


<xs:element name="analysis_dofs" type="analysis_dofsType" minOccurs="0"/>


<xs:element name="report_data_list" type="report_data_listType" minOccurs="0"/>


<xs:element name=“local_feature” type=“local_featureType” minOccurs=“0”/>


  </xs:sequence>

  <xs:attribute/>



NO CHANGE TO LIST OF ATTRIBUTES

</xs:complexType>

Local Feature

<xs:complexType name=“local_featureType">

  <xs:choice>


<xs:element name=“local_point_feature" type=“local_point_featureType"/>


<xs:element name=“local_edge_point_feature" type=“local_edge_point_featureType"/>


<xs:element name=“local_plane_feature" type=“local_plane_featureType"/>


CONTINUE FOR EACH FEATURE TYPE

  </xs:choice>

</xs:complexType>

Local Point Feature

<xs:complexType name=“local_point_featureType">

  <xs:sequence>


<xs:element name=“local_point_feature_nominal" type=“local_point_feature_nominalType“

minOccurs="0"/>


<xs:element name=“local_point_feature_actual" type=“local_point_feature_actualType“

minOccurs="0"/>

  </xs:sequence>

</xs:complexType>

Local Point Feature Actual
<xs:complexType name=“local_point_feature_actualType">


<xs:sequence>



<xs:element name="point" type="pointType"/>



<xs:element name="normal" type="normalType" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

Local Point Feature Nominal
<xs:complexType name=“local_point_feature_nominalType">


<xs:sequence>



<xs:element name="point" type="pointType"/>



<xs:element name="normal" type="normalType" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

Circle Feature

<feature id="F704" name="Center Hole">

  <circle_feature type="INNER">

    NO CHANGE

  </circle_feature>

  <tolerance_actual_list>

        <tolerance_actual defined_by="T4" status="PASSED" reporting_transform="CS_M_CS705">

          <diameter_actual diameter="2." min_diameter="1.99999991" max_diameter="2.00000009">

            NO CHANGE

          </diameter_actual>

          <local_feature defined_by="F704">

              <local_circle_feature>

                <local_circle_feature_nominal>

                  <center_point x="2." y="2." z="0." />

                  <normal i="0." j="0." k="-1." />

                </local_circle_feature_nominal>

                <local_circle_feature_actual>

                  <center_point x="2." y="2." z="0." />

                  <normal i="0." j="0." k="-1." />

                </local_circle_feature_actual>

              </local_circle_feature>

          </local_feature>

        </tolerance_actual>

      </tolerance_actual_list>

    </feature>

Unknown Feature Update
To further enhance the capability of the unknown_feature, the 3.0 schema has been updated.
· Add type attribute to element

· Add feature attribute elements from all other feature types.
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