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Modeling: CAx <> Requirements

...
#136=VECTOR('',#135,7.5E-1);
#137=CARTESIAN_POINT('',(7.72E-1,5.E-1,7.5E-
1));
#138=LINE('',#137,#136);
#139=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#140=PRESENTATION_STYLE_ASSIGNMENT((#139));
#141=STYLED_ITEM('',(#140),#138);
#142=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#143=DIRECTION('',(0.E0,0.E0,-1.E0));
#144=DIRECTION('',(-1.E0,0.E0,0.E0));
#145=AXIS2_PLACEMENT_3D('',#142,#143,#144);
#147=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#148=PRESENTATION_STYLE_ASSIGNMENT((#147));
#149=STYLED_ITEM('',(#148),#146);
#150=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#151=DIRECTION('',(0.E0,0.E0,-1.E0));
#152=DIRECTION('',(1.E0,0.E0,0.E0));
#153=AXIS2_PLACEMENT_3D('',#150,#151,#152);
#155=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#156=PRESENTATION_STYLE_ASSIGNMENT((#155));
#157=STYLED_ITEM('',(#156),#154);
#158=CARTESIAN_POINT('',(2.5E0,5.E-1,7.5E-1));
#159=DIRECTION('',(0.E0,0.E0,-1.E0));
#160=DIRECTION('',(-1.E0,0.E0,0.E0));
...

...
G01 X1.2661
G02 Y0.6385 J0.1252
G01 X5.1419
G03 Y0.8889 J0.1252
G01 X1.2661
G02 Y1.1393 J0.1252
G01 X5.1419
G18 G02 X5.1794 Z0.9275 K0.0375
G00 Z1.1
X5.1978 Y-1.1144
G01 Z0.8925 F20.
G03 X5.1603 Z0.855 I-0.0375 F60.
G01 X5.1419
X1.2661
G17 G02 Y-0.864 J0.1252
G01 X5.1419
G03 Y-0.6136 J0.1252
G01 X1.2661
G02 Y-0.3632 J0.1252
G01 X5.1419
G03 Y-0.1128 J0.1252
G01 X1.2661
G02 Y0.1376 J0.1252
G01 X5.1419
G03 Y0.388 J0.1252
G01 X1.2661
...

...
<Cylinder23 id="448">

<Cylinder23Core scaleV="10">
<Diameter>20</Diameter>
<Length>50</Length>
<Axis>

<AxisPoint>110 -95 -
50</AxisPoint>

<Direction>0 0 1</Direction>
</Axis>
<Sweep>

<DirBeg>1 0 0</DirBeg>
<DomainAngle>0 

6.28318530717959</DomainAngle>
</Sweep>

</Cylinder23Core>
</Cylinder23>
<Plane23 id="457">

<Plane23Core domainU="-
25.742235784508 46.4287692639813"

domainV="-7.5 82.5">
<Origin>138.867513459481 -125 

0</Origin>
<DirU>-0.5 0.866025403784439 

0</DirU>
<DirV>0 0 -1</DirV>

</Plane23Core>
</Plane23>

...

...
20:22:36.217,16.863500,-7.606200,-13.223900,21
20:22:36.337,16.863500,-7.606200,-13.234600,21
20:22:36.467,16.863500,-7.606200,-13.245200,21
20:22:36.593,16.863500,-7.606200,-13.255900,21
20:22:36.723,16.863500,-7.606200,-13.266600,21
20:22:36.847,16.863500,-7.606200,-13.277200,21
20:22:36.990,16.863500,-7.606200,-13.287900,21
20:22:37.100,16.863500,-7.606200,-13.298600,21
20:22:37.230,16.863500,-7.606200,-13.309200,21
20:22:37.360,16.863500,-7.606200,-13.319900,21
20:22:37.487,16.863500,-7.606200,-13.330600,21
20:22:37.610,16.863500,-7.606200,-13.341200,21
20:22:37.737,16.863500,-7.606200,-13.351900,21
20:22:37.867,16.863500,-7.606200,-13.362600,21
20:22:38.000,16.863500,-7.606200,-13.373200,21
20:22:38.130,16.863500,-7.606200,-13.383900,21
20:22:38.253,16.863500,-7.606200,-13.394600,21
20:22:38.380,16.863500,-7.606200,-13.405200,21
20:22:38.507,16.863500,-7.606200,-13.413200,21
20:22:38.640,16.863500,-7.606200,-13.423900,21
20:22:38.760,16.863500,-7.606200,-13.434600,21
20:22:38.880,16.863500,-7.606200,-13.445200,21
20:22:39.007,16.863500,-7.606200,-13.455900,21
20:22:39.140,16.863500,-7.606200,-13.466600,21
20:22:39.270,16.863500,-7.606200,-13.477200,21
20:22:39.393,16.863500,-7.606200,-13.487900,21
...

as-manufactured
(manufacturing execution data)

as-planned
(manufacturing instruction data)

as-inspectedas-designed
STEP AP242 G-code MTConnectQIF
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Modeling: CAx <> Requirements

...
#136=VECTOR('',#135,7.5E-1);
#137=CARTESIAN_POINT('',(7.72E-1,5.E-1,7.5E-
1));
#138=LINE('',#137,#136);
#139=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#140=PRESENTATION_STYLE_ASSIGNMENT((#139));
#141=STYLED_ITEM('',(#140),#138);
#142=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#143=DIRECTION('',(0.E0,0.E0,-1.E0));
#144=DIRECTION('',(-1.E0,0.E0,0.E0));
#145=AXIS2_PLACEMENT_3D('',#142,#143,#144);
#147=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#148=PRESENTATION_STYLE_ASSIGNMENT((#147));
#149=STYLED_ITEM('',(#148),#146);
#150=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#151=DIRECTION('',(0.E0,0.E0,-1.E0));
#152=DIRECTION('',(1.E0,0.E0,0.E0));
#153=AXIS2_PLACEMENT_3D('',#150,#151,#152);
#155=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#156=PRESENTATION_STYLE_ASSIGNMENT((#155));
#157=STYLED_ITEM('',(#156),#154);
#158=CARTESIAN_POINT('',(2.5E0,5.E-1,7.5E-1));
#159=DIRECTION('',(0.E0,0.E0,-1.E0));
#160=DIRECTION('',(-1.E0,0.E0,0.E0));
...

...
G01 X1.2661
G02 Y0.6385 J0.1252
G01 X5.1419
G03 Y0.8889 J0.1252
G01 X1.2661
G02 Y1.1393 J0.1252
G01 X5.1419
G18 G02 X5.1794 Z0.9275 K0.0375
G00 Z1.1
X5.1978 Y-1.1144
G01 Z0.8925 F20.
G03 X5.1603 Z0.855 I-0.0375 F60.
G01 X5.1419
X1.2661
G17 G02 Y-0.864 J0.1252
G01 X5.1419
G03 Y-0.6136 J0.1252
G01 X1.2661
G02 Y-0.3632 J0.1252
G01 X5.1419
G03 Y-0.1128 J0.1252
G01 X1.2661
G02 Y0.1376 J0.1252
G01 X5.1419
G03 Y0.388 J0.1252
G01 X1.2661
...

...
<Cylinder23 id="448">

<Cylinder23Core scaleV="10">
<Diameter>20</Diameter>
<Length>50</Length>
<Axis>

<AxisPoint>110 -95 -
50</AxisPoint>

<Direction>0 0 1</Direction>
</Axis>
<Sweep>

<DirBeg>1 0 0</DirBeg>
<DomainAngle>0 

6.28318530717959</DomainAngle>
</Sweep>

</Cylinder23Core>
</Cylinder23>
<Plane23 id="457">

<Plane23Core domainU="-
25.742235784508 46.4287692639813"

domainV="-7.5 82.5">
<Origin>138.867513459481 -125 

0</Origin>
<DirU>-0.5 0.866025403784439 

0</DirU>
<DirV>0 0 -1</DirV>

</Plane23Core>
</Plane23>

...

...
20:22:36.217,16.863500,-7.606200,-13.223900,21
20:22:36.337,16.863500,-7.606200,-13.234600,21
20:22:36.467,16.863500,-7.606200,-13.245200,21
20:22:36.593,16.863500,-7.606200,-13.255900,21
20:22:36.723,16.863500,-7.606200,-13.266600,21
20:22:36.847,16.863500,-7.606200,-13.277200,21
20:22:36.990,16.863500,-7.606200,-13.287900,21
20:22:37.100,16.863500,-7.606200,-13.298600,21
20:22:37.230,16.863500,-7.606200,-13.309200,21
20:22:37.360,16.863500,-7.606200,-13.319900,21
20:22:37.487,16.863500,-7.606200,-13.330600,21
20:22:37.610,16.863500,-7.606200,-13.341200,21
20:22:37.737,16.863500,-7.606200,-13.351900,21
20:22:37.867,16.863500,-7.606200,-13.362600,21
20:22:38.000,16.863500,-7.606200,-13.373200,21
20:22:38.130,16.863500,-7.606200,-13.383900,21
20:22:38.253,16.863500,-7.606200,-13.394600,21
20:22:38.380,16.863500,-7.606200,-13.405200,21
20:22:38.507,16.863500,-7.606200,-13.413200,21
20:22:38.640,16.863500,-7.606200,-13.423900,21
20:22:38.760,16.863500,-7.606200,-13.434600,21
20:22:38.880,16.863500,-7.606200,-13.445200,21
20:22:39.007,16.863500,-7.606200,-13.455900,21
20:22:39.140,16.863500,-7.606200,-13.466600,21
20:22:39.270,16.863500,-7.606200,-13.477200,21
20:22:39.393,16.863500,-7.606200,-13.487900,21
...

as-manufactured
(manufacturing execution data)

as-planned
(manufacturing instruction data)

as-inspectedas-designed
STEP AP242 G-code MTConnectQIF

INFORMATION MODELS
CAx DOMAIN



This mater ial  is  provided by nVariate Inc for  Off ic ial  Use Only and the mater ial  herein  shal l  be kept pr ivate 
and confidential  and not to be forwarded, d istr ibuted, or  made publ ic ly avai lab le in  any manner. Unti l  a 
defin i t ive agreement is executed and del ivered, there shal l  be no legal  ob l igations owed by ei ther party of any 
k ind whatsoever (other than those relat ing to confidential ity)  wi th  respect to any of the mater ial  contained in  
the presentation. Al l  the in formation contained in  the presentation is subject to fur ther modi f ication. © 
nVariate, Inc., al l  r ights reserved.

SBIR DATA RIGHTS
Contract No.:  FA239424CB031
Contractor Name: nVariate, Inc
Contractor Address: 1101 W  34th Street #619, Aust in, TX 78705
Expirat ion of SBIR Data Protect ion Period: April 4, 2044

The Government's r ights to use, modi fy, reproduce, release, perform, d isp lay, or  
d isclose technical  data or computer software marked wi th  th is legend are restr icted 
dur ing the per iod shown as provided in  paragraph (b)(5) of the Rights in  Noncommercial  
Technical  Data and Computer Software–Smal l  Business Innovation Research (SBIR) 
Program clause contained in  the above identi f ied contract. After  the expi rat ion date 
shown above, the Government has perpetual  government purpose r ights as provided in  
paragraph (b)(5) of that c lause. Any reproduction of technical  data, computer software, 
or  port ions thereof marked wi th  th is legend must also reproduce the markings.

DISTRO A RELEASE – (AFRL-2026-1738) 08 APR 2026
Distribution Statement A (IAW DoDI 5230.24) – Approved for public release: distribution is unlimited.
This presentat ion contains unclassif ied technical information result ing from contracted fundamental research efforts 
that have been approved for publ ic release in accordance with DoDI 5230.09 through a Defense Off ice of 
Prepubl icat ion and Securi ty Review (DOPSR).

Official Use Only / Proprietary and Confidential
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Modeling: CAx <> Requirements

...
#136=VECTOR('',#135,7.5E-1);
#137=CARTESIAN_POINT('',(7.72E-1,5.E-1,7.5E-
1));
#138=LINE('',#137,#136);
#139=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#140=PRESENTATION_STYLE_ASSIGNMENT((#139));
#141=STYLED_ITEM('',(#140),#138);
#142=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#143=DIRECTION('',(0.E0,0.E0,-1.E0));
#144=DIRECTION('',(-1.E0,0.E0,0.E0));
#145=AXIS2_PLACEMENT_3D('',#142,#143,#144);
#147=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#148=PRESENTATION_STYLE_ASSIGNMENT((#147));
#149=STYLED_ITEM('',(#148),#146);
#150=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#151=DIRECTION('',(0.E0,0.E0,-1.E0));
#152=DIRECTION('',(1.E0,0.E0,0.E0));
#153=AXIS2_PLACEMENT_3D('',#150,#151,#152);
#155=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#156=PRESENTATION_STYLE_ASSIGNMENT((#155));
#157=STYLED_ITEM('',(#156),#154);
#158=CARTESIAN_POINT('',(2.5E0,5.E-1,7.5E-1));
#159=DIRECTION('',(0.E0,0.E0,-1.E0));
#160=DIRECTION('',(-1.E0,0.E0,0.E0));
...

...
G01 X1.2661
G02 Y0.6385 J0.1252
G01 X5.1419
G03 Y0.8889 J0.1252
G01 X1.2661
G02 Y1.1393 J0.1252
G01 X5.1419
G18 G02 X5.1794 Z0.9275 K0.0375
G00 Z1.1
X5.1978 Y-1.1144
G01 Z0.8925 F20.
G03 X5.1603 Z0.855 I-0.0375 F60.
G01 X5.1419
X1.2661
G17 G02 Y-0.864 J0.1252
G01 X5.1419
G03 Y-0.6136 J0.1252
G01 X1.2661
G02 Y-0.3632 J0.1252
G01 X5.1419
G03 Y-0.1128 J0.1252
G01 X1.2661
G02 Y0.1376 J0.1252
G01 X5.1419
G03 Y0.388 J0.1252
G01 X1.2661
...

...
<Cylinder23 id="448">

<Cylinder23Core scaleV="10">
<Diameter>20</Diameter>
<Length>50</Length>
<Axis>

<AxisPoint>110 -95 -
50</AxisPoint>

<Direction>0 0 1</Direction>
</Axis>
<Sweep>

<DirBeg>1 0 0</DirBeg>
<DomainAngle>0 

6.28318530717959</DomainAngle>
</Sweep>

</Cylinder23Core>
</Cylinder23>
<Plane23 id="457">

<Plane23Core domainU="-
25.742235784508 46.4287692639813"

domainV="-7.5 82.5">
<Origin>138.867513459481 -125 

0</Origin>
<DirU>-0.5 0.866025403784439 

0</DirU>
<DirV>0 0 -1</DirV>

</Plane23Core>
</Plane23>

...

...
20:22:36.217,16.863500,-7.606200,-13.223900,21
20:22:36.337,16.863500,-7.606200,-13.234600,21
20:22:36.467,16.863500,-7.606200,-13.245200,21
20:22:36.593,16.863500,-7.606200,-13.255900,21
20:22:36.723,16.863500,-7.606200,-13.266600,21
20:22:36.847,16.863500,-7.606200,-13.277200,21
20:22:36.990,16.863500,-7.606200,-13.287900,21
20:22:37.100,16.863500,-7.606200,-13.298600,21
20:22:37.230,16.863500,-7.606200,-13.309200,21
20:22:37.360,16.863500,-7.606200,-13.319900,21
20:22:37.487,16.863500,-7.606200,-13.330600,21
20:22:37.610,16.863500,-7.606200,-13.341200,21
20:22:37.737,16.863500,-7.606200,-13.351900,21
20:22:37.867,16.863500,-7.606200,-13.362600,21
20:22:38.000,16.863500,-7.606200,-13.373200,21
20:22:38.130,16.863500,-7.606200,-13.383900,21
20:22:38.253,16.863500,-7.606200,-13.394600,21
20:22:38.380,16.863500,-7.606200,-13.405200,21
20:22:38.507,16.863500,-7.606200,-13.413200,21
20:22:38.640,16.863500,-7.606200,-13.423900,21
20:22:38.760,16.863500,-7.606200,-13.434600,21
20:22:38.880,16.863500,-7.606200,-13.445200,21
20:22:39.007,16.863500,-7.606200,-13.455900,21
20:22:39.140,16.863500,-7.606200,-13.466600,21
20:22:39.270,16.863500,-7.606200,-13.477200,21
20:22:39.393,16.863500,-7.606200,-13.487900,21
...
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as-planned
(manufacturing instruction data)

as-inspectedas-designed
STEP AP242 G-code MTConnectQIF
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Modeling: CAx <> Requirements

...
#136=VECTOR('',#135,7.5E-1);
#137=CARTESIAN_POINT('',(7.72E-1,5.E-1,7.5E-
1));
#138=LINE('',#137,#136);
#139=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#140=PRESENTATION_STYLE_ASSIGNMENT((#139));
#141=STYLED_ITEM('',(#140),#138);
#142=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#143=DIRECTION('',(0.E0,0.E0,-1.E0));
#144=DIRECTION('',(-1.E0,0.E0,0.E0));
#145=AXIS2_PLACEMENT_3D('',#142,#143,#144);
#147=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#148=PRESENTATION_STYLE_ASSIGNMENT((#147));
#149=STYLED_ITEM('',(#148),#146);
#150=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#151=DIRECTION('',(0.E0,0.E0,-1.E0));
#152=DIRECTION('',(1.E0,0.E0,0.E0));
#153=AXIS2_PLACEMENT_3D('',#150,#151,#152);
#155=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#156=PRESENTATION_STYLE_ASSIGNMENT((#155));
#157=STYLED_ITEM('',(#156),#154);
#158=CARTESIAN_POINT('',(2.5E0,5.E-1,7.5E-1));
#159=DIRECTION('',(0.E0,0.E0,-1.E0));
#160=DIRECTION('',(-1.E0,0.E0,0.E0));
...

...
G01 X1.2661
G02 Y0.6385 J0.1252
G01 X5.1419
G03 Y0.8889 J0.1252
G01 X1.2661
G02 Y1.1393 J0.1252
G01 X5.1419
G18 G02 X5.1794 Z0.9275 K0.0375
G00 Z1.1
X5.1978 Y-1.1144
G01 Z0.8925 F20.
G03 X5.1603 Z0.855 I-0.0375 F60.
G01 X5.1419
X1.2661
G17 G02 Y-0.864 J0.1252
G01 X5.1419
G03 Y-0.6136 J0.1252
G01 X1.2661
G02 Y-0.3632 J0.1252
G01 X5.1419
G03 Y-0.1128 J0.1252
G01 X1.2661
G02 Y0.1376 J0.1252
G01 X5.1419
G03 Y0.388 J0.1252
G01 X1.2661
...

...
<Cylinder23 id="448">

<Cylinder23Core scaleV="10">
<Diameter>20</Diameter>
<Length>50</Length>
<Axis>

<AxisPoint>110 -95 -
50</AxisPoint>

<Direction>0 0 1</Direction>
</Axis>
<Sweep>

<DirBeg>1 0 0</DirBeg>
<DomainAngle>0 

6.28318530717959</DomainAngle>
</Sweep>

</Cylinder23Core>
</Cylinder23>
<Plane23 id="457">

<Plane23Core domainU="-
25.742235784508 46.4287692639813"

domainV="-7.5 82.5">
<Origin>138.867513459481 -125 

0</Origin>
<DirU>-0.5 0.866025403784439 

0</DirU>
<DirV>0 0 -1</DirV>

</Plane23Core>
</Plane23>

...

...
20:22:36.217,16.863500,-7.606200,-13.223900,21
20:22:36.337,16.863500,-7.606200,-13.234600,21
20:22:36.467,16.863500,-7.606200,-13.245200,21
20:22:36.593,16.863500,-7.606200,-13.255900,21
20:22:36.723,16.863500,-7.606200,-13.266600,21
20:22:36.847,16.863500,-7.606200,-13.277200,21
20:22:36.990,16.863500,-7.606200,-13.287900,21
20:22:37.100,16.863500,-7.606200,-13.298600,21
20:22:37.230,16.863500,-7.606200,-13.309200,21
20:22:37.360,16.863500,-7.606200,-13.319900,21
20:22:37.487,16.863500,-7.606200,-13.330600,21
20:22:37.610,16.863500,-7.606200,-13.341200,21
20:22:37.737,16.863500,-7.606200,-13.351900,21
20:22:37.867,16.863500,-7.606200,-13.362600,21
20:22:38.000,16.863500,-7.606200,-13.373200,21
20:22:38.130,16.863500,-7.606200,-13.383900,21
20:22:38.253,16.863500,-7.606200,-13.394600,21
20:22:38.380,16.863500,-7.606200,-13.405200,21
20:22:38.507,16.863500,-7.606200,-13.413200,21
20:22:38.640,16.863500,-7.606200,-13.423900,21
20:22:38.760,16.863500,-7.606200,-13.434600,21
20:22:38.880,16.863500,-7.606200,-13.445200,21
20:22:39.007,16.863500,-7.606200,-13.455900,21
20:22:39.140,16.863500,-7.606200,-13.466600,21
20:22:39.270,16.863500,-7.606200,-13.477200,21
20:22:39.393,16.863500,-7.606200,-13.487900,21
...
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...
#136=VECTOR('',#135,7.5E-1);
#137=CARTESIAN_POINT('',(7.72E-1,5.E-1,7.5E-
1));
#138=LINE('',#137,#136);
#139=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#140=PRESENTATION_STYLE_ASSIGNMENT((#139));
#141=STYLED_ITEM('',(#140),#138);
#142=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#143=DIRECTION('',(0.E0,0.E0,-1.E0));
#144=DIRECTION('',(-1.E0,0.E0,0.E0));
#145=AXIS2_PLACEMENT_3D('',#142,#143,#144);
#147=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#148=PRESENTATION_STYLE_ASSIGNMENT((#147));
#149=STYLED_ITEM('',(#148),#146);
#150=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#151=DIRECTION('',(0.E0,0.E0,-1.E0));
#152=DIRECTION('',(1.E0,0.E0,0.E0));
#153=AXIS2_PLACEMENT_3D('',#150,#151,#152);
#155=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#156=PRESENTATION_STYLE_ASSIGNMENT((#155));
#157=STYLED_ITEM('',(#156),#154);
#158=CARTESIAN_POINT('',(2.5E0,5.E-1,7.5E-1));
#159=DIRECTION('',(0.E0,0.E0,-1.E0));
#160=DIRECTION('',(-1.E0,0.E0,0.E0));
...

...
G01 X1.2661
G02 Y0.6385 J0.1252
G01 X5.1419
G03 Y0.8889 J0.1252
G01 X1.2661
G02 Y1.1393 J0.1252
G01 X5.1419
G18 G02 X5.1794 Z0.9275 K0.0375
G00 Z1.1
X5.1978 Y-1.1144
G01 Z0.8925 F20.
G03 X5.1603 Z0.855 I-0.0375 F60.
G01 X5.1419
X1.2661
G17 G02 Y-0.864 J0.1252
G01 X5.1419
G03 Y-0.6136 J0.1252
G01 X1.2661
G02 Y-0.3632 J0.1252
G01 X5.1419
G03 Y-0.1128 J0.1252
G01 X1.2661
G02 Y0.1376 J0.1252
G01 X5.1419
G03 Y0.388 J0.1252
G01 X1.2661
...

...
<Cylinder23 id="448">

<Cylinder23Core scaleV="10">
<Diameter>20</Diameter>
<Length>50</Length>
<Axis>

<AxisPoint>110 -95 -
50</AxisPoint>

<Direction>0 0 1</Direction>
</Axis>
<Sweep>

<DirBeg>1 0 0</DirBeg>
<DomainAngle>0 

6.28318530717959</DomainAngle>
</Sweep>

</Cylinder23Core>
</Cylinder23>
<Plane23 id="457">

<Plane23Core domainU="-
25.742235784508 46.4287692639813"

domainV="-7.5 82.5">
<Origin>138.867513459481 -125 

0</Origin>
<DirU>-0.5 0.866025403784439 

0</DirU>
<DirV>0 0 -1</DirV>

</Plane23Core>
</Plane23>

...

...
20:22:36.217,16.863500,-7.606200,-13.223900,21
20:22:36.337,16.863500,-7.606200,-13.234600,21
20:22:36.467,16.863500,-7.606200,-13.245200,21
20:22:36.593,16.863500,-7.606200,-13.255900,21
20:22:36.723,16.863500,-7.606200,-13.266600,21
20:22:36.847,16.863500,-7.606200,-13.277200,21
20:22:36.990,16.863500,-7.606200,-13.287900,21
20:22:37.100,16.863500,-7.606200,-13.298600,21
20:22:37.230,16.863500,-7.606200,-13.309200,21
20:22:37.360,16.863500,-7.606200,-13.319900,21
20:22:37.487,16.863500,-7.606200,-13.330600,21
20:22:37.610,16.863500,-7.606200,-13.341200,21
20:22:37.737,16.863500,-7.606200,-13.351900,21
20:22:37.867,16.863500,-7.606200,-13.362600,21
20:22:38.000,16.863500,-7.606200,-13.373200,21
20:22:38.130,16.863500,-7.606200,-13.383900,21
20:22:38.253,16.863500,-7.606200,-13.394600,21
20:22:38.380,16.863500,-7.606200,-13.405200,21
20:22:38.507,16.863500,-7.606200,-13.413200,21
20:22:38.640,16.863500,-7.606200,-13.423900,21
20:22:38.760,16.863500,-7.606200,-13.434600,21
20:22:38.880,16.863500,-7.606200,-13.445200,21
20:22:39.007,16.863500,-7.606200,-13.455900,21
20:22:39.140,16.863500,-7.606200,-13.466600,21
20:22:39.270,16.863500,-7.606200,-13.477200,21
20:22:39.393,16.863500,-7.606200,-13.487900,21
...

as-manufactured
(manufacturing execution data)

as-planned
(manufacturing instruction data)

as-inspectedas-designed
STEP AP242 G-code MTConnectQIF

as-required
SysML
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Modeling: CAx <> Requirements

...
#136=VECTOR('',#135,7.5E-1);
#137=CARTESIAN_POINT('',(7.72E-1,5.E-1,7.5E-
1));
#138=LINE('',#137,#136);
#139=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#140=PRESENTATION_STYLE_ASSIGNMENT((#139));
#141=STYLED_ITEM('',(#140),#138);
#142=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#143=DIRECTION('',(0.E0,0.E0,-1.E0));
#144=DIRECTION('',(-1.E0,0.E0,0.E0));
#145=AXIS2_PLACEMENT_3D('',#142,#143,#144);
#147=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#148=PRESENTATION_STYLE_ASSIGNMENT((#147));
#149=STYLED_ITEM('',(#148),#146);
#150=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#151=DIRECTION('',(0.E0,0.E0,-1.E0));
#152=DIRECTION('',(1.E0,0.E0,0.E0));
#153=AXIS2_PLACEMENT_3D('',#150,#151,#152);
#155=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#156=PRESENTATION_STYLE_ASSIGNMENT((#155));
#157=STYLED_ITEM('',(#156),#154);
#158=CARTESIAN_POINT('',(2.5E0,5.E-1,7.5E-1));
#159=DIRECTION('',(0.E0,0.E0,-1.E0));
#160=DIRECTION('',(-1.E0,0.E0,0.E0));
...

...
G01 X1.2661
G02 Y0.6385 J0.1252
G01 X5.1419
G03 Y0.8889 J0.1252
G01 X1.2661
G02 Y1.1393 J0.1252
G01 X5.1419
G18 G02 X5.1794 Z0.9275 K0.0375
G00 Z1.1
X5.1978 Y-1.1144
G01 Z0.8925 F20.
G03 X5.1603 Z0.855 I-0.0375 F60.
G01 X5.1419
X1.2661
G17 G02 Y-0.864 J0.1252
G01 X5.1419
G03 Y-0.6136 J0.1252
G01 X1.2661
G02 Y-0.3632 J0.1252
G01 X5.1419
G03 Y-0.1128 J0.1252
G01 X1.2661
G02 Y0.1376 J0.1252
G01 X5.1419
G03 Y0.388 J0.1252
G01 X1.2661
...

...
<Cylinder23 id="448">

<Cylinder23Core scaleV="10">
<Diameter>20</Diameter>
<Length>50</Length>
<Axis>

<AxisPoint>110 -95 -
50</AxisPoint>

<Direction>0 0 1</Direction>
</Axis>
<Sweep>

<DirBeg>1 0 0</DirBeg>
<DomainAngle>0 

6.28318530717959</DomainAngle>
</Sweep>

</Cylinder23Core>
</Cylinder23>
<Plane23 id="457">

<Plane23Core domainU="-
25.742235784508 46.4287692639813"

domainV="-7.5 82.5">
<Origin>138.867513459481 -125 

0</Origin>
<DirU>-0.5 0.866025403784439 

0</DirU>
<DirV>0 0 -1</DirV>

</Plane23Core>
</Plane23>

...

...
20:22:36.217,16.863500,-7.606200,-13.223900,21
20:22:36.337,16.863500,-7.606200,-13.234600,21
20:22:36.467,16.863500,-7.606200,-13.245200,21
20:22:36.593,16.863500,-7.606200,-13.255900,21
20:22:36.723,16.863500,-7.606200,-13.266600,21
20:22:36.847,16.863500,-7.606200,-13.277200,21
20:22:36.990,16.863500,-7.606200,-13.287900,21
20:22:37.100,16.863500,-7.606200,-13.298600,21
20:22:37.230,16.863500,-7.606200,-13.309200,21
20:22:37.360,16.863500,-7.606200,-13.319900,21
20:22:37.487,16.863500,-7.606200,-13.330600,21
20:22:37.610,16.863500,-7.606200,-13.341200,21
20:22:37.737,16.863500,-7.606200,-13.351900,21
20:22:37.867,16.863500,-7.606200,-13.362600,21
20:22:38.000,16.863500,-7.606200,-13.373200,21
20:22:38.130,16.863500,-7.606200,-13.383900,21
20:22:38.253,16.863500,-7.606200,-13.394600,21
20:22:38.380,16.863500,-7.606200,-13.405200,21
20:22:38.507,16.863500,-7.606200,-13.413200,21
20:22:38.640,16.863500,-7.606200,-13.423900,21
20:22:38.760,16.863500,-7.606200,-13.434600,21
20:22:38.880,16.863500,-7.606200,-13.445200,21
20:22:39.007,16.863500,-7.606200,-13.455900,21
20:22:39.140,16.863500,-7.606200,-13.466600,21
20:22:39.270,16.863500,-7.606200,-13.477200,21
20:22:39.393,16.863500,-7.606200,-13.487900,21
...

as-manufactured
(manufacturing execution data)

as-planned
(manufacturing instruction data)

as-inspectedas-designed
STEP AP242 G-code MTConnectQIF

as-required
SysML

MBD

MBSE
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Modeling: CAx <> Requirements

...
#136=VECTOR('',#135,7.5E-1);
#137=CARTESIAN_POINT('',(7.72E-1,5.E-1,7.5E-
1));
#138=LINE('',#137,#136);
#139=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#140=PRESENTATION_STYLE_ASSIGNMENT((#139));
#141=STYLED_ITEM('',(#140),#138);
#142=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#143=DIRECTION('',(0.E0,0.E0,-1.E0));
#144=DIRECTION('',(-1.E0,0.E0,0.E0));
#145=AXIS2_PLACEMENT_3D('',#142,#143,#144);
#147=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#148=PRESENTATION_STYLE_ASSIGNMENT((#147));
#149=STYLED_ITEM('',(#148),#146);
#150=CARTESIAN_POINT('',(6.E-1,5.E-1,7.5E-1));
#151=DIRECTION('',(0.E0,0.E0,-1.E0));
#152=DIRECTION('',(1.E0,0.E0,0.E0));
#153=AXIS2_PLACEMENT_3D('',#150,#151,#152);
#155=CURVE_STYLE('',#26,POSITIVE_LENGTH_MEASURE
(2.E-2),#11);
#156=PRESENTATION_STYLE_ASSIGNMENT((#155));
#157=STYLED_ITEM('',(#156),#154);
#158=CARTESIAN_POINT('',(2.5E0,5.E-1,7.5E-1));
#159=DIRECTION('',(0.E0,0.E0,-1.E0));
#160=DIRECTION('',(-1.E0,0.E0,0.E0));
...

...
G01 X1.2661
G02 Y0.6385 J0.1252
G01 X5.1419
G03 Y0.8889 J0.1252
G01 X1.2661
G02 Y1.1393 J0.1252
G01 X5.1419
G18 G02 X5.1794 Z0.9275 K0.0375
G00 Z1.1
X5.1978 Y-1.1144
G01 Z0.8925 F20.
G03 X5.1603 Z0.855 I-0.0375 F60.
G01 X5.1419
X1.2661
G17 G02 Y-0.864 J0.1252
G01 X5.1419
G03 Y-0.6136 J0.1252
G01 X1.2661
G02 Y-0.3632 J0.1252
G01 X5.1419
G03 Y-0.1128 J0.1252
G01 X1.2661
G02 Y0.1376 J0.1252
G01 X5.1419
G03 Y0.388 J0.1252
G01 X1.2661
...

...
<Cylinder23 id="448">

<Cylinder23Core scaleV="10">
<Diameter>20</Diameter>
<Length>50</Length>
<Axis>

<AxisPoint>110 -95 -
50</AxisPoint>

<Direction>0 0 1</Direction>
</Axis>
<Sweep>

<DirBeg>1 0 0</DirBeg>
<DomainAngle>0 

6.28318530717959</DomainAngle>
</Sweep>

</Cylinder23Core>
</Cylinder23>
<Plane23 id="457">

<Plane23Core domainU="-
25.742235784508 46.4287692639813"

domainV="-7.5 82.5">
<Origin>138.867513459481 -125 

0</Origin>
<DirU>-0.5 0.866025403784439 

0</DirU>
<DirV>0 0 -1</DirV>

</Plane23Core>
</Plane23>

...

...
20:22:36.217,16.863500,-7.606200,-13.223900,21
20:22:36.337,16.863500,-7.606200,-13.234600,21
20:22:36.467,16.863500,-7.606200,-13.245200,21
20:22:36.593,16.863500,-7.606200,-13.255900,21
20:22:36.723,16.863500,-7.606200,-13.266600,21
20:22:36.847,16.863500,-7.606200,-13.277200,21
20:22:36.990,16.863500,-7.606200,-13.287900,21
20:22:37.100,16.863500,-7.606200,-13.298600,21
20:22:37.230,16.863500,-7.606200,-13.309200,21
20:22:37.360,16.863500,-7.606200,-13.319900,21
20:22:37.487,16.863500,-7.606200,-13.330600,21
20:22:37.610,16.863500,-7.606200,-13.341200,21
20:22:37.737,16.863500,-7.606200,-13.351900,21
20:22:37.867,16.863500,-7.606200,-13.362600,21
20:22:38.000,16.863500,-7.606200,-13.373200,21
20:22:38.130,16.863500,-7.606200,-13.383900,21
20:22:38.253,16.863500,-7.606200,-13.394600,21
20:22:38.380,16.863500,-7.606200,-13.405200,21
20:22:38.507,16.863500,-7.606200,-13.413200,21
20:22:38.640,16.863500,-7.606200,-13.423900,21
20:22:38.760,16.863500,-7.606200,-13.434600,21
20:22:38.880,16.863500,-7.606200,-13.445200,21
20:22:39.007,16.863500,-7.606200,-13.455900,21
20:22:39.140,16.863500,-7.606200,-13.466600,21
20:22:39.270,16.863500,-7.606200,-13.477200,21
20:22:39.393,16.863500,-7.606200,-13.487900,21
...

as-manufactured
(manufacturing execution data)

as-planned
(manufacturing instruction data)

as-inspectedas-designed
STEP AP242 G-code MTConnectQIF

as-required
SysML ?
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Is your data in really in conformance?
STEP AP242 Ed.3 QIF 3.0 MTConnect V2.5

Documentation AP242 -- HTML

XSD  <xs:documentation>
+ Word content →
PDF [19]
(normative)

XMI →
PDF [5]
(informative)

XMI →
HTML [6]
(informative)

Model

Domain Model -- XMI (SysML 1.x) (normative per 4442 Annex A A.2.2) 
[26][27]

|  - mapping -- XMI (SysML 1.x) [26][27]
Core Model -- XMI (SysML 1.x) [21]

|  - mapping -- XMI (SysML 1.x) [25]
Application Reference Model (ARM) -- [none]

Module Interpreted Model (MIM) -- [none]

XSD [12][13][14][17]
XSLT [15][18]
(normative)

Cameo Enterprise Architect (SysML
plugin) →
XMI [3][7][8]
(normative)

Schema

Domain Model -- XSD (text document normative per 4442 Annex A A.2.1)
XSD, EXPRESS (machine data informative per 4442 Annex A A.2.1)
XML (C.4 of AP242)
AP242 XML conformance is by XSD

|  - mapping -- XSD
Core Model --

|  - mapping -- [none]
Application Reference Model (ARM) -- EXPRESS

|  - mapping -- STEP mapping specification language [24]
Module Interpreted Model (MIM) -- EXPRESS

XSD [12][13][14][17]
(normative)

XMI →
XSD [4][9][10][11]
(informative)

Data format

Domain Model -- XML (C.4 of AP242)
Core Model -- [none]

Application Reference Model (ARM) -- [none]

Module Interpreted Model (MIM) -- STEP-file (10303-21) [22]
Standard data access interface or simply SDAI (10303-

22) [22]
HDF5 (10303-26) [22]
STEP-XML (10303-28) [22]

XML [16][20]
(normative)

XMI projection →
XML [?]
(normative)
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2024-11-26T21:30:46.756Z|Samples|PathFeedrate|Actual|ActPathFeedrate|0.0
2024-11-26T21:30:46.756Z|Samples|Position|Actual|YAxisPosition|40.485
2024-11-26T21:30:46.756Z|Samples|Load||load-Z_P1|43.0
2024-11-26T21:30:46.896Z|Events|PathFeedrateOverride|Programmed|feedoverride-
1|0
2024-11-26T21:30:47.166133Z|Samples|Torque||TMACHorsepower|0.062751
2024-11-26T21:30:47.006Z|Samples|PathFeedrate|Actual|ActPathFeedrate|12.6323
2024-11-26T21:30:47.006Z|Samples|Position|Actual|YAxisPosition|39.792
2024-11-26T21:30:47.006Z|Samples|Load||load-Y_P1|5.0
2024-11-26T21:30:47.006Z|Samples|Load||load-Z_P1|44.0
2024-11-26T21:30:47.13Z|Samples|Position|Actual|YAxisPosition|36.967
2024-11-26T21:30:47.13Z|Samples|Load||load-Y_P1|4.0
2024-11-26T21:30:47.271Z|Samples|PathFeedrate|Actual|ActPathFeedrate|15.7649
2024-11-26T21:30:47.271Z|Samples|Load||XLoad|5.0
2024-11-26T21:30:47.38Z|Samples|Position|Actual|YAxisPosition|34.445
2024-11-26T21:30:47.49Z|Samples|PathFeedrate|Actual|ActPathFeedrate|16.3618
2024-11-26T21:30:47.49Z|Samples|Position|Actual|YAxisPosition|31.885
2024-11-26T21:30:47.49Z|Samples|Load||load-Y_P1|5.0
2024-11-26T21:30:47.49Z|Samples|Load||load-Z_P1|45.0
2024-11-26T21:30:47.63Z|Samples|Position|Actual|YAxisPosition|28.435
2024-11-26T21:30:47.63Z|Samples|Load||load-Y_P1|11.0
2024-11-26T21:30:47.63Z|Samples|Load||load-Z_P1|44.0
2024-11-26T21:30:47.771Z|Events|Block||block-1|Y-1.5174
2024-11-26T21:30:47.771Z|Samples|PathFeedrate|Actual|ActPathFeedrate|15.4982
2024-11-26T21:30:47.771Z|Samples|Load||XLoad|6.0
2024-11-26T21:30:47.771Z|Samples|Load||load-Y_P1|5.0
2024-11-26T21:30:47.88Z|Samples|PathFeedrate|Actual|ActPathFeedrate|31.5299
2024-11-26T21:30:47.88Z|Events|PathFeedrateOverride|Programmed|feedoverride-
1|80
2024-11-26T21:30:47.88Z|Samples|Position|Actual|YAxisPosition|23.409
2024-11-26T21:30:48.005Z|Samples|Load||load-Y_P1|6.0
2024-11-26T21:30:48.005Z|Samples|Load||load-Z_P1|45.0
2024-11-26T21:30:48.214133Z|Samples|Torque||TMACHorsepower|0.065133
...
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2024-11-26T21:30:46.756Z|Samples|PathFeedrate|Actual|ActPathFeedrate|0.0
2024-11-26T21:30:46.756Z|Samples|Position|Actual|YAxisPosition|40.485
2024-11-26T21:30:46.756Z|Samples|Load||load-Z_P1|43.0
2024-11-26T21:30:46.896Z|Events|PathFeedrateOverride|Programmed|feedoverride-1|0
2024-11-26T21:30:47.166133Z|Samples|Torque||TMACHorsepower|0.062751
2024-11-26T21:30:47.006Z|Samples|PathFeedrate|Actual|ActPathFeedrate|12.6323
2024-11-26T21:30:47.006Z|Samples|Position|Actual|YAxisPosition|39.792
2024-11-26T21:30:47.006Z|Samples|Load||load-Y_P1|5.0
2024-11-26T21:30:47.006Z|Samples|Load||load-Z_P1|44.0
2024-11-26T21:30:47.13Z|Samples|Position|Actual|YAxisPosition|36.967
2024-11-26T21:30:47.13Z|Samples|Load||load-Y_P1|4.0
2024-11-26T21:30:47.271Z|Samples|PathFeedrate|Actual|ActPathFeedrate|15.7649
2024-11-26T21:30:47.271Z|Samples|Load||XLoad|5.0
2024-11-26T21:30:47.38Z|Samples|Position|Actual|YAxisPosition|34.445
2024-11-26T21:30:47.49Z|Samples|PathFeedrate|Actual|ActPathFeedrate|16.3618
2024-11-26T21:30:47.49Z|Samples|Position|Actual|YAxisPosition|31.885
2024-11-26T21:30:47.49Z|Samples|Load||load-Y_P1|5.0
2024-11-26T21:30:47.49Z|Samples|Load||load-Z_P1|45.0
2024-11-26T21:30:47.63Z|Samples|Position|Actual|YAxisPosition|28.435
2024-11-26T21:30:47.63Z|Samples|Load||load-Y_P1|11.0
2024-11-26T21:30:47.63Z|Samples|Load||load-Z_P1|44.0
2024-11-26T21:30:47.771Z|Events|Block||block-1|Y-1.5174
2024-11-26T21:30:47.771Z|Samples|PathFeedrate|Actual|ActPathFeedrate|15.4982
2024-11-26T21:30:47.771Z|Samples|Load||XLoad|6.0
2024-11-26T21:30:47.771Z|Samples|Load||load-Y_P1|5.0
2024-11-26T21:30:47.88Z|Samples|PathFeedrate|Actual|ActPathFeedrate|31.5299
2024-11-26T21:30:47.88Z|Events|PathFeedrateOverride|Programmed|feedoverride-1|80
2024-11-26T21:30:47.88Z|Samples|Position|Actual|YAxisPosition|23.409
2024-11-26T21:30:48.005Z|Samples|Load||load-Y_P1|6.0
2024-11-26T21:30:48.005Z|Samples|Load||load-Z_P1|45.0
2024-11-26T21:30:48.214133Z|Samples|Torque||TMACHorsepower|0.065133
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2024-11-26T21:30:46.756Z|Samples|PathFeedrate|Actual|ActPathFeedrate|0.0
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2024-11-26T21:30:47.13Z|Samples|Position|Actual|YAxisPosition|36.967
2024-11-26T21:30:47.13Z|Samples|Load||load-Y_P1|4.0
2024-11-26T21:30:47.271Z|Samples|PathFeedrate|Actual|ActPathFeedrate|15.7649
2024-11-26T21:30:47.271Z|Samples|Load||XLoad|5.0
2024-11-26T21:30:47.38Z|Samples|Position|Actual|YAxisPosition|34.445
2024-11-26T21:30:47.49Z|Samples|PathFeedrate|Actual|ActPathFeedrate|16.3618
2024-11-26T21:30:47.49Z|Samples|Position|Actual|YAxisPosition|31.885
2024-11-26T21:30:47.49Z|Samples|Load||load-Y_P1|5.0
...
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2024-11-26T21:30:46.756Z|Samples|PathFeedrate|Actual|ActPathFeedrate|0.0
2024-11-26T21:30:46.756Z|Samples|Position|Actual|YAxisPosition|40.485
2024-11-26T21:30:46.756Z|Samples|Load||load-Z_P1|43.0
2024-11-26T21:30:46.896Z|Events|PathFeedrateOverride|Programmed|feedoverride-1|0
2024-11-26T21:30:47.166133Z|Samples|Torque||TMACHorsepower|0.062751
2024-11-26T21:30:47.006Z|Samples|PathFeedrate|Actual|ActPathFeedrate|12.6323
2024-11-26T21:30:47.006Z|Samples|Position|Actual|YAxisPosition|39.792
2024-11-26T21:30:47.006Z|Samples|Load||load-Y_P1|5.0
2024-11-26T21:30:47.006Z|Samples|Load||load-Z_P1|44.0
2024-11-26T21:30:47.13Z|Samples|Position|Actual|YAxisPosition|36.967
2024-11-26T21:30:47.13Z|Samples|Load||load-Y_P1|4.0
2024-11-26T21:30:47.271Z|Samples|PathFeedrate|Actual|ActPathFeedrate|15.7649
2024-11-26T21:30:47.271Z|Samples|Load||XLoad|5.0
2024-11-26T21:30:47.38Z|Samples|Position|Actual|YAxisPosition|34.445
2024-11-26T21:30:47.49Z|Samples|PathFeedrate|Actual|ActPathFeedrate|16.3618
2024-11-26T21:30:47.49Z|Samples|Position|Actual|YAxisPosition|31.885
2024-11-26T21:30:47.49Z|Samples|Load||load-Y_P1|5.0
...
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AF233-D016 TITLE: Technical Data Package (TDP) Modernization for As-Built Data
OBJECTIVE: The topic seeks to develop a software platform that facilitates the delivery of Technical Data Packages 
(TDPs) with the necessary Product Manufacturing Information (PMI), including inspection and machine controller 
data, using neutral data exchange standards to provide a complete as-built assembly model. The envisioned 
platform will provide traceability throughout the manufacturing process (from design through final inspection), while 
maintaining a linked single fit-for-purpose Authoritative Source of Truth (ASoT) geometric model. The underlying 
models are expected to be agnostic of commercial computer-aided engineering platforms; i.e., the models should 
leverage open data formats.

• develop a software platform
• TDPs with PMI
• as-inspected and as-manufactured data
• neutral standards
• traceability
• ASoT geometric model
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conventional modernized

Unirep for MagicDraw®

Unirep for Creo®
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• Standards Development Organizations (SDOs): model-based hesitancy.
‒ solution: SDO model-based standards monetarization or SDO extinction?
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• Standards Development Organizations (SDOs): model-based hesitancy.
‒ solution: SDO model-based standards monetarization or SDO extinction?

• Standards modeling from documents: translation or transformation?
‒ solution: CAx-IF for requirements alignment to MBD standards (MBSE-IF?).
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TDP Modernization for As-Built Data: open issues

• Standards Development Organizations (SDOs): model-based hesitancy.
‒ solution: SDO model-based standards monetarization or SDO extinction?

• Standards modeling from documents: translation or transformation?
‒ solution: CAx-IF for requirements alignment to MBD standards (MBSE-IF?).

• CAM as-instructed data: remains a frustrating void in the CAx standards atlas.
‒ solution: CAM vendors follow the CAI path (i.e., QIF) and do something as a group.
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TDP Modernization for As-Built Data: open issues

• Standards Development Organizations (SDOs): model-based hesitancy.
‒ solution: SDO model-based standards monetarization or SDO extinction?

• Standards modeling from documents: translation or transformation?
‒ solution: CAx-IF for requirements alignment to MBD standards (MBSE-IF?).

• CAM as-instructed data: remains a frustrating void in the CAx standards atlas.
‒ solution: CAM vendors follow the CAI path (i.e., QIF) and do something as a group.

• CAx model registration: extremely burdensome; extremely, preventable.
‒ solution: CAx-IF requirement of 4 x 4 transformation matrix 𝑇𝑇 𝐱𝐱 = 𝐴𝐴𝐱𝐱.
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TDP Modernization for As-Built Data: open issues

• Standards Development Organizations (SDOs): model-based hesitancy.
‒ solution: SDO model-based standards monetarization or SDO extinction?

• Standards modeling from documents: translation or transformation?
‒ solution: CAx-IF for requirements alignment to MBD standards (MBSE-IF?).

• CAM as-instructed data: remains a frustrating void in the CAx standards atlas.
‒ solution: CAM vendors follow the CAI path (i.e., QIF) and do something as a group.

• CAx model registration: extremely burdensome; extremely, preventable.
‒ solution: CAx-IF requirement of 4 x 4 transformation matrix 𝑇𝑇 𝐱𝐱 = 𝐴𝐴𝐱𝐱.

• QIF standardization: welcome to the wild west of data exchange.
‒ solution: CAx-IF QIF recommended practices for vendor adoption.
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TDP Modernization for As-Built Data: open issues

• Standards Development Organizations (SDOs): model-based hesitancy.
‒ solution: SDO model-based standards monetarization or SDO extinction?

• Standards modeling from documents: translation or transformation?
‒ solution: CAx-IF for requirements alignment to MBD standards (MBSE-IF?).

• CAM as-instructed data: remains a frustrating void in the CAx standards atlas.
‒ solution: CAM vendors follow the CAI path (i.e., QIF) and do something as a group.

• CAx model registration: extremely burdensome; extremely, preventable.
‒ solution: CAx-IF requirement of 4 x 4 transformation matrix 𝑇𝑇 𝐱𝐱 = 𝐴𝐴𝐱𝐱.

• QIF standardization: welcome to the wild west of data exchange.
‒ solution: CAx-IF QIF recommended practices for vendor adoption.

• MTConnect data capture: high rate of machine data collection? don’t even ask…
‒ solution: allocate portion of AI budget to as-executed data collection.
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Questions? Comments?

Contact:

benurick@nvariate.com

dankeller@nvariate.com
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