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‘ Digital Gap Between Design and Downstream Domains
\

. . . Enabling Technology to Bridge Gap (MBD, MBC, QIF
Extending the Digital ‘ 9 gy g P ( )

Thread with Model- :
Based Characteristics ‘ Types of Model-Based Characteristic
(MBC) and QIF )

‘ Bill of Characteristics (BoC)

[

‘ Consumption Workflow Example
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| Digital Gap Between Design & Ops

@ P ﬂ
Product ” ‘ Manufacturing

Engineering & Quality

_ Valley of — -
I‘ ~_ CAD/PLM 1 Requirements \' : ';/I'aa::;?durmg } Quality Planning
= = Death i —
o — I
& e . ’ . =/ CAM & Other
\|—" Simulation i Costing l Metrology = Process

= [=] . Manual handling of characteristics at each stage is a burden
£ %/ Inconsistent processing of characteristics by personnel
# © @ No visibility of characteristics across enterprise
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I Digital Thread, MBD, and Characteristics

What is the Digital :

( 3\
. We have amazing, lMBD Is the data . Don't think of the
: anguage for : :
expert point oroduct data enabling technology in
technologies in narrow ) ﬂ the abstract
domains = N . .
Characteristics: - ldentify use cases in

- The Digital Thread is the atomic unit of detail - then we can
connecting these data in an MBD | | understand the
technologies to allow \_Semantic application of the
INnteractions characteristics are tech ﬂO'Ogy

the core building
block for the digital
(thread )
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| Model-Based Characteristics (MBC)

© 2025 Rubypoint. All rights reserved.

Model-Based Characteristics
DMSC 2024

How should we track characteristics?

Besides the characteristic ID, what additional
Mmetadata should we track?

Model-Based Characteristics provides guidelines
for thinking of characteristics as business
objects.

Even though it addresses the model-based case
directly, its principles can be applied broadly,
even to drawing-based products.
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| Model-Based Characteristics (MBC)

MBC Standard Overview

« Characteristics IDs (Balloons)
« Augmentations:
» Criticality Classifications

 Product Requirements
Associations

« Verification Plan Requirements

© 2025 Rubypoint. All rights reserved.



Model-Based Characteristics (MBC)

© 2025 Rubypoint. All rights reserve
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Model-Based Characteristics (MBC)

Requirement
Association
(PRA)

(&

” Product )

Product
Characteristic
Tag (PC)

A

( REQ-ME-044 { PC041)

(¥

4

Reference to the
requirement that drove
the creation of this
characteristic

Useful for systems
modelling and DFMEA

)
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Requirement
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Model-Based Characteristics (MBC)

Product Criticality
Characteristic Classification
Tag (PC) (CC)

AA

)

( REQ-ME-044 { PC041 )CR:S.2)
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Model-Based Characteristics (MBC)
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Product
Requirement

Association
(PRA)
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* Method (e.g., CMM, \
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Model-Based Characteristics (MBC)

” Product
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the creation of this
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Useful for systems
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(Balloon)

Core ID for tracking
this characteristic
This ID should be
unique in the part

)

\

Level (ordered list, e.g., HIGH,
MEDIUM, LOW)
Category (Multi-choice unordered

selection (e.g., SAFETY, REGULATORY,
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process control

ISO 23952: QIF

STANDZ:ZONAL T~ -
/ using QIF
'so 239 ISO //
22005 |
Measurement Bill of Characteristics
result data (*what”) and
Measurement Plan
(*how”) data
QIF Resources

Iso
9 2395,
opyye, 22202

May, O-Auy

tion h"‘ewo mator s

k(i) tems g,

Mogray:

tiop,

Quay

ity

/
)
ISO/DMIS 5.3
is fully linked to
Measurement

QIF
templates,

macros, and
4 best practices
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| Featuresin QIF

An abstraction for referencing a portion of

a part.

In MBD, this means:
A container for referencing one or more
geometrical entities on the model

There are lots of feature types! Some examples:

* Cylinder .
« Plane .
e Cone .

 Opposite Parallel
Planes (slot)

* Freeform (generic)

» Circles

© 2025 Rubypoint. All rights reserved.

Lines

Ellipse

Compound Features
Pattern Features
Etc.

rubypoint

This Cylinder feature is made up of 2
CAD surfaces. (Pretty typical.)

But the CAD’'s mathematical
representation of this geometry is
irrelevant — this is a functional hole
and needs to be treated as such!
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| Characteristics in QIF

A control or specification placed on a
Feature.

For example, a Tolerance, a Surface
Finish, a Weld specification, etc.

© 2025 Rubypoint. All rights reserved.

With QIF MBD, it is
also possible for a
Characteristic to have
a 3D presentation
element (e.g., an
annotation). But
that's for human
consumption.

How is a Characteristic
connected to the MBD?

A Characteristic points to a Feature, and
a Feature points to CAD geometry.

Characteri
stic

> Feature
CAD
Surface




Enterprise Technical Data Exchange

CONCEPT

PC15  Native CAD
) STEP 242

3D PDF

PC15

Native CAD 2D Specs

PC15

U
Q{:

Model-Based Enterprise (MBE)

Native CAD
STEP 242
3D PDF

vh, 5
= N V)
L]
[ ]
.
(
. oS
L) hEl
(X} e

DISPOSAL

© 2025 Elysium @ Model-Based Characteristic Data
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Enterprise Technical Data Exchange

N
w4
LomsEpE 18

M Trusted 3D Data Package:
- A collection of authorized, trusted and validated model-based artifacts that

communicate the complete technical description of a part that supports the
interoperability, traceability, and human-readability of technical data across all

enterprise consumption workflows.

CONCEPT

© 2025 Elysium

PC15 Native CAD PC15 Native CAD

PC15 [y [
& STEP 242 o) STEP 242
Trusted : 3D PDF . 3D PDF
R 3D TDP
Native CAD 2D Specs

DISPOSAL

/

@ Model-Based Characteristic Data
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Traceability of Model-Based Characteristics (MBC):

Characteristics e — Graphical Representation @
- @ . 4X &5.312 +.005 THRU J\‘Tr usted

Human-Readable [ & [Fo.003@ [AB®™ [ @]

///T

ey
MBC Underlying Datd Strycture:
Metadata / Attribute; ;" |
+ Characteristic Tag: MBC_PC_TAG
- UUID (CPID): MBC_PC_UUID
. A/nn6tatior;:’MBC_FI’C_ANN?TATION_ID
7 /

 Graphical Representation

Interoperable
- Metadata/Attribute Structure

Trusted

» Compliant to Standards

- Semantic Completeness
 Universally Unique

- Verified Through Checking

Traceable

« Consumable and Supported by
Software and System Providers
Across the Enterprise

Enterprise Traceability

# ELYSIUM
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Types of Model-Based Characteristic (MBC)

Per DMSC MBC 1.0 Standard .

D04_Top 2.313+.005

D04 _Top ©.313+.005
D04_Top 3.313+.005

D04 _Top ©.313+.005 /
D04_Top [4 [Zos@[A[BM][C® AB(M)C(M)
D04_Top & [B003@[A[B@[C® AB(M)C(M)
D04_Top 4 [2003@[A[B®[CO] AB(M)C(M)
D04_Top 2003 [A[B®[CO] AB(M)C(M)
D04 _Top ©2.390+.003 /
D04_Top 4 [B.005@[A[B@[C® AB(M)C(M)
D04 _Top £71.001
D04_Top ©.200+.002
D04_Top
D04_Top A [005[A[B®[C® AB(M)C(M)
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o L , ,
- Y Characteristics ASS|gned Y Alt. Option
g _ _ Release )
= Engineering Quality Manufacturing — | =————Inspection e
g : Manuallv Balloon Manually Transcribe Y
© 20 Dzt 2D Dr{awmg Generate Manual Reuse BoC in Inspection s
(m] 3D Model BoC Software R
=5
7 Partial Characteristics J¢ Complete Characteristics Assigned
8 . . Release
@ Engineering Enterprise Data Quality =— | —— Manufacturing — | — Inspection —
11]
— 3D Visual Data
% Model-Based Generate QIF Package Data Package Reuse
Definition
§ < Characterizad MBD - Reuse Parent Characteristics  + Data Package Consists of * Increased Automation and Data Traceability
-Parent ID’s Only w/ UUID’s « Assign Instance Characteristics  Characterized Data

« Assign Instance UUID’s
» Auto Create BoC

Key Points:
» Nirvana State is to have ALL characteristics within the native CAD...
» Partial characteristics in Native CAD:

« Lack of tools/support by CAD Vendors and 3™ party tools

* NXIs the exception!

+ Pattern decomposition is complex, difficult, and lacks industry standardization
» Characteristic Authoring in QIF:

*  Mature and consistent workflow

© 2025 Elysium .':.'.'.' ELYSIUM
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Characteristic/Balloon Assignments
O o , .
s Y Characteristics ASS|gned Y Alt. Option
© _ _ Release
‘g Engineering | Quality Manufacturing — | ———— Inspection
g _ " v Ball Manually Transcribe Y
a o S— .
+ Partial Characteristics Y Complete Characteristics Assigned
. . Release
Engineering Enterprise Data Quality =— | —— Manufacturing — | — Inspection —

* Increased Automation and Data Traceability

g
@
)
®

14]

=
]

g
o

=

« Characterized MBD * Reuse Parent Characteristics ~ « Data Package Consists of
-Parent ID’s Only w/ UUID’s « Assign Instance Characteristics  Characterized Data
« Assign Instance UUID’s

» Auto Create BoC

Y Characteristics Assigned
Release

Model-Based

. * Increased Automation and Data Traceability
« Uncharacterized MBD » Auto Assign Characteristics » Data Package Consists of

-Parent and Instances Characterized Data
+ Assign UUID’s
» Auto Create BoC

© 2025 Elysium

3D .
\Y ID
Model-Based Generate QIF S Data Package Reuse
Definition Package

Engineering Enterprise Data Quality =—— |—— Manufacturing — | — Inspection —

3D ;
\ | Dat
Model-Based Generate QIF S Data Package Reuse
Definition Package
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Model-Based

| Model-Based Characteristic Assignment (Nattiigle CAD)

¥y

. _ Release
Engineering |
3D
Model-Based Generate QIF

Definition

* Characterized MBD
-Parent ID’s Only w/ UUID’s

Source CAD Data

* Partial Characteristic Assignment

(3.639)

.2004,002 <pCoe>
(& 001@[A[B®] <Pcoss|

é/ 4X 2.3132.006 THRU <PC10>

[ B[P 003BAIB@[C®] <PCT 1>

£2.990+.003 THRU <PCT6>
[$[7.005@|A[B]c@] <Fc17>

(4.255)

2X SO0 S PO

[ ] o05]A[B]c@] <Pe15> &

2.2008.002 <PC13>

5. 001 <PC14>
(B[O ABRIEE] Fcos < (LIZ01BA]
UNLESS OTHERWISE INDICATED

—— 4X P.313+.005 THRU <PC10>
/@ /| B.0036D A /B /C@ | <PC11>

/

MBC_PC_TAG String PC10

MBC_PC_UUID String 9eleca72-152d-4b2c-aTea-18b329d9d3c0

» Parent Characteristics and UUID’s
* If Instance ID’s, Incomplete or Low Pattern Support

*

* Reuse Parent Characteristics
« Assign Instance Characteristics

Enterprise Data

Visual Data

Package

» Data Package Consists of

Characterized Data

Quality =— | —— Manufacturing — | — Inspection —

Data Package Reuse

* Increased Automation and Data Traceability

L

oo cio-
<PC11>
& | PC10.2 2
mm
@@) @@
\PC11.3 2 \LPC11.4 4
Tag Pres. State Requirement +TOL Nominal -TOL DRF
PC10.1 D04 _Top 9.313+.005 0.005 0.313 0.005 /
PC10.2 D04 Top 2.313+.005 0.005 0.313 0.005 /
PC10.3 D04 _Top ©0.313£.005 0.005 0.313 0.005 /
PC10.4 D04 _Top $.313+.005 0.005 0.313 0.005 /
PC11.1 D04_Top [4 [2003@[A[B@[C® 0.003 / / AB(M)C(M)
PC11.2 D04_Top [4 [2003@[A[B@[C® 0.003 / / AB(M)C(M)
PC11.3 D04 _Top [$ [2003@[A[B®[C® 0.003 / / AB(M)C(M)
PC11.4 D04 Top [$ [200:@[A[B@[CO] 0.003 / / AB(M)C(M)
PC12 D04 _Top $2.390+.003 0.003 2.390 0.003 /
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Model-Based Characteristic Assignment (QIF

Release

Engineering |

3D
Model-Based

Definition
* Uncharacterized MBD

Model-Based

(3.638)

.200¢.002
[#]01@/A/BBD]
fe]

4X £.3132.005 THRU

[&/70030/A[EB/CO]

22.390+.003 THRU
[S[D006@/AEB[CB]

(@.255)

> g.200:.002
(8]

o 4X J.313+.005 THRU
// & /2.003@ |A/B@®/C@

[B]015]A/s@[cB]

UNLESS OTHERWISE SPECIFIED

* No Characteristics Assigned

© 20 e i D ey

Generate QIF

 Auto Assign Characteristics
-Parent and Instances

Source CAD Data

*

Enterprise Data

Visual Data

Package

» Data Package Consists of
Characterized Data

Data Package Reuse

* Increased Automation and Data Traceability

Workflow)

L

Quality =— |—— Manufacturing — | — Inspection —

| PC10.1 2 'PC10.2 5
L PC11.1 2 D
06
0
[ Dociis$ <o ®
0
Tag Pres. State Requirement +TOL Nominal -TOL DRF
PC10.1 D04_Top .313+.005 0.005 0.313 0.005 /
PC10.2 D04_Top (.313+.005 0.005 0.313 0.005 /
PC10.3 D04_Top 2.313+.005 0.005 0.313 0.005 /
PC10.4 D04_Top .313+.005 0.005 0.313 0.005 /
PC11.1 D04_Top [@ [Zos@[A[BM[C@® 0.003 / / AB(M)C(M)
PC11.2 D04_Top [4 [B003@[A[B®[C® 0.003 / / AB(M)C(M)
PC11.3 D04_Top [$ [003@[A[BO[CO] 0.003 / / AB(M)C(M)
PC11.4 D04_Top [$ [B003@[A[B@[CO] 0.003 / / AB(M)C(M)
PC12 D04_Top $2.390+.003 0.003 2.390 0.003 /
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QIF and Characteristic Support

End-To-End Trusted 3D Technical Data

Enterprise Reuse

STEF' 242
2D Specs

Consumption
Workflows

=11
— s e - Planning

Requirement

- @ 0.313 -0.005 / +0.005
: @ 0.313 -0.005 / +0.005
: @ 0.313 -0.005 / +0.005

=
o
o

=
o
S}

: - @ 0.313 -0.005 / +0.005
C10.4 @ 0.313 -0.005 / +0.005
114 ¢ [$10©@

B
e
NS

o
oy
(3]
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| QIF Designators and UUID’s

SIEMENS N X

.

@) Characteristic Navigator

Title

= % Characteristics

General Mote (PC1) "PC1"

= General Mote (PC2) "PC2"
General Mote (PC3) "PC3"

= General Mote (PC4) "PC4"

% Linear Dimension (PC5) "PC5"

% Linear Dimension (PCE) "PCE"

= % Surface Profile (PC7) "PCT"

% Linear Dimension (PC8) "PC8"

‘h Position (PC9) "PCY"

¥
-

~ Characteristic Instance Details

cﬁs Diametral Dimension (PC10) "PC10"

*tg) Pasitien (PC11) "PC11"

© 2025 Elysium
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Parameter
Appended Text Bot...
Appended Text Left
Appended Text Right
Appended Text Top
Base ID

Basic

Designator
Extension ID

Index

Inspection

Lower Allowance
Lower Delta
MNominal Precision
MNominal Value
Reference

Status

Tolerance Precision
Tolerance Type
Type

Unit

Upper Allowance
Upper Delta

uuiD

Elysium QIF

& "caL OneDi DPDF\BoC 2DPDRQIF 3DPDF BoC Ds DMSC " widget ¢ - Notepad++ ° N
File Edit Search View Encoding Langusge Settings Tools Macro Run Plugins Window ? ° o .
s HHRE LA 4B 9e|ts x| EE|=T1-EZE0he @ BENME DEE=av 2 ° .t .
[E elysium_widget_characterized2.gif 2 m| o . .o
322141 <DiameterCharacteristicNominal id="3502"> o ° .
32214270 <Attributes n="13"> « . 5
32213 <AttributeStr name="MBC PC TAG" value="BC1l0"/> .
324144 <AttributeStr namEZ"MBC:PC:UUID" value="9e0eca72-152d-4b2c-a7ea-18b329d9d3c0" /> ° L.
<PC10> 722145 <AttributeDl name="PTC DIM TOL VALUE" value="0.005"/>
- — 322146 <AttributeStr name="PTC DIM TYPE" value="Diameter"/>
—’X BM ‘CQ\A) <PC11> 322147 <Attributestr name="PTC DIM VALUE DISPLAY" value="Nominal Value"/>
- 322148 <AttributeDl name="PTC_DIM NOMINAL VAL" value="0.3125"/>
322149 <AttributeBool name="PTC FRACTIONAL FORMAT" value="false"/>
322150 <AttributeBool namez“PTC:DIM_DISP VXL ROUNDED" value="true"/>
322151 <attributeIl name="PTC_DIM DECIMALS" value="3"/>
322152 <AttributeStr name:"PTE TOI.ERANCE MODE" value="+- Symmetric"/>
Value 322153 <AttributeStr name="PTC_DIM TEXT" value="4X #{diameter}@D THRU &lt;PC10>"/>
322154 <AttributeStr name:"PTC:DISELAY_TYPE" value="Neither"/>
322155 <AttributeIl name="_ 3dv.FeatureCounter" value="4"/>
4 322156 | </Attributes> -
THRU 322157 <CharacteristicDefinitionId>3501</CharacteristicDefinitionId>
322158 o <FeatureNominalIds n="1">
322159 <Id»>3504</1d>
10 322160 </FeatureNominalIds>
322161 <Name>ad687</Name>
No 322162 H <CharacteristicDesignator>
PC10 i : <Designator>PCl0</Designator>
322164 <UUID>9e0eca72-152d-4b2c-aTea-18b329d9d3c0</UUID>
322165 ﬂcharacterlsticDeSignator>
322166 <TargetValue decimalPlaces="3" linearUnit="inch">0.3125</TargetValue>
0 32216 E </DiameterCharacteristicNominal>
Mo /
0.308 322478 <DiameterCharacteristicItem id="3515"> 322500 <DiameterCharacteristicItem id="3519">
322479 <Name>DIAMETER</Name:> 322501 <Name>DIAMETER</Name>
-0.003 322480 © <CharacteristicDesignator> 322502 <CharacteristicDesignator>
3 322481 <Designator>PCl0.1</Designator> 322503 <Designator>PC10.3</Designator>
322482 <UUID>9e0eca72-152d-4b2c-aTea-18b329d9d3c0</UUID> 322504 <UUID>9%e0eca72-152d-4b2c-aTea-18b329d9d3c0</UUTD>
0.313 322483 F </CharacteristicDesignator> 322505 </CharacteristicDesignator>
No 322484 H <FeatureltemIds n="1"> 322506 <FeatureltemIds n="1">
322485 <Id>3514</Id> 322507 <Id>3518</Id>
Saved 322486 | </FeatureltemIds> 322508 </FeatureItemIds>
3 322487 <CharacteristicNominalld>3502</CharacteristicNominallId> 322509 <CharacteristicNominalId>3502</CharacteristicNominalId>
322488 L </DiameterCharacteristicltem> 322510 </DiameterCharacteristicItem>
EqualBilateral L
ﬁ . . 322489 <DiameterCharacteristicItem id="3517"> 322511 <DiameterCharacteristicItem id="3521">
Diametral Dimension 322490 <Name>DIAMETER</Name> 322512 <Name>DIAMETER</Name>
Inch 322491 H <CharacteristicDesignator> B ONEY <CharacteristicDesignator>
322492 <Designhator>PCl0.2</Designator> 322514 <Designator>PCl0.4</Designator>
0.318 322493 <UUID>9e0eca72-152d-4b2c-aTea-18b329d9d3e0</UUID> 322515 <UUTD>9e0eca72-152d-4b2c-aTea-18b329d9d3c0</UUTD>
0.005 322494 F </CharacteristicDesignator> 322516 </CharacteristicDesignator>
322495 H <FeatureItemIds n="1"> 322517 <FeatureItemIds n="1">
9eleca72-152d-4b2c-a7ea-18b329d9d3c0™™ 357 49 <Td>3516</Td> 322518 <1d>3520</Td>
322497 E </FeatureItemIds> 322519 </FeatureItemIds>
322498 <CharacteristicNominalId>3502</CharacteristicNominalId> [|322520 <CharacteristicNominalId>3502</CharacteristicNominalId>
322499 </DiameterCharacteristicItem> 322521 </DiameterCharacteristicItem>
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QIF and Characteristic Support

End-To-End Trusted 3D Technical Data
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(& [B00:QIAED)]
| ooatep |

[ 115 |
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QIF and Characteristic Suppor

End-To-End Trusted 3D Technical Data
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3D Bill Of Characteristics (BoC) Use-Cases
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QIF and Characteristic Support

End-To-End Trusted 3D Technical Data
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QIF Supporting Metrology Platforms
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QIF and Characteristic Support

End-To-End Trusted 3D Technical Data
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QUESTIONS?

Evan Kessick
Director of Model-Based Initiatives, Elysium

Contact Info:
Phone: 269-400-4128
Email: evan.kessick@elysiuminc.com
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Daniel Campbell
President, Rubypoint

I dc@rubypoint.io
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