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BLUF — Bottom Line Up Front
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The Digital Metrology Standards Consortium (DMSC), an ANSI
standards development organizatigq (SDO), an ISO TC184 SC4 A-
Liaison member, has developed w ANSI standard that defines,
extends, and describes the usa odel-Based Characteristics —
Persistent Identification and Di tices.

Standardizes the use of ch
connection points for th
definition, digital produc

., PTC, QIF) to establish
\{hin the model-based

A BRS/DMSC MBC v1.0 -2024 is available for DMSC members and
working group volunteers. Once the standard is available as
ANSI/DMSC MBC v1.0 — 2024, it will be available as a free download
from the DMSC 3Q24.
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Introduction
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BSR/DMSC MBC v1.0 2024 Model-
Based Characteristics (MBC) standard: |
+ defines common nomenclature, oo, DMISC
definitions, symbols, data structures
° praCticeS for Identlfylng Model-Based Characteristics (MBC)
communicating, and exchanging
model-based characteristics with
various optional augmentations
* behaviors within a model-based
system s s .0 00
« through both a logical data model
and supporting documentation.

3—«
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BSR/DMSC Model-Based Characteristics:

Persistent Identification and Related Digital Practices

Digital Metrology Standards Consortium (DMSC) — developers and
maintainers of the ANSI/ISO DMIS* and ANSI/ISO QIF**.

db Approve by
Initiated Approved by Completed ANSI;
DMSC ompie e_ .
DhC e May Stndards  Aug ANSI Public Q1 Publish by
Group 2023 Committee 2023 Review 2024
June Completed June Submitted to Finalizin
g
2020  goempC. 2023 ANSI for Nov ANSI Audit Q3 by DMISC
pecification Review 2023 2024

Will be available free of charge from the DMSC
On-line Article “Finish Line in Sight for New MBC Standard”
https://qifstandards.org/finish-line-in-sight-for-new-mbc-standard

* Dimensional Measuring Interface Standard (DMIS) — ISO
22093
** Qualify Information Framework (QIF) — ISO 23952
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DMSC MBC Working Group & Contributors
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Mark Nielsen, TechAzul (Chair)

Curtis Brown, Honeywell FM&T (Vice-Chair, Editor)
Ray Admire, Lockheed Martin.

Hermit Vega Albino, Pratt & Whitney
Rosemary Astheimer, NIST

Ryan Bounds, Newport News Shipbuilding
Kevin Braun, John Deere

Larry Bergquist, SKF Group

Daniel Campbell, Capvidia

Jan De Nijs, Lockheed Martin

Nathan Denver, L3Harris

Zak Delphia, GE Aerospace

Geoff Foulds, Origin International

Sam Gambrell, Lockheed Martin

Ryan Gelotte, John Hopkin, APL

Jeremy Hamilton, Deere & Co.

Simon Héroux, InnovMetric Logiciels
Jennifer Herron, Action Engineering

Duane Hess, Action Engineering

Mario Hidalgo, Honeywell Aerospace
Evan Kessick, Belcan

Francois Klinkenberg, Herstal group
Tom Kramer, Thomas Kramer Consulting
Christopher Lalonde, Litens Automotive Partnership
Larry Maggiano, Mitutoyo America Corp.
Fred McMaier, Lockheed Martin

John Tom Meeks, Boeing Co.

Andrew Pierce, GE Appliances

Jacob Sherwood, Pratt & Whitney

Ray Stahl, 2BMobile

Robert Stone, Origin International

Jon Stothfang, B&W Software

Annalise Suzuki, Elysium

Mark Thomas, DMSC

Mark White, LANL

Benny Yap, Lam Research
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Scope and Purpose:
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» Establishes a baseline for characteristics that are applied to product
definition.

* Focuses on Product Characteristics (PC) and their optional augmentations:
* Criticality classifications (CC),
* Product requirement associations (PRA), and
* Verification plan requirements (VPR).

* Uniquely identifies verification requirement(s) from annotations and
specification documentation. (“Taming the wild west of print ballooning the drawing” — B. Stone)

 Introduces a Product Characteristic identification framework that specifies
both the use of:

* locally unique, human-readable tag identifiers coupled with
* universally unique, machine-readable identifiers (UUIDs).

NSC-614-5877 dated January /2024 S@ DMSC is a trademark of Digital Metrology Standards Consortium
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Scope and Purpose:
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Complements and contributes to extending the Quality Information
Framework (QIF) via next-gen QIF.

Enables connection points that establishes a digital thread at the PC
definition level

Facilitates persistent and explicit means for:
* |Identifying verification Items for a Bill of Characteristics

* Referencing Items within product definition change control
* Referencing ltems within Non-Conformance Reports

* Obfuscating Item’s Sensitive Information

Captures MPC framework as SysML block diagrams

« Describes system behaviors for model-based applications that produce
and/or use product characteristics.

NSC-614-5877 dated January /2024 S@ DMSC is a trademark of Digital Metrology Standards Consortium
. . . C ight © 2024 DMSC. All righ d.
Unclassified Unlimited Release Py ranis reservers

Digital Metrology Standards Consortium




Terms and Definitions
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Contains: Fifty-one Terms (noun, adjectives) w/ Definitions: (Samples)
« Characteristic
« Characteristic Augmentation
» Characteristic, Product (PC)
« Criticality Classification (CC)
» Designator
« |dentifier, Product Characteristic Extension
« |dentifier, Product Characteristic Instance
« |dentifier, Product Characteristic Reference
* Model, Model-Based Definition (MBD)
* Product Requirement Association (PRA)
« Tag, Product Characteristic
« Tag, General
« Universally Unique Identifier
 Verification Plan Requirement (VPR)

NSC-614-5877 dated January / 2024 MS@
Unclassified Unlimited Release

Digital Metrology Standards Consortium




Mode-Based Characteristic (MBC)
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Establishes a baseline for characteristics, they <<Characteristic
can be a: _y 7
* Product Characteristic (PC) Product
 a characteristic, which is created to identify a verification Characteristic
requirement, applied to a feature or of a product, initiated (PC)
during. the product definition activity. | Operation
» Operation (Process) Characteristics (OC) Characteristic
 a characteristic, which is created to identify an operation (QC)
or process requirement for the product realization process Service
of a product or of a fealture of a product. Characteristic
« Service Characteristic (SC) (SC)

 a characteristic, which is created to identify a service or
maintenance requirement for the sustainment of a product
or of a feature of a product.

Has zero or many augmentations:

0"n»-

This version of the MBC standard specifically focuses on product characteristics (PC) and their optional augmentations.

NSC-614-5877 dated January / 2024 MS@
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Product Characteristic (PC)
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Is a Characteristic which is created to identify a verification
requirement applied to a product or a feature of a product.

HaS ZerO Or many augmentations: bdd [Model] Model-Based Characteristics [ Model-Based Characteristics | J
* Criticality Classification (CC) Py ProductCharacteisie (°C) =
* Product Requirement Association (PRA) ) R Ruiscchascrmreioen a1 =
* Verification Plan Requirement (VPR) . — _ :O
{:l'rlicalilyc?::r?i.mtion {CC)
Verification Requirements are tolerances it A B
or specifications applied to a part feature | Spto a0 L T
or product which requires verification to ServicsCharactarsic (50 i I
assure product acceptance, typically - = S T
communicated via annotations, attributes, s “seng VFRD VerficatelrReraronisgat
and/or specification documents. et ye
G
backw ardChevron
forw ardParallelogram

NSC-614-5877 dated January /2024 DMSC is a trademark of Digital Metrology Standards Consortium
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Product Characteristic Identifier Structure
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Locally Unigue, Human-Readable Tag Identifier

PC Tag Formats With PC Prefix Without PC Prefix
PC Designator Symbol (PC42)
PC Designator Textual <PC42> <007>

PC Reference Tag Designator Presentation Examples

Universally Unique, Machine-Readable Identifying Attribute (UUID)
DA8612FE-B1E4-423B-8191-B746E224C595

PC Reference UUID adheres to the ISO/IEC 9834-8 standard as a universal unique identifier

3—«
Qg
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Product Characteristics Designations
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<PC041>

g Product )

Characteris
Ktic Tag (PC)

"

(PCO41)

PC Reference Tag
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Product Characteristic (PC) Tag w/Annotation
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.......... L Visual Response -
1= (All Four Associative Features)

Visualization of a Model-Based Definition with Product Characteristic Reference Tags
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Product Characteristic (PC) UUID Attributes
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. . o671
Digital — Intended as machine-readable szss - E~8 184,

/ QSU 1 l E>
EA
e f‘ — 4

Representation of a Model-Based Definition with Product Characteristic Reference Tags & UUIDs
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Product Characteristics Designations with all

optional Augmentations Example

" Product ) [ N A, ) Verification
Requirement Product Criticality Plan

Association | |Characteristic| | Classification | | Requirement
(PRA) Tag (PC) (CC) (VPR)

N J

\ J

( REQ-ME-044{ PC041 )CR:S.2 )/ CMM:100% /
<REQ-ME-044< <PC041> >CR: S.2> /CMM: 100%!/

PC Reference Tag with All Augmentations

NSC-614-5877 dated January / 2024 -MS@
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Product Characteristic (PC) w/CC

Digit rlvestenpriigsiezicdapsts (o 'sofetpn o2 04 ¢

requirement applied to a product or a feature of a pro

Has zero or many augmentations :
* Criticality Classification (CC)

UcCt.

* Product Requirement Association (PRA) bad [Model Modek Based Characerstcs | ModetBased Charaterstcs
* Verification Plan Requirement (VPR) ] o _
has PCRT - Hmmacmi_sli_cne{ermseug U] P
PCRU : ProductCharacteristicReferenceUUD [0..1]
POD  ProductCharacterisicDesignator has
block: :
Verification Requirements are tolerances : S >,
u gom " . CCD : CriticalityClassificationDesignator
or specifications applied to a part feature T e
. - e - | OperationChar acteristic (OC) ablocks
or product which requires verification to o T
H Service Characteristics (SC PRAD : ProductRequirementAssociationDesignator
assure product acceptance, typically = verlp
communicated via annotations, attributes, - u;c __vfrmwm&':‘m&memwm
and/or specification documents.cc — L Y,
eS}mhulSh‘:):'Type
slongatedHexagon
s
forw ardParallelogram
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Criticality Classification (CC) Augmentation
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A PC may have one or many Criticality Classifications (CC)

. . | b [Fackage] Criicaity ClassFicaton [ Critcalty Gasstfieation | J
* CCis a PC Augmentation
* CC designates the criticality of the PC |-
. il el 4
* CC has a designator w/Forward-Chevron symbol Crtcstycisss mestion o -
g ® [ ] g ® [ ] W_w
* CC has a Criticality Level and/or Criticality Category |
(i
* CC may have a Criticality Caveat N
, _ sOesigrolor - siig
lmﬂﬂ' m sCaveat : string E ' ]
o= Cmex A= Asseroy
iw'w |G = namee / . shown_in
W= e e cos 0.1
|5 - Sxpancare Fom Category -
D = Us#r Dafred I= e ace CriticalityClas s ficationDe s lgnator Sym bol
v st e eType - eSymboisnapeType = forw araChenTon
E:ﬂ'ﬂl
B ) CR:S.4 )MJ:A ) —
EE:“ O0v |0..1
?.'w Level Caveat | [:rItII;m.ljl.awl nmémm ::nmﬁ;:hmu
I = Peroimance vaives vales values
Category aType : eCicaltyLevelype | (eTypa : aCriicallyCategoryType |  (sCaveat - string

NSC-614-5877 dated January /2024 S@ DMSC is a trademark of Digital Metrology Standards Consortium
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Criticality Levels, Categories, & Caveats
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[ cruroues |
CriticalityClass

«blocks | ’ «blocks I «blocks
CriticalityLevel CriticalityCategory . CriticalityCaveat

vl L

eType : eCriticaltylevelType eType : e&i‘.il:l.aliy]:htugay*fype s&ueﬁ : skring

avabeTypes avaleTypes
eCriticalityLevelType eCriticalityCategoryType
CR = Critical A = Assermbly
mﬂqﬂ g-m
KY = Key E = Bwironment
SG = Sgnificant F=R
UD = User Defined I = Inlerface
(blank) = None or Defaull L=Lie

4 M = Manuf aclure
P=Pocess

Q = Quaiity

R = Regulalory
S=

T =Test

U= User-Delined
V = Sarvice

W = Struciural

X = Maberzl

Z = Performance

NSC-614-5877 dated January /2024 S@ DMSC is a trademark of Digital Metrology Standards Consortium
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Product Characteristic Designation with an

optional CC Augmentation Designation

4 D A
Product Criticality

Characteristic| | Classification
Tag (PC) (CC)

N J

(PCO41 )CR:S.2)
<PC041> >CR: S.2>

PC Reference Tag with an Augmentation

NSC-614-5877 dated January / 2024 MS@
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Product Characteristic (PC)
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w/PRA

Is a Characteristic which is created to identify a verification
requirement applied to a product or a feature of a product.

Has zero or many augmentations :

* Criticality Classification (CC)

* Product Requirement Association (PRA)

* Verification Plan Requirement (VPR)

bdd [Model] Model-Based Characteristics [ Model-Based Characteristics ] J

L
ProductCharacteristic (PC)

blocks

parts
PCRT : ProductCharacteristicReferenceTag [1] has
PCRU : ProductCharacteristicReferenceUUD [0..1]

references
PCD : ProductCharactersticDesignator has
0

and/or specification documents.cc

Verification Requirements are tolerances
or specifications applied to a part feature
or product which requires verification to
assure product acceptance, typically ——— [~ S
communicated via annotations, attributes, -

ablocks
OperationCharacteristic (OC)

ablocks | <

-5hck-
CriticalityClas sification (CC)

references
CCD : CriticalityClassificationDesignator

(

ProductRequirementAs sociation (PRA)
= )

\

=4

ablocks

wblocks
UUID
values
sUuid : sftring
evalueTypes
eSymbolShape Type
ebngatedHexagon
forw ardChevron
backw ardChevron
forw ardParallelogram

VerificationPlanRequirement (VPR)

references
VPRD : VerificationPlanRequirementDesignator

NSC-614-5877 dated January / 2024
Unclassified Unlimited Release
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Product Requirement Association (PRA) Augmentation
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A PC may have one or many Product Requirement Associations (PRA)
* PRA is an PC Augmentation

PRA designates/associates the Product Requirement driving this PC

PRA has a Designator w/Backward-Chevron Symbol
PRA mqy hqve q UUID bdd [Model] Model-Based Characteristics | FroductRequirementAssociation ])

PRA may have a Reference Link

‘ «blocks
ﬁ ProductRequirementAs s ociation (PRA)
has

designated_by
REQ-MD-44 has
PRAD PRAU| 0.1 PRARL | 0.1
ablocks «blocks «blocks
ProductRequirementAs s ociationDes ignator ProductRequirementAs s ociationUUID ProductRequirementAs s ociationReferencelink
vvvvvvvvvvvvvvvvv
sDesignator - string sProdReqUUID - UUID sRefLink : String
how n
PFRADS[0..1

wblocks
ProductRequirementAs s ociationDes ignator Symbol

vvvvv

eType : eSymbolShapeType = backw ardChevron

NSC-614-5877 dated January /2024 DMSC is a trademark of Digital Metrology Standards Consortium
UnClaSSiﬁed Un“mlted Release Copyright © 2024 DMSC. All rights reserved.
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Product Characteristic Designation with an

optional PRA Augmentation Designation

" Product | [ D
Requirement Product
Association Characteristic

. (PRA) Tag (PC)

\
( REQ-ME-044 { PC041)
<REQ-ME-044< <PC041>

PC Reference Tag with an Augmentation

NSC-614-5877 dated January / 2024 MS@
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Product Characteristic (PC) w/VPR
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Is a Characteristic which is created to identify a verification requirement
applied to a product or a feature of a product.

Has zero or many augmentations :
* Criticality Classification (CC)

bdd [Model] Model-Based Characteristics [ Model-Based Characteristics ] J

wblocks
ProductCharacteristic (PC)

* Product Requirement Association (PRA)

parts
PCRT : ProductCharacteristicReferenceTag [1] has
PCRU : ProductCharacteristicReferenceUUD [0..1]

* Verification Plan Requirement (VPR)

POD - ProductCharacteristiDesignator has

Verification Requirements are 4 _ c,,,c“c,,(,
tolerances or specifications applied to a | p— el |
part feature or product which requires e wmqu_hﬁ.@.m,
verification to assure product S - iww e
acceptance, typically communicated via - b = | __v_etmmmg.%z?memm >
annotations, attributes, and/or specification — — —eee
documents.cc S

e

NSC-614-5877 dated January /2024 S@ DMSC is a trademark of Digital Metrology Standards Consortium
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Verification Plan Requirement (VPR) Augmentation
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A PC may have one or many Verification Plan Requirements (VPR)
* VPR is a PC Augmentation

VPR designates requirements for the product Verification Plan

VPR has a Designation w/Forward-Parallelogram Symbol

VPR has a Verification Method e

VPR may have a Verification Context

buit_from OFR| «biocks
1| GualityPlanRe quirement (QPR}

n L ] | | desi _by
* VPR may have a Verification Alternative - i s
has has
[ ]
* VPR may have a Sampling Plan ml e o | L
ablocks abiocks ablocks ablocks ablocks
GualityPlanRequirementDesignator VerificationContext VerificationAlternative VerificationMethod ‘ ControlPlan
sDesignator :sh;‘;\.u eType e\l’uﬂc%&:imﬁpe eTyps: e‘.fa'iﬁc%mType elype: e\!e's;f:m::;dﬂnﬂ YpE eTyps: e(?:\l:::l’hnType
i1 - -1 -1
/ D: CMM: 100% / . e e
avalueTypes wvalieTypes wvaleTypes wwaleTypes
CPROS VerificationContextT; Verificatio e T eVerificationMethodT: ControlPlanT,
QualityPlanRequirem entDesignator Symbal ;:m (blank) = Preferred %};:mnﬁﬁasm %:ﬂmm%
5 Type - sSymbeiShapeType =forw ardPraleiogram | | 1o Touing. | e oo e Iy ppm
/ P: CMM: SP: 67% / R T
MNVMR = No Verffication Method Required
CPTC = Optical Measurement
OTHR = Cther Verfication Method
SURF= race Analysis
TED = To Be Determined
LIDF = Liser-Defined Method
LLTS = Ubrasonic Measurement
LSRD - User Discretion
VESL = Visual nspection

NSC-614-5877 dated January /2024 S@ DMSC is a trademark of Digital Metrology Standards Consortium
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Product Characteristic Designation with an

optional VPR Augmentation Designation

- > e B - ™\
Product Verlli;llc;?‘tlon

Characteristic Requirement
Tag (PC) (VPR)

J

-V V
(Pcoa1}/ CMM:100% /

<PC041> /CMM: 100%/

PC Reference Tag with an Augmentation

NSC-614-5877 dated January / 2024 MS@
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Verification Plan Requirement (VPR) Method,

Context, Alternative, Sampling Plan

VPR HEOCks
1 VerificationPlanRequirement |V
e by Vert qu (VPR)
) has
has has has
VG 01 Wi 101 ‘-"M"'I SP |01
bt ke ebiocks abiocks
VerificationContext v-rmmmm VerificationMethod SamplingPlan
eType -a‘u'ﬂ::;;'muﬂﬁpe eType : wurmmmnmw eType | Wuﬂ;&ﬁmmpa eType - es:imﬁww
| sCptional - siring sOptional ° string
avaleTypes avaleETypes evalueTypes avaleTypes
eVerificationContextType = eVerificationAlternativeType eVerificationMethodType e SamplingPlanType
D= Development ALT = Allernative CERT = Ceriificales 3rd Party 100 = 100% inspectonTest
F = FrstArtiche (blank) = Prefénned Chi= Coordinale Measurement ACL = Accepiablke Cuality Lir
M= Manlenance . COLR = Color Measunement LAS = Lof Acceplance
P = Prodduction CSMT = Cosmelic Bvaluation RSP = Referenced Sampling Fan
R = Research CLET = Customer Defined S0 = Slatistical Cusality Conbrdl Limit
T = Toolng GAGE = Functional Gage USD = User Defined Samping Pan
U= Ui Difired HAMND = Handhisd Measuremsnt
LABT = Laborasony Test
MTRL = Material Y aldation
MR = Mo VeriTication Method Required
oFTC =
OTHR = WVerTication Method
. /oMM/ cMm R
) ” SR = DS cretion
e  /GAGE: "CE53742"/ i
e /D:CMM: 100%/ / D: CMM: 100% / TB0 - To Be Dctermined
e  /D-ALT: HAND: 100%/ / D-ALT. HAND: 100% / e i T
e /P:CMM: SP: 67%/ gt il L

. /D: USRD:”GE1”: 100%/

NSC-614-5877 dated January /2024 S@ DMSC is a trademark of Digital Metrology Standards Consortium
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Product Characteristics Designations with all

optional Augmentations Example

" Product ) [ N A, ) Verification
Requirement Product Criticality Plan

Association | |Characteristic| | Classification | | Requirement
(PRA) Tag (PC) (CC) (VPR)

N J

\ J

( REQ-ME-044{ PC041 )CR:S.2 )/ CMM:100% /
<REQ-ME-044< <PC041> >CR: S.2> [CMM: 100%/

PC Reference Tag with All Augmentations

NSC-614-5877 dated January / 2024 -MS@
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PC ldentification Framework
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bdd [Model] Model-Based Characteristics | ProductCharacteristickdentifiers ],l

« Human & Computer Identifiers
* Tags
« UUIDs

« Base Identifier, basis for:

e Reference ldentifiers

° InSTCI nce Idenﬁfiers Frndl.lcﬂ:lirz:::::'lﬂlzﬁrenuTag ProductCharacteristicReference UUID

rEfErences TETErEncas
tag : ProduciCharacteristicReference WD wuid : PreductCharacteristicReferenceTag

* Reference Identifiers
* Instance Ildentifiers = e o -

. .o T
* Extension Identifiers roryr.s [ 1 el
has, FI'ndI.lH‘CI'B’a;I:EﬁSM5Ia|ﬁETq] ProductCharacteristiclnstancs LAUID
d Un|que|y eXTendS |nSTCInce ID W:Mucmmhmmm wid:ﬁudunt&%kﬁhme e
* Multi-Faceted Annotation
wblocks
* Multiple Feature Reference TEsmome s .
has PCE | MFRI - MultipleFestureReferenceldentifier [0_1] | PCE

MFAI : MultiFaceted Annotatonidentfier [0..1] 0.1

Repetitive Group Number 1R RepetiveGrouptumberientter 1]

NSC-614-5877 dated January /2024 S@ DMSC is a trademark of Digital Metrology Standards Consortium
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PC ldentification Framework — PC Reference ID
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* PC Reference ldentifier — Section [5]
* Associated with Annotation [Verification Requirement] (e.g., Tolerance,
Specification)
* Has a human-readable PC Reference Tag
* Shown with Annotation [Verification Requirement]

* Should have a computer-readable PC Reference UUID

* Has one or many PC Instance |dentifiers

* As Human-Readable PC Instance Tag
* As Computer-Readable PC Instance UUID

* Non-PC General Tag (GT) — Section [5.19]

* Shown with annotation [Non-Verification Requirement] (e.g., BASIC Dimension)

NSC-614-5877 dated January / 2024 -MS@
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Product Characteristic for an Application

[5.6]

/Ra 3.2
<PCO06>

X
" ©9.610.2
¥ 20.2+0.5

1 AlB|C|<PC030>
/7 105 TAl<Pco31>
710,12 <PC032>

4X M6 x 1-5H6H

DRILL
MINFULL 715 g 3.

4 ¢o.1®'oﬁa®;0®,
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PC Ildentification Framework

Digital Metrology Standards Consortium | 2024

» The PC Reference |dentifier and PC Instance Identifier are both built from a common PC Base |dentifier.
« PC ID can be a human-readable Tag or computer-consumable UUID

PC Base ID
: a PC Instance ID
PCO007
<P; COO7;> Common Base ID for both

L J Reference ID and s a Base ID concatenated with

Is a Base ID housed Instance ID an Extension ID.

within a Symbol or Used to designate multi
Bookend with “<*“ and “>”: verification instance use-cases.

Used to designate a PC Extension ID

Product Characteristic
 Multi-Faceted Annotation

» Multiple Feature Reference
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PC ldentification Framework
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bdd [Model] Model-Based Characteristics [ ProductCharacteristics ]J

ablocks

 Has a PC Reference Tag

* |s a human-readable PC Reference Identifier

P
CC : Criticality Classification (CC) [0..%]
PRA, : ProductRequirementissociation (PRA) [0.%]
QPR : QualityPlanRequirement (QPR) [0._*]

* Is shown/identified with a Verification Requirement

] '
* CAD Annotation [Verification Requirement] has designated_by i
* Non-CAD Specification/Requirement [Verification Requirement] (bb:.? _
* |s associated with PC Reference UUID e

built_from shown_in

* Has one or many PC Instance Tags

« Has a PC Reference UUID L e

ProductCharacteristicDesignator Symbol

vales

* |s a computer-consumable PC Reference Identifier RN e e = cbngsteiHioxagon
* |Is associated with PC Reference Tag ol el
e PCRU | 0.1
¢ HCIS one or mCIny PC |nS|'d nce UUIDS W“Mmmmﬁfcnmm““ﬁg pmdugu:hamgg:::;:neferenceuum
BEEERL L CllE A= EtcascTag [1] PCBU - ProduciCharacteristicBaseUUD [1

» Designated by a PC Designator
* Shown in a PC Designator Symbol
* Built from the PC Reference Tag
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PC ldentification Framework
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| bdd [Model] Model-Based Characteristics [ ProductCharacteristics ]J

» PC Reference has one or many PC Insta
« A PC Instance Tag
* Is a human-readable PC Instance Identifier
* |s associated with PC Reference Tag
* Shares PC Base Tag with PC Reference Tag
* Has a PC Extension Tag
 APC Instance UUID
* |s a computer-consumable PC Instance Identifier
* |s associated with PC Reference UUID
* Shares PC Base Tag with PC Reference Tag - __rerulo
* Has a PC Extension Tag SR e —
« Designated by a PC Designator
* Built from the PC Reference ID’s Base ID per | - peu .
* Built from the PC Reference Tag e —— e
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Product Characteristics — Flagged Notes
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1. PRODUCT CHARACTERISTICS ARE DENOTED BY <PC####>. GENERAL TAGS ARE

DENOTED BY <GT####>. THESE SYMBOLS ARE USED TO REFER TO CORRESPONDING

ANNOTATIONS.

1A. THERE ARE 52 PRODUCT CHARACTERISTICS ON THIS DRAWING. THE NUMBERS
RANGED FROM PC0001 TO PCO054. NUMBERS NOT USE ARE: PC0013.

1B. THERE ARE 27 GENERAL TAGS ON THIS DRAWING. THE NUMBERS RANGED FROM
GT5000 TO GT5026. NUMBERS NOT USED ARE: NONE.

PART MARKINGS:

RK PART NAME, PART NUMBER, AND LOGOS AS SHOWN PER CLASS K-1-A, PER

UUID (Base) Description

f0079160-e989-420a-b83a-19df30d57c7b Marking of Part Name
7f92f319-3175-4214-8eb2-62f857f1c3b4 Marking of Part Number
5ce27d7f-e66d-404a-8327-d7c24229b20d Marking of Logo
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Product Characteristics - Supplemental Specification

Document

SS1A345
Special Specifications for part 1A345:

1 — Special Workmanship
1.1 — Statement about ...
1.2 — Statement about ...
1.3 — Statement about ...
<PC901> 1.4 — Verify that ...
<PC902> 1.5 — Verify that ...
1.6 — Statement about ...
<PC903> 1.7 — Verify that ...

. Tag UUID (Base) Description
<PC904> 1.8 — Verify that ... (Base)
. . PC901 | 48bf4540-63eb-4460-999d-bdaffad3f793 Doc. SS1A345, Sect. 1.4
2 - Speual Ma rklngs PC902 | af11745b-d897-491c-8887-05404¢5941cc Doc. SS1A345, Sect. 1.5
PC903 | 9e2f8155-113d-4f0d-8159-b766¢836065d Doc. SS1A345, Sect. 1.7
2.1 — Statement about ... PC904 | ecf53b0d-8891-4634-8ch9-0dd50ac25e53 Doc. SS1A345, Sect. 1.8
- - - - - Doc. SS1A345, Sect. 2.2
<PC905>2.2 — Verlfy that ... PC905 | 7bbfbael-65d8-4970-9987-da22e84f5403

2.3 — Statement about ...
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Product Characteristics - General Notes
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Only notes that have a verify or shall statement (e.g., verification requirement) should be tagged as a PC

5.6.5 Individual General Notes 5.8.6 Group General Note:
NOTES: NOTES:
1. First General Note 1. First General Note
<PC825> 2. Second General Note with verify ... 2. Second General Note with verify ...
<PC826> 3. Third General Note with verify ... 3. Third General Note with verify ...
<PC827> 4. Deleted General Note with verify ... 4. Deleted General Note with verify ..
5. Fifth General Note 5. Fifth General Note
(T:agse) YU (Base) Pescription PC Base ID VIFA] PC ExMt(:;fion ID RGN PC Instance ID Example
PC825 | 1af1745b-d897-491c-8887-05404c5941cc Second General Note PC811 n Y n PC811.2
PC826 | 29ef8155-113d-4f0d-8159-b766c836065d | Third General Note PC811 n Y n PC811.3
PC827 | cef53b0d-8891-4634-8cb9-0dd50ac25e53 | Deleted General Note PC811 n Y n PC811.4
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PC ldentification Framework
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* PC Instance ldentifier
* Has a PC Reference Identifier
* Can be a PC Instance Tag
* Can be a PC Instance UUID

e Built from a PC Base Identifier AND one or more PC Extension Identifiers

« PC Base ldentifier
« PC Extension Identifier

* Has zero or one Multi-Faceted Annotation Identifier (MFAI)
* Has zero or one Multiple Feature Reference Identifier (MFRI)
* Can be a Feature Reference Tag

* Can be a Feature Reference UUID

* Can be a Feature Reference Sequence Number

* Has zero or one Repetitive Group Number Identifier (RGNI)
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Product Characteristic Extension ldentifiers
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* The Instance Identifier is extended by the Extension Identifier for use-
cases involving multi-faceted annotations, multiple feature references,
and repetitive groups.

bdd [Model] Model-Based Characteristics [ ProductCharactersiticExtendedidentifiers | J

has has has
Whi‘iﬂj N
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PC Extension Identifiers
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« Multi-Faceted Annotations Identifier (MFAI). See section 5.4.7.1 for more details.
«  PCO07a
PCOO7b
*  PCOO7c

» Multiple Feature Reference Identifier (MFRI). See section 5.4.7.2 for more details.
» Feature Reference Tag (FRT). See section 5.4.7.2.1 for more details.
- PC007.518
*  PC007.1961
*  PC007.1982

» Feature Reference UUID (FRU). See section 5.4.7.2.2 for more details.
« PCO007. A64B5992-3A8B-456C-81E6-39020C268C13
« PCO007. C3FOBAB3-DA40-4C21-B04B-DC495336A4D0
» Feature Reference Sequence Number (FRSN). See section 5.4.7.2.3 for more details.
« PCO007.1
« PCO007.2
« PCO007.3

» Repetitive Group Number Identifier (RGNI). See section 5.4.7.3 for more details.
« PC007.1:1
-« PC007.1:2
- PC007.1:3
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PC Instance w/derived Multi Faceted Annotation

[5.8]

e PC007a — .

e PCOO7b {Pco62) | £ [1.0 [A BICI PC062.a

e PCO07c /105 |A PC062.b
£71012 PC062.c

$9.6+0.2 ¥ 20.2+0.5(71)
71.a 71.b
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PC Instances with Multiple Feature References

/—BK @ 8.0 £ 0.2 <PC0O08>
4?—%9—--?4%&}-4& -
o .
o

RepCLILIVC rcduuic vicidliice vwilll neciciclite Idg

Example:
« PC Reference Tag <PC008> is applied to eight different features!
» Thus <PCO008> has eight verification occurrences.
» S0, how do we specify each feature instance?
« With a unique PC Instance Tag for each verification occurrence.
« Which, requires a unique Feature Reference Tag for each multiple feature PC
Instance Tag
« MBC specification allows for three approaches based upon the maturity and capabilities of
the application system and/or organizational business practices.

e By FeatureReferenceTag (e.g., 518, 1961, 1982)
e By FeatureReferenceUUID (e.g., A64B5992-3A8B-456C-81E6-39020C268C13, C3FOBAB3-DA40-4C21-B04B-DC495336A4D0)

e By FeatureReferenceSequenceNumber (e.g., 1, 2, 3, 4)
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Dimensional Tolerance w/Multiple Feature Instances

/—8){ @ 8.0 £ 0.2 <PCO08>
e PC008.1961
e  PC008.1962 -%{-éb---df_:iﬁ}_-_é &0
e PC008.1982
e PC008.1988 o Lo
e PC008.1989 | | rd
e PC008.1998 I
e PC008.2000
e PC008.2023 Repetitive Feature Size lolerance with Reterence Tag

Repetitive Feature Size
Tolerance with PC Instance
Tags using the modeler’s

Feature Reference Tag *_(%{_@___(HHJ}_ -~
pcoog.1961 — |_[~]| A a T PC008.2023

PC008.1962 | W | '\ | \\' PC008.2000
\

/—3}{ 2 8.0+ 0.2 <PC008>

L

PC008.1982 / \ PC008.1998

PC008.1988 \ PC008.1989
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Dimensional Tolerance w/Multiple Feature Instances

/-sx @ 8.0 £+ 0.2 <PC0O08>

b—-—#ﬁ%k- S
P '
! i bl P
rnxma.u:u.zcm}

PCD08.23366(55-8220-4380-9%e8e-1bIeel165acis f*"lﬁl fl 4 |+ :fl )

//1 I
PCO08.0aB86704e-7612-47c2-9a7d-d989162 1db6d | I 71

PCO08.905f7a73-4c24-4069-9bdd-04edaf2aelod

e

| PCD08.29b1871a-0c21-41b6-9e69-8c0bcB424b37

I\
w PCD08.08308404-7b6f-481f-8490-6115a5e 30905
| I|
’ [
|'
PC008.273d6d2e-d0f2-40dc-a%ab-e1fde96345a2 |

N

A PCDO8.a6826f2d-64a0-4230-ad7a-f54d7ee3ibb0l
' PCO08.3895eb2-eab6-4434-bafd-8145a55c2ade

Repetitive Feature Size Tolerance with PC Instance Tags using Feature Reference UUID
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Dimensional Tolerance w/Multiple Feature Instances

e PC0O08.1
e PC008.2
e PCO08.3
e PC008.4
e PCO008.5
e PCO008.6
e PC0O08.7
e PC0O08.8

/—BX @ 8.0 £ 0.2 <PC008>

-df{—éb—-—df—%H}—-—{L: §

Nt

Fas )
Nt

Repetitive Feature Size Tolerance with Reference Tag

8X @ 8.0 0.2 <PC008>

r
bbb

Pcoos.t — L 558 D) [ (3. ™~~~ pcooa.s

I 1 1
PC008.2 / / \ ' \' PC008.7
Z /
PC00s.3 / \ \ pcoos.6
PC008.4 PC008.5

Repetitive Feature Size
Tolerance with Instance Tags
using a Feature Sequencing
algorithm
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Geometric Tolerance w/Multiple Feature Instances
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8X 2 8.0 £ 0.1 <PC028>

8X @ 8.0 * 0.1 <PC028>
|4 [B0.14@|A|Cc @ <Pco29>

4 |do.1a@|A[c@] <pco29>

8X 45" 8X 45° 786
/(+ PC028.1
-~ PC029.1
PC028.2

(<) (<) (<) (X)) PC029.2

f
A i \ o 5C028 7 ) ‘ ) o PC028.3
‘ J PC029.7 ‘ Peo29.3
(] ! ’ \
PC028.6 PC028.4
Z }” PC029.6,3 }" PC029.4
(D +)PC028.5”

PC029.5

57.6

& 56.6 " <PC030>
@ 99 <PC031>

%

~—— @57.1*0.5 — <PC030>

@99.5+0.5 <PC031>
DMSC is a trademark of Digital Metrology Standards Consortium
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PC with Mixed Multiple Extensions
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e PC700a.1
e PC700b.1
e PC700a.2
e PC700b.2
e PC700a.3
e PC700b.3

" --954.010.111:;@;11%3{-}1*339—%
L—JQE}Pfuiifsq'nﬂ A

Tag Tag UUID (Base) LW T2 guip Description

ase xt xt
(Base) (Ext) (Ext)
PC700 a.l 3f2e8414-5074-48c9-976f-0b890cefcd00 a.l + 0.1 for @ 4.0 Diameter
PC700 b.1 3f2e8414-5074-48c9-976f-0b890cefcd00 b.1 +0.1for I 13.0 Hole Depth
PC700 a.2 3f2e8414-5074-48c9-976f-0b890cefcd00 a.2 + 0.1 for @ 8.0 Counterbore Diameter
PC700 b.2 3f2e8414-5074-48c9-976f-0b890cefcd00 b.2 + 0.1 for 1 10.0 Counterbore Depth
PC700 a.3 3f2e8414-5074-48c9-976f-0b890cefcd00 a.3 + 0.1 for @ 12.0 Counterbore Diameter
PC700 b.3 3f2e8414-5074-48c9-976f-0b890cefcd00 b.3 + 0.1 for 1 3.0 Counterbore Depth
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Other PC Use-Cases
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4 5 Product Characteristics

[

=

VR R O R RO RO F

3.1 Identification

3.2 Data Structure

5.3 Data Taxonomy h‘

5.4 Data Objects

5.5 Annotation Applications

5.6 Single Product Characteristic with Single Application (Feature)

5.7 Single Product Characteristic with Defined Multi-Faceted Annotation

5.8 Single Product Characteristic with Derived Multi-Faceted Annotation

5.9 Single Product Charactenistic with Multiple Feature References Applications
5.10 Single Product Charactenstic including Repetitive Group Applications

3.11 Single Product Charactenstic with Mixed Multiple Extension Applications
5.12 Product Characteristics with an Assembly

5.13 Product Characteristics in Support Docurnents (Text-based support artifacts)
5.14 Product Characteristics in System Information Models

3.15 Product Characteristics on Surrogate Surfaces

5.16 Product Characteristics on Representative Test Artifacts

317 Product Charactenstics on Embellished Derivatives

5.18 Application to Seralized Parts which enables Digital Twins

5.19 Non-Product Characteristics, General Tag
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QIF Characteristics
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© [ ] CharacteristicAspectsListsType

» Within QIF, the Characteristic object contains p—
four types of characteristics aspects [QIF 5.9.3] r]

or specification against which the inspection

characteristics...

* Definition —(CharacterstcDstitions ) ®

. — " ==
[} N m | The CharacteristicDefinitions element is a list of characteristic
O InCI definitions.
° I DefaultCharacteristicDefinitions |®
tem — )

The optional DefaultCharacteristicDefinitions elementis a list of default
or “unless otherwise specified"...

* Measurement

—( DefaultToleranceDefinitions J@

 Characteristic Designation Includes optional: (i) o——-@)o] (g s

efault or "unless otherwise specified” tolerance...

The global
[ ] H H ( ) Characteristics element CharacteristicNominals |®
DeSIgnCﬂ'IOI’l qu contains four lists of
.. . giatacterstiesiaspacts) [‘I'_rg\Charac:terisﬁdﬂuminals elementis a list of characteristic ]
Is.
* Criticality Level o

- Cmnsicens )&
« UUID =

he optional Characteristicltems elementis a list of
characteristic items. This is the entry point in QIF for the...

« MPC includes a QIF Mapping/Comparison (G 6
appendix [An neX J] g’%};;‘;ﬂrgﬂccgl:leﬂrﬁSﬁchupselemenlisalistof ]

 The Next QIF (i.e., QIF 4.0) incorporates MPC M i

[I'-rg\npiinnal SimultaneousRequirementGroups element is a list of ]

characteristic capabillities.

The CharacteristicAspectsListsType defines three lists of aspects of characteristics (for
definitions, nominals, and...
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Questions?
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