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BLUF — Bottom Line Up Front

The Digital Metrology Standards Consortium (DMSC),
an ANSI standards development organization (SDO),
has developed a new ANSI standard that defines,
extends, and describes the usages of Model-Based
Characteristics — Persistent Identification and Digital
Practices.

It will be available as a free download from the DMSC
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Introduction

ANSI/DMSC MBC v1.0 2024 Model-Based oo weioosy M INMISIC
Characteristics (MBC) standard:

* defines common nomendqwrel Model-Based Characteristics (MBC)
definitions, symbols, data structures

Persistent Identification and Related Digital Practices

* practices for identifying,
communicating, and exchanging model-

based characteristics with various < MBC >

optional augmentations —
* behaviors within a model-based MBC Version 1.0
ANSI/DMSC MBC 1.0-2024
SYSTe m Digital Metrology Standards Consortium, Inc. (DMSC)

through both a logical data model and
supporting documentation.
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ANSI/DMSC MBC v1.0 2024 - Outline
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ANSI/DMSC Model-Based Characteristics:

Persistent ldentification and Related Digital Practices

Digital Metrology Standards Consortium (DMSC) — developers
and maintainers of the DMIS*™ and QIF**,

Initiated
DMSC MBC
Working

Group

db
Appl)r:/\l’:c ' Completed :hrl);r%veblti)syh
A ANSI Public Q1 , Pu ;
May Standards ug IS ot

2023 Committee 2023 Review 2024

June Completed June Submitted to inalizi
Finalizin
2020 MBC 2023 ANSI for oV ANSI Audgit al
Specification Review 2023 2024

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

* Dimensional Measuring Interface Standard (DMIS)
** Qualify Information Framework (QIF) NSC-614-5877 dated January / 2024
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Scope and Purpose:

* Establishes a baseline for characteristics that are applied to produ
definition.

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

* Uniquely identifies verification requirement(s) from annotatio
specifica’rion documentation. (“Taming the wild west of print ballooning the drawing”

e Infroduces a Product Characteristic identification framework tha
both the use of:

* locally unique, human-readable tag identifiers coupled with

%ﬁ universally unique, machine-readable identifiers (UUIDs).
p—n
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Scope and Purpose:

* Complements and contributes to extending the Quality Information
Framework (QIF) via next-gen QIF.

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

* Facilitates persistent and explicit means for:
* |ldentifying verification ltems for a Bill of Characteristics
* Referencing Items within product definition change control
* Referencing Items within Non-Conformance Reports

* Obfuscating Item’s Sensitive Information
* Captures MPC framework as SysML block diagrams

* Describes system behaviors for model-based applications that

roduce and/or use product characteristics.
el NSC-614-5877 dated J /2024
. _ : -614- ated January
\_/ #ptcuserglobalsummit

Unclassified Unlimited Release




Terms and Definitions

Contains: Fifty-one Terms (noun, adjectives) w/ Definitions: (Samples)
* Characteristic

* Characteristic Augmentation

* Characteristic, Product (PC)

* Ciriticality Classification (CC)

* Designator

* |dentifier, Product Characteristic Extension
* |dentifier, Product Characteristic Instance

* |dentifier, Product Characteristic Reference
* Product Requirement Association (PRA)

* Tag, Product Characteristic

* Tag, General

* Universally Unique Identifier

* Verification Plan Requirement (VPR)

NSC-614-5877 dated January / 2024
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Mode-Based Characteristic (MBC)

Establishes a baseline for characteristics, they can be a:

<<Characteristic>>

* Product Characteristic (PC) —

* a characteristic, which is created to identify a verification requirement, applied to a

— : i . Product 4 :

feature or of a product, initiated during the product definition activity. Charac:zr;:ic (PC) 4 :
* Operation (Process) Characteristics (OC) Yy T ies
Operation 1

* o characteristic, which is created to identify an operation or process requirement for

o Characteristic (OC) |
the product realization process of a product or of a feature of a product.

* Service Characteristic (SC)

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

Service
Characteristic (SC)

Has zero or many augmentations:

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

. NSC-614-5877 dated J 2024
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Product Characteristic (PC)

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: [ s o

* Criticality Classification (CC) e —— e -
. . o has m:mmgwuﬁr [ E
* Product Requirement Association (PRA) R Pt .| - ?
PCD - ProductCharacteristicDesignator has -
* Verification Plan Requirement (VPR) "ocL,.- 2
»» : Critkulityctsb:i:i'cation (CC) i
Verification Requirements are tolerances or | goswrane] |
. - «blocks ) i
specifications applied to a part feature or St ) e
product which requires verification to assure ServeaCharactristcs ()| PRAD: PoduoquremonissocaionDesgrator
product acceptance, typically communicated via - o D
annotations, attributes, and/or specification st sing VFRO: VerfatonPiarRequremeniDes gat
documents. SymboshapeType
forwardChevron
?;cwk:'ardavevm
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Product Characteristic Ildentifier Structure

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

NSC-614-5877 dated January / 2024
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Product Characteristics Designations

Product
Characteristic

Tag (PC)

A

(PCO41
<PCO041>

PC Reference Tag

NSC-614-5877 dated January / 2024
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Product Characteristic (PC) Tag w/Annotatic

Electronic — Intended as human-readable
¢5101 CCOOG‘

$ ¢01® A B@ @j

e C ' Query
7 4X &1 6+0 3 M/
\ N / ‘ 0.1 QPCOG“*
\PCO03) gggt0.te ®l0 P04@ A 8@ c@
5 ®a ‘,* |
| i |
3' \ | |

Aa N AN @
— 7 | Y

e S n
|
— b Visual Response -
@381 (All Four Associative Features)

Visualization of a Model-Based Definition with Product Characteristic Reference Tags

NSC-614-5877 dated January / 2024

#ptcuserglobalsummlt Unclassified Unlimited Release




Product Characteristic (PC) UUID Atiributes

Digital — Intended as machine-readable

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

NSC-614-5877 dated January / 2024
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Product Characteristics Designations with all
optional Augmentations Example

4 N D N [ Verificati
P".’dUCt Product Criticality Verification

Requirement . P Plan
Association Characteristic Classification Requirement

S (PRA) . Tag (PC) (CC) y (VPR)

(REQ-ME-044{ PC041 )CR:S.2 Y CMM:100% /
<REQ-ME-044< <PC041> >CR: 5.2> /CMM: 100%/

% PC Reference Tag with All Augmentations

(=]

e _ ) NSC-614-5877 dated January / 2024
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Product Characteristic (PC) w/CC

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 :
e Criticality Classification (CC)

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

«blocks
° ° ° ProductCharacteristic (PC)
* Product Requirement Association (PRA) S e
PORY - ProductCharactensticReferenceUtD ﬂ)..u _ e
* Verification Plan Requirement (VPR) PO PoeracamicOmros s
— T —
ablocks |
Verification Requirements are tolerances or Cricayloaicuion 6| >
o g . . N COCD : CriticalityClass ficationDesignator
specifications applied to a part feature or " : I ——
. . .. . | OperationCharacteristic (OC) ~ sblocks .
product which requires verification to assure — ProductRequirementAssociation (PRA)
1 1 H rvice :rac(e:istics | PRAD : FroductRequrementAssociationDesignator
product acceptance, typically communicated via e e
. . . e . «blocks «blocks
annotations, attributes, and/or specification - wo VercaionPRqrement (PR
i sUuid : stri VPRD : VenficationPlanRequirementDes
documents.cc < = e
«valeTypes
eSymbolShapeType
i o
backw ardChevron
forw ardParallelogram

NSC-614-5877 dated January / 2024
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* CCis a PC Augmentation
* CC designates the criticality of the PC
* CC has a designator w/Forward-Chevron symbol

[ bod [Package] Criicaity Qassicaton [ Griecatty Gassticaton ]

Criticality Classification (CC) Augmentation

e A PC may have one or many Criticality Classifications (CC)

* CC has a Criticality Level and/or Criticality Category
* CC may have a Criticality Caveat

sCaveat : string E

/

Category

) CR:S.4 )MJ:A)

/IR
Level Caveat

Category ~

Augmenazion | 4
aDiock»
CriticalityClassification (CC) |
= =¥ 2 :
designatad_Dy

cCo
’ aDiocka 1
b CriticalityClassificationDs signator
vaues
| sDesignator : s¥ng 1
T = _1 = 4
oult_from
shown_in
oS iD.1
ocgr2 El’;z ' «DIOcks ;
<biocks CriticalityClas sificationDe slgnator Symbol
CriticalityClass vates
b €Type : aSymboiShapeType = forw araChevron ||
|
ooV 0.1
abiocka cbiocks «Diocks !
CriticalityLsvel CriticalityCatagory CriticalityCaveat
‘ vaves | vaes vaues
sType - eCGitcaltylevalType | |eType - eGicakyCatsgoryType |  |sCaveat: sirng

#ptcuserglobalsummit
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Criticality Levels, Caiegpries, & Caveats

]
CriticalityClass |

T

«blocks «blocks wblocks
CriticalityLovel CriticalityCategory CriticalityCave st

valld vabes
eType : eGiticallylevelType | | eType : eGriticaltyCategory Type sCaveat : string

avabeTypes avabeTypes
eCriticalityLevelType eCriticalityCategoryType
CR = Critical A = Assembly
&-W g-w
KY = Key E = Environment
SG = Sgnficant F=R
UD = User Defined I = Interface
(blank) = None or Default L=Life
M= Manufachure
P=Pocess
Q = Qualty
R=
S=
T=Test
U= User.Delinad
V = Service
W = Structural
X = Materal
Z = Performance

NSC-614-5877 dated January / 2024
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Product Characteristic Designation with an
optional CC Augmentation Designation

A

Product Criticality
Characteristic Classification

Tag (P\(}_J (CC) y

(PCO41)CR:S.2

<PC041> >CR: S.2>

PC Reference Tag with an Augmentation

#ptcuserglobalsummit
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Product Characteristic (PC) 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 :

bdd [Model] Model-Based Characteristics [ Model-Based Characteristics | )

* Criticality Classification (CC)

«blocks
ProductCharacteristic (PC)

* Product Requirement Association (PRA) ————
PCRU : ProductCharactensticReferencelUD [0..1]

has

reférences

* Verification Plan Requirement (VPR) PO PO Om i

ablocks

CriticalityClassification (CC)

Verification Requirements are tolerances or :
specifications applied to a part feature or | ————
product which requires verification to assure — C mmgﬁmm
product acceptance, typically communicated via Servics st (6) L m ){R

annotations, attributes, and/or specification

documents.cc

«valeTypes
eSymbolShapeType

«blocks
uuiD VerificationPlanRequirement (VPR)
values references
sbUuid : string VPRD : VerificationFlanRequirementDesignator

#ptcuserglobalsummit
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Product Requirement Association (PRA) Augment

A PC may have one or many Product Requirement Associations (PRA)

PRA is an PC Augmenta

tion

PRA designates/associates the Product Requirement driving this PC
PRA has a Designator w/Backward-Chevron Symbol

PRA may have a UUID

bdd [Model] Model-Based Characteristics [ ProductRequirementAssociation ] )

PRA may have a Refere

(REQ-MD-44(

nce Link

b - «blocky
ProductRequirementAs s ociation (PRA)

designated_by has

'ProductRequirementAss ociationReferenceLink

has
PRAD PRAUJ 0.1 PRARL 0.1
«block i «blocks «blocks

ProductRequirementAs s ociationDes ignator ProductRequirementAs s ociationUUID

valies

oo . : valuez
sDesignator - string sProdReqUUID - UUID

sRefLink - String

vafues

show n_in

PRADS 0.1

«blocks
ProductRequirementAs s ociationDes ignator Symbol

5 e g valies
'eType - eSymbolShapeType = backw ardChevron

#ptcuserglobalsummit
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Product Characteristic Designation with an
optional PRA Augmentation Designation

” Product
Requirement

Association
S (PRA)

2N

/

A

N
Product

Characteristic
Tag (PC)

(REQ-ME-044{ PC041)

<REQ-ME-044< <PC041>

PC Reference Tag with an Augmentation

#ptcuserglobalsummit
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Product Characteristic (PC) w/VPR

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

«blocks
ProductCharacteristic (PC)

PCRU : Produc

PCRT : ProductCharacleristicReferenc ag[iﬂ,
tCharactensticReferencelUUD [0..1]

harts
eT.

PCD : ProductCharactersticDesignator

reférences

documents.cc

Verification Requirements are tolerances or
specifications applied to a part feature or —
product which requires verification to assure
product acceptance, typically communicated
via annotations, attributes, and/or specification

OperationCharacteristic (OC)

«block»
Service Characteristics (SC) |

c!ﬁbck:
CriticalityClassification (CC)

references
COCD : CriticalityClass ficationDesignator

ProductRequirementAssociation (PRA)

VAR 0.

~ «blocks

VerificationPlanRequirement (VPR)
references
VPRD : VerificationFlanRequirementDesignator

wblocks
uuiD
values
| sbUuid : string

«valeTypes

eSymbolShapeType

\ — .

#ptcuserglobalsummit
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Verification Plan Requirement (VPR) Augmentat

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 =
VPR may have a Verification Context

VPR may have a Verification Alternative P —
VPR may have a Sampling Plan Wl VCI = Im = IO‘

A

built_from GFR ] «biocks |
1 hu_itym&qm.nm (;rm

8
i
g

T N T

[ ]
IFRL C 0.1 VA J0.1 LAl @ 0.
dtlocks ‘ abiocka ablocke B “ublocks ablocks -
QualityPlanRequirementDesignator VerificationContext VerificationAlternative | VerificationMethod ControlPlan
sDesgnator -string eType : eVerficatonContextType | |€Type - eVerficationAbernativeType | ?eryge:evgf:%;&mmme_ erm:eé;i‘ﬁfuﬂ'ype
;sqmnd: sOptonal
/ D: CMM: 100% / - |
evakieTypes wvalieTypes wakeTypes
QFRDS |01 eVerfficationContextType eVerificationAlternative Type eVerificationMethodType
_ . . 0 / Biocks D= Development ALT = Aleratve CERT = Certicates 3d Party 100% = 100% hspecton'Test
/ D-ALT: HAND: 100% SNV — i crered e [
eType : eSynboiShapeType = forw ardParaléogram | (T=Tooling : GAGE = Functonal Gage 35P= Specia Sanping Aan
/ P: CMM: SP: 67% / ~ — f (O IR et -
NVNR = ho Verfication Method Required

NILTVLT IO/ /7 yaLlCu Jadlivaly /J «ve T
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Product Characteristic Designation with an
optional VPR Augmentation Designation

T 4 veri;ilgantion
Characteristic Requirement
Tag (PC) (VPR)

A

v 4

(PC041)/ CMM:100%

<PC041> /CMM: 100%/

PC Reference Tag with an Augmentation

NSC-614-5877 dated January / 2024
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Verification Plan Requirement (VPR) Methoc
Context, Alternative, Sampling Plan

abiocks
VerificationPlanRequirement (VPR)
ssignated_by '
J has
Ve 0. VA 0.1
y «DIOCk»
VerificationContext VerificationAlternative VerificationMethod Sam plingPlan
vlpes o
eType : eVerficatonContextType | leType * eVerficationARernativeType | | eType 'YW eType eSanpingRanType
valueTypes wvalueTypes wvalueTypes
eVerificationContextType = eVerificationAlternative Type eVeriticationMethodType eSamplingPlanType
D = Development ALT = Allernative CERT = Certificates 3rd Party 00°% = 100% hspecton/Test
F=FrstArticke (blank) = Freferred Coordinate Measurément AQL = Acceptable Cuality Limt
M= Mantenance COLR = Color Measurement Sanping
P=Rroduction CSMT = Cosmetic RSP = Referenced Samping Fan
R = Research CUST = Qustomer Defined = Statistical Quality Contral Lt
T = Toolng GAGE = Functional Gage User Defined Samping Aan
U= tkser Defined HAND = Handhek!
LABT = Laboratory Test
Material on
2= No Verification Method Required
OTHR Vesfication Method
e e o s e
/GAGE: "CE53742”/ R aw.;wem
/D: CMM: 100%/ [/ D: CMM: 100% / SLEF = Sixiace Ayss
/D-ALT: HAND: 100%/ / D-ALT: HAND: 100% / w-wq.wimw
/P: CMM: SP: 67%/ oy
/D: USRD:”GE1”: 100%/ VL = Visual inspection

#ptcuserglobalsummit
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Product Characteristics Designations with all
optional Augmentations Example

4 N D N [ Verificati
P".’dUCt Product Criticality Verification

Requirement . P Plan
Association Characteristic Classification Requirement

S (PRA) . Tag (PC) (CC) y (VPR)

(REQ-ME-044{ PC041 )CR:S.2 Y CMM:100% /
<REQ-ME-044< <PC041> >CR: 5.2> /CMM: 100%/

% PC Reference Tag with All Augmentations

(=]

e _ ) NSC-614-5877 dated January / 2024
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bdd [Model] ModelBased Characteristics | ProductCharacteristickientifiers ] |
(] (] [

PC Identification Framework s
* Human & Computer ldentifiers

* Tags

* UUIDs
* Base |dentifier, basis for: :

* Reference Identifiers s oot e e

* Instance ldentifiers
* Reference Identifiers . S
* Instance |ldentifiers - mm-aﬁmmml prossecnsscersionstmeeaso

tag : ProductCharacteristicihstanceUILID uuid - FroductCharacteristicinstanceTag

* Extension Identifiers

* Uniquely extends Instance ID T

* Multi-Faceted Annotation == Emﬁm’&;ﬁ el [

* Multiple Feature Reference

* Repetitive Group Number

NSC-614-5877 dated January / 2024
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PC ldentification Framework — PC Reference ID

* PC Reference |Identifier — 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)
=]
o . Hot lobal ot NSC-614-5877 dated January / 2024
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Product Characteristic for an Application [5.

- $9.6+0.2 (71)
¥ 202+0.5

2

AlB|C|<PC030>

// 0.5 |A|<PC031>
710,12 |<PC032>

NSC-614-5877 dated January / 2024
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PC ldentification Framework

* The PC Reference Identifier and PC Instance Identifier are both built from a common PC Base I
* PCID can be a human-readable Tag or computer-consumable UUID

PC Base ID
PC Reference ID

PCO07/

PC Instance ID

Common Base ID for both
Reference ID and Instance ID

Is a Base ID concate

Is a Base ID housed within Extension

a Symbol or Bookend with Used to designate
“<"and “>”; verification instance u

Used to designate a PC Extension ID
Product Characteristic

e Multi-Faceted Annotation

e Multiple Feature Reference
#ptcuserglobalsummit * Repetitive Group Number




PC Identification Framework

* Has a PC Reference Tag

* |s a human-readable PC Reference Identifier

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

zblocks

ProductCharacteristic (PC)

.
CC: Crﬁcalyﬁhssmcapiga:{CCj [0.#]
PRA : ProductRequirementissociation (PRA) [0..%]
QPR : QualityPlanRequirement (QPR) [0..5]

has

!

designated_by

PCD

eblocks

ProductCharacteristicDesignatorSymbol

values

eType - eSymbolShapeType = elongatedHexagon

* Is shown/identified with a Verification Requirement "'“"““‘“"’"'("E%“““‘ﬂmf
* CAD Annotation [Verification Requirement] L )
* Non-CAD Specification/Requirement [Verification Requirement] pultrem shown.in
* |s associated with PC Reference UUID Peaso 1
* Has one or many PC Instance Tags
* Has a PC Reference UUID
* |s a computer-consumable PC Reference Identifier peRT 1 pPeRT
<hocks

* |s associated with PC Reference Tag
* Has one or many PC Instance UUIDs

* Designated by a PC Designator
* Shown in a PC Designator Symbol
* Built from the PC Reference Tag

ProductCharacteristicReferenceTag

rts

pa
PCBT : ProduciCharacteristicBaseTag [1]

RERINE

ProductCharacteristicReferencelUUID

parts
PCBU : ProductCharacteristicBaseUUID [1]

#ptcuserglobalsummit
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bdd [Model] Model-Based Characteristics [ ProductCharacteristics ]‘_J
Y Y Y eblocks
PC Identification Fram 18 %
e n I I cq I o q ewo cc:cm:yt:lassmpgt: (CC) [0.#]
PRA : ProductRequirementdssociation (PRA) [0..%]
QPR : QualityPlanRequirement (QPR) [0..%]
* PC Reference has one or many PC Instances
* 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
* A PC Instance UUID
* |s a computer-consumable PC Instance Identifie
. . ablocks —
* Is associated with PC Reference UUID proauccrarscersiceterenceTo I
s ShCﬂ'eS PC Base TCIg with PC Reference TCIg R e istichazcTag [1] PCBU - ProduciCharacieristicBaseUUID 1]
* Has a PC Extension Tag .
* Designated by a PC Designator ecrt 1.0
* Built from the PC Reference ID’s Base ID Prbducﬂiham:::r:st;clns‘GnceTag ﬁwmmﬁ:;aiclnmnceuum
* Built from the PC Reference Tag PCEI - ProduciCharscierstoExteneionientfer 0.1 PCEI ProduciCharacteretoextensionientifr 0.1
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Product Characteristics — Flagged Notes

NOTES:

PRODUCT CHARACTERISTICS ARE DENOTED BY <PCH####>. GENERAL TAGS ARE

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

ANNOTATIONS.

1A. THERE ARE 52 PRODUCT CHARACTERISTICS ON THIS DRAWING. THE
RANGED FROM PC0001 TO PC0O054. NUMBERS NOT USE ARE: PC001

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

PART MARKINGS:

RK PART NAME, PART NUMBER, AND LOGOS AS SHOWN PER CLA

Tag
(Base)

UUID (Base) Description

PCa44

f0079160-e989-420a-b83a-19df30d57c7b Marking of Part Name

PC445

7f92f319-3175-4214-8eb2-62f857f1c3b4 Marking of Part Number

PC446

5ce27d7f-e66d-404a-8327-d7¢c24229b20d Marking of Logo

#ptcuserglobalsummit
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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 ... S T S TS S BT Doc_ SS1A345, Sect. 14

. : PC902 | af11745b-d897-491c-8887-05404c5941cc Doc. SS1A345, Sect. 1.5

2 % SpeC|a I M d rk' ngs PC903 | 9e2f8155-113d-4f0d-8159-b766c836065d Doc. SS1A345, Sect. 1.7
PC904 | ecf53b0d-8891-4634-8cb9-0dd50ac25e53 Doc. SS1A345, Sect. 1.8

2 < 1 State me nt a bo Ut = PC905 | 7bbfbael-65d8-4970-9987-da22e84f5403 Doc. SS1A345, Sect. 2.2

<PC905> 2.2 — Verify that ...
2.3 — Statement about ...

NSC-614-5877 dated January / 2024
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Product Characteristics - General Notes

Only notes that have a verify or shall statement (e.g., verification requirement) should be tagged as a P

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) VUi (Base) Description PCBase ID MFAI PC E:Ati;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

* PC Instance Identifier
* Has a PC Reference Identifier
* Can be a PC Instance Tag

e Can be a PC Instance UUID
* Built from a PC Base Identifier AND one or more PC Extension Ide

* PC Base Identifier

e PC Extension ldentifier

* 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)

NSC-614-5877 dated January / 2024
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Product Characteristic Extension ldentifiers

* 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 [ ProductCharactersiticExtendedidentfiers | J

NSC-614-5877 dated January / 2024
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PC Extension ldentifiers

* Multi-Faceted Annotations Identifier (MFAI). See section 5.4.7.1 for more details.
« PCO07a
«  PCO07b
«  PCO07c

e 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.
* PCO07. A64B5992-3A8B-456C-81E6-39020C268C13
* PCOO07. C3FOBAB3-DA40-4C21-B04B-DC495336A4D0

* Feature Reference Sequence Number (FRSN). See section 5.4.7.2.3 for more details.
* PCO007.1
* PC007.2
* 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 . NSC-614-5877 dated January / 2024
#ptcuserglobalsummlt Unclassified Unlimited Release




PC Instance w/derived Multi Faceted Annotatio

e PCOO0O7

. PCOO7Z pco62) | £2|1.0 |A|B|C|Pco62.a
e PCOO7c /105 |A PC062.b
71012 PC062.c

396402 ¥ 202+ 0.5(71)
71.a 71.b
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PC Instances with Multiple Feature Referen

/-8)( 2 8.0 £ 0.2 <PC0O08>

gﬂey-qup#ay

il

Example: Repetitive Feature Tolerance with Reference Tag
* PC Reference Tag <PC008> is applied to eight different features!
* Thus <PC008> has eight verification occurrences.
* So, 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
* ANSI/DMSC 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-DC4S
e By FeatureReferenceSequenceNumber (e.g., 1, 2, 3, 4)

NSC-614-5877 dated January / 2024
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Dimensional Tolerance w/Multiple Feature Insta

8X 2 8.0 £ 0.2 <PC008>

4?’# gg%-#&a

A

Repetitive Feature Size
Tolerance with PC Instance

Tags using the modeler’s Repetitive Feature Size Tolerance with Reference Tag
Feature Reference Tag

e PC008.1961 £X 0 8.0 £ 0.2 <PCO0S>
e  PC008.1962 /
e  PC008.1982 YY)
Mgl -y -y
e PC008.1988 PC008.1961 — | /. P % R PC008.2023
e PC008.1989 // L) ' . \
. PC0DS 1998 PC008.1962 - PC008.2000
e  PC008.2000 PC008.1982 7 \ \ o008, 1003
e PC008.2023 PC008.1988 PC008.1989

NSC-614-5877 dated January / 2024
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Dimensional Tolerance w/Multiple Feature Insta

/—8X 2 8.0 £ 0.2 <PC008>

NI, N, N,

%»--gg

4 N NN

A

/—BX @ 8.0 £0.2 <PCOO8>

PC008.2336655-8220-4380-9e8e-1b3eelb5act6 — |

PC008.0a86704e-7612-47¢2-9a7d-d9891621db64 |

3

i\

PC008.905f7a73-4c24-4c69-9bdd-04ed4af2ae094

PC008.273d6d2e-d0f2-40dc-a%ab-e 1fde96345a2 |

' PCOO08.38915eb2-eab6-4434-bafd-8145a55¢c2ade

Repetitive Feature Size Tolerance with PC Instance Tags using Feature Reference UUID

#ptcuserglobalsummit

d M PC008.a9b1871a3-0c21-41b6-9e69-8c0bc8424

A PC008.a6826f2d-64a0-4230-ad7a-f54d7ee3b601

PC008.083b8404-7b6f-48ff-8490-6115a5e309b5
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Dimensional Tolerance w/Multiple Feature Insta

8)( 2 8.0 £ 0.2 <PC008>

«%’4; *fgg&%yy

A

Repetitive Feature Size -
Tolerance with Instance Tags /
using a Feature Sequencing
algorithm

Repetitive Feature Size Tolerance with Reference Tag

/—8X 2 8.0 £ 0.2 <PC008> PC008.1

[ ]
° PC008.2
DUy PC008.3

/_, —\J—;r A~ A~ d °
PC008.1 Z O LY

— ; : ; \ ° PC008.4
bC008.2 / I ! e PC008.5
PC008.3 / \ ° PC008.7
PC008.4 PC008.5 e PC008.8
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Geometric Tolerance w/Multiple Feature Instanc

8X @ 8.0 * 0.1 <PC028> 8X @ 8.0 + 0.1 <PC028>
4 [Bo.14a@|A[c@] <pco29> 4 [Zo0.14@]|A [c@|<Pco29>
T 8X 45°
PC028.1
b +
- - PC029.1
‘ PC028.2
() ) (x) [x) Pco29.2

/ / \
' N N
PC028.7 PC028.3
ﬁ 3 PC029.7 " ﬁ

- \ PC029.3

! / | \ /

|
PC028.6 PC028.4
* x .
} PC029.6 q PC029.4

+ (+)pco28.5”]
PC029.5
-—— ©57.110.5 —|<PC030> @ g;-g <PC030>
299.5+0.5 <PC031> ¢1£ <PC031>
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PC with Mixed Multiple Extensions

e PC700a.1
e PC700b.1
e PC700a.2
e PC700b.2
e PC700a.3
e PC700b.3

Tag Tag UUID (Base) UUID | Description

(Base) (Ext) (Ext)

PC700 a.l 3f2e8414-5074-48¢9-976f-0b890cefcd00 a.l + 0.1 for @ 4.0 Diameter

PC700 b.1 3f2e8414-5074-48c9-976f-0b890cefcd00 b.1 + 0.1 for 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 I 10.0 Counterbore Depth
PC700 a3 3f2e8414-5074-48c9-976f-0b890cefcd00 a3 + 0.1 for @ 12.0 Counterbore Diameter
PC700 b.3 3f2e8414-5074-48c9-976f-0b890cefcd00 b.3 + 0.1 for I 3.0 Counterbore Depth

#ptcuserglobalsummit
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Other PC Use-Cases

4 5 Product Characteristics
5,1 ldentification
5.2 Data Structure

| 5.3 Data Taxonomy  p

b 54 Data Objects =

3.5 Annotation Applications

3.6 Single Product Characteristic with S5ingle Application (Feature)

3.7 Single Product Characteristic with Defined Multi-Faceted Annotation

5.8 Single Product Characteristic with Derived Multi-Faceted Annotation

3.9 Single Product Charactenistic with Multiple Feature References Applications
3.10 Single Product Charactenistic including Repetitive Group Applications

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

5.13 Product Characternistics in Support Documents (Text-based support artifacts)
3.14 Product Charactenstics in System Information Models

3.15 Product Charactenstics on Surrogate Surfaces

3.16 Product Characteristics on Representative Test Artifacts

3.17 Product Characteristics on Embellished Derivatives

[ 5,18 Application to Serialized Parts which enables Digital Twins

[ 5,19 Non-Product Characteristics, General Tag

=R R R ORT R ORF R ORF
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PTC Control Characteristics and
ANSI/DMSC Product Characteristics

« Within a process, part, assembly, or system, PTC control characterig
are any functional features, geometrical or material properties, that
gualified, measured, or quantified and for which variation or
deviation control is necessatry.

» Assume that PTC’s Control Characteristics are conceptually sim
ANSI/DMSC Product Characteristics.

« Can PTC Control Characteristics functionality be extended to s
the MBC Product Characteristics ANSI/DMSC standard?
» Creo (Designate an annotation in Creo as a control Characteristic)
« PDMLink (Designated Control Characteristic are created in PDMLink upon check-1
* MPMLink (Designated Control Characteristic are used in MPMLink)

es, by adding data attributes, user symbols, and application behavio
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PTC Control Characteristics

. MEMLink Attributes in Control Characteristics
Ta

» The following attributes are present in the Control
Characteristics tab of MPMLink BOM Transformer:

* Number

« Name

» Severity (editable)

» Description (editable)

* Model Item Graphical Representation (e.g., model item)
* Version

* Context

* You can edit the values Severity and Description of
a control characteristic inline.

e If a model item is assoclated with a control
characteristic, then the information about the
model item s displayed in Model Item Graphical
Representation.

New Standard Control Characteristic

Product: GOLF_CART

Cyknaricity

Dotum Tag

Deoven Dimension

Flatness

Geometnc Tolerance {(common)
Mode! itemn Note

Ordinate Gaseline
Ordinate Driven Dimension
ightness

“Type: Standard Control Characlienste
= Attributes
* Category: | ]
*Name: | Stray
) . [Surtace Finish
Number: (Generated
Description: [

Long Description;

m g

ih
i
&

Nominal Value: |
Upper Limit: |

Lower Limit:
*Location:
(@ Sewect Folder |

* Indicates required fields

#ptcuserglobalsummit
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QIF Characteristics

* Within QIF, the Characteristic object contains
four types of characteristics aspects [QIF 5.9.3]
* Definition
* Nominal
* |tem
* Measurement

* Characteristic Designation Includes optional: EE—.—

The global
Characteristics slement
contains four hists of
charactenstics aspocis

* Designation (Tag)

* Ciriticality Level
 UUID

* MPC includes a QIF Mapping/Comparison
appendix [Annex J]

* The Next QIF (i.e., QIF 4.0) will incorporate
MPC characteristic capabilities.

© [ CharacteristicAspectsListsType
((FormaiStandardid ) ®

The FormaiStandardld element is the id of the standard
of specificabon against which the inspection

charadtenstics.

—{ CharacteristicDefinitions ) @

The CharacteristicDefinitions element s a list of charactenstic
definitions

~—{ DefaurCharacteristicDeintions | @

of "uniess otherwise specfied”

The optional DefaultCharacieristicDafinitions alemant is a list of default

J

{ DefauttToleranceDefintions | @

The optional DefaultToleranceDefinitions element is a Nst of
gefaull of "unless otherwise specfied” lolerance

)

—{ CharactensticNominals ) ®

The CharacteristicNominals element is a list of charactenstic
nominals

{ Characteristichems | @

The optional Charactensticlems element is 3 list of
characteristic ifems. This is the entry point in QIF for the

+——{ CharacteristicGroups | ©

The optional CharactensticGroups element is a list of
charactenstic groups,

—{ SimultanecusRequirementGroups | @

The optional SimultaneousRequirementGroups element Is a kst of
simultaneous requirement groups.

)

.\.\
\ X \ \

#ptcuserglobalsummit
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Questions?
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Thank You!
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Fly-By of MBC Specification

* Sections
* Terms & Definitions (noun, adjective)
Product Characteristics (PC)

SysML Information Models

* Appendixes
* A-N

Criticality Classifications (CC) Augmentation
Product Requirement Association (PRA) Augmentation
Verification Plan Requirements (VPR) Augmentation

1

Digital Metrology 7 W,
Standards Consortium IV e

Model-Based Characteristics: Nomenclature, Definitions, Symbols, Data-
Structures,-and-Practices-for-Product-Definition:~Includes-Mode!-Based:
Definition with-Persistent-identification§
Ll
1

ANSI/DMSC-MBC-1.0--202XY

Digital-Metrology-Standards<Consortium, Inc.{DMSC) Y
1

Prepared and Publshed by ¢
Digest Standards Consortum. inc (OMSC)S
45 Lana Roao, #16505%
Rochastar, NY 14316%
Teol (5m5) 451 58009
Email mark hormas@gfatandards org§
|

www DMST e ogd
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Selection Criteria for a Characteristic
Designator Symbol

C1l. Symbol must be a recognizable unigue shape.

C2. Symbol must be easily creatable using existing office/CAD tools.

C3. Symbol must be able to enclose a set of alphanumeric identifiers.

C4. Symbol must not conflict with other regularly used symbols in related ASME / ISO
standards.

C5. Symbol can be easily associated with an annotation (e.g., Dimensional Tolerance,
Geometric Tolerance, Surface Texture, General Note, and Flagged Note).

C6. Symbol must be able to accommodate Criticality symbol(s) before or after.

C7. Symbol can be chained with one or more Product Requirement symbol(s).

C8. Symbol must be easily created as a textual field.

C9. Symbol must be applicable for 2D drawings, 3D drawings, and 3D MBDs.

C10. Symbol can be both human-readable, and when implemented within a digital MBD, be
machine-readable.

C11. The digital implementation of the symbol instance should be digitally associated with the
respective annotation.

C12. The digital implementation of the symbol should digitally associate with a persistent

\' universally unique identifier for the symbol instance.
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