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Agenda/Statement of Need

Global Product Data Interoperability Summit | 2023

Understanding FAA and standards
SIS CADx translation and communication

Geometric Validation

Properties Geometry, Composite, Assembly, Semantic PMI

MetaData The requested requirements

Develop various levels of representations for internal and external
usage

ITAR Protection

About PDES Where it all starts “LOTAR”
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Building the Digital & Sustainable Enterprise

Global Product Data Interoperability Summit | 2023

Built on open standards

Recognize multiple views of the
data

Provide data security

Protect intellectual property

Independent of process

Independent of tools

Independent of language
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Questions to the Audience
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* Why does a company need to validate its CADx files?

« How many companies with a show of hands have a validation
process? STEP242 GVP (Geometric Validation Properties)

« How many companies understand the LOTAR (Long Term Archival
and Retrieval)

—https://lotar-international.orq/

—https://pdesinc.orq/

« How many companies in the room have a Digital Thread process in

place?

. ~ PR 2023



https://lotar-international.org/
https://pdesinc.org/

FAA Regulations
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 Some regulations require certain types of CAD records to be retained indefinitely.

 For example, 14 CFR Part 25.1529 requires that records of structural repairs and
alterations to large transport-category airplanes be retained for the airplane’s life.

* [tisimportant to note that these requirements apply to all individuals and organizations
that maintain, operate, or certify aircraft within the United States.

* Failure to comply with these regulations can result in civil penalties, criminal charges, or
the revocation of FAA certificates or authorizations.

5 - PR 2023



ISO 10303-242:2020
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» Industrial automation systems and integration — Product data representation and exchange
— Part 242: Application protocol: Managed model-based 3D engineering.
— https://www.iso.org/standard/66654.html

> 1S0O 10303-242:2014/COR 1:2016
— Industrial automation systems and integration — Product data representation and
exchange
»  Part 242: Application protocol: Managed model-based 3D engineering

»  Technical Corrigendum 1

—  https://www.iso.org/standard/72059.html
> 1SO 10303-242:2014

— Industrial automation systems and integration — Product data representation and
exchange — Part 242: Application protocol: Managed model-based 3D engineering
— HTTPS://WWW.ISO.ORG/STANDARD/57620.HTML
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https://www.iso.org/standard/66654.html
https://www.iso.org/standard/72059.html
https://www.iso.org/standard/57620.html
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Non Technical Data such as:
Technical o Financial Data
Diks . Manggemept Data
o Administrative Data
o Computer Software

Y

Non-Product
Technical
Data

Technical-Product
Data

I
! { .

Technical'-l"roduct Technical-Associated Technica|-‘Product
Deﬁnmqn Information Operano.nal
Information Information
1
. . . e Configuration Other Logistics Material
De5|gr7 Requnrem_enls Manufactgnng Venﬁcatu_on Cortrol Associnted Prodact aa e
Information Information Information Information ; ;
Information Information Data Data
Technical Data Package (TDP)
Other Product 2 : 5
Design Design (includes but is not limited to):
Information
Models
Drawings

Associated Lists
Specifications

Standards

Quality Assurance Provisions
Software Documentation
Packaging Details
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Success Story: Validation of Neutral file format for LOTAR
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o

Aerospace AIRBUS

Airbus 380 engineers in Germany and Spain were on an Ly
earlier version of CATIA V4 and the French and British offices
had upgraded to CAITA V5. That meant the German teams

couldn't add their design changes for the electrical wiring raiminar R ()
back into the common three-dimensional digital mockup Y uct Engineering | | Production planning | | | b ng
bein d d in Toul Development Part design Process plans Tool component productio
g prO uce IN loulouse. Feasibiity stud Assembly design Production feasibility studies 100l mounting
MJYKC: ;;‘J;\CS) Clash detection NC/ RC programming

Mountability examination

Requirements mngt

CoreTechnologie developed a validation check (GVP) for the
standard consortium ISO standard STEP242 of assembly,
geometry, PMI, composites and saved views. The validation
of data that is shared within the Airbus team now shows
consistent results with the standard requirements of the
government bodies globally.

Concept development

Concept ;
Product architecture design Evaluation : .
Equipments specification Test plan Tool design Quality control
X el Dratoty Tool assembling Sample part production
i Pack layout Prototype
Airbus was able to use the STEP242 for downstream b el Toolsmdaton | | Patmeasurng

applications in CAE, and CAM. Moreover, the semantic
representation is used in the model-based definition of the
digital twin.
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Success Story: Engineering Change
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Aerospace and Defense Honeywell

' Department Of Defense <> Sandards Based
Honeywell, has a vast enterprise of product and €= =% Natie Based

services to which it provides to countless customers : ! = NoDelvry (Pofomance
and suppliers. It has a gap in collaboration of CAD files e oy Lt
for downstream communications with its enterprise in
providing the right CADx information at the right time
while documenting the validation of accuracy of the
engineering change.

Utilization of batch functions within the PLM created

with 3D Evolution, that is not dependent on the access
of the CAD API’s within Teamcenter. Furthermore, with
easy to edit scripts. | | Tior 4 Tor 4 Tior 4

Having CADx in the target format prior to the
customer, employee and supply chain prior to asking,
was able to allow better and quicker down time in the
Product Cycle Management process.

0 ~ PR 2023



How does it all work
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Project Lead Project Lead
The Boeing Company . " . _ . __ . " Airbus
Jeff Klein Hosting Organization Hosting Organization Hosting Organization Hosting Organization Jean-Yves Delaunay

AlA ASD-STAN

AFNeT
PDES, Inc. AIA-EMC ASD SSG m

prostep ivip

LOTAR International
Project Group

Voting Members
Pa— Associated Members N

DoD Contributing Members National MoDs, EDA

Regulatory Authorities

Regulatory Authority

Vendors & Implement. Vendors & Implement. Vendors & Implement.

CAx-IF EWIS-IF PDM-IF

© LOTAR 2021 | All rights reserved prostep ivip Web Seminar: LOTAR - 29 January 2021 10
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Way of Working between Users, Implementors, and Standards
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yAniiiiatrd 22 %

User User Requirements Review Industry Production
Groups | Story d Results Pilots Use

a2
] 7y

(. Draft Recommendec? gecommended Broader Commercial

Implementor | Practices, | Practices Implementor
> : : > Software

Groups  Pilot Projects, updated and Forum Products

 Initial IF Testin released '

" 9] )] y Testing -
Standards g [ updated )

Issue >

Developers | Standards |

"3?*" ‘ INTEROPERABILITY
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LOTAR Project

www.lotar-international.or
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-« LOTAR is an international consortium of Aerospace manufacturers Americas * Europe
* Prime objective is creation and deployment of the EN/NAS 9300
series of standards for long-term archiving and retrieval of M ASD._STAN
digital data, based on standardized approaches and solutions. -
* Integration of LOTAR requirements in software tools ensured B
by close cooperation with: e Industry Associations
L 0 T I\ R Membership Associations
MBx Implementor Forum (MBx-IF): —
 Facilitated by AFNeT, PDES, Inc. and prostep ivip oE e J L A ler eten e
» Consists of CAD, CAE, EWIS STEP Translator & Validation Tool vehrdors
. H ized A h
- Supports AP203, AP209, AP214, AP239, AP242 Requirements nteroperable STER Products

PDM Implementor Forum (PDM-IF):

» Facilitated by AFNeT and prostep ivip

® CO”S'StS Of PDM and STEP TranS|atOr Vendors EN = European Norm (Standard)
. NAS = National Aerospace Standard
* Su pports AP242 Domain Model XML CAx = Computer Aided “x” (Design, Engineering...)
PDM = Product Data Management
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Goals of LOTAR

LOTAR Overview
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AVA ASD-STAN [—
Requirements 4 E&i J

e EN/NAS 9300 series of LOTAR o i
LOTAR [wasis. - ——
St a n d a rd S T e Harmonized Approaches ’.\‘D }
L PDES, Inc. L ASNET l=| » Interoperable STEP Products s
* Methods, processes, and data models Q
LOTAR Overview
® Devel O p reC O m m en d atl O n S an d - The prime objective is the creation and deployment of the EN/NAS 9300 series of standards for long-term
archiying and retrieval of digital dfa!a, based on standardized approe?ches and solutions. Theli.ntegration of LOTAR
req u I rem en tS Of I O n g —ter m arC h IVi n g :ﬁgu;;)e;\:er:tslg:;z::trmé:iI::ols is ensured by close cooperation with the MBx Interoperability Forum and

* Work together:

» Solution providers develop COTS LOTAR Requirements Structure

C a.p a.b | I |t| eS Legal Requirements Business Requirements

Product ) Support in Reuse

« MBx-IF —testing, feedback, capability

use cases
assessment * Meeting the legal and business requirements of the
. aerospace and defense industry:
- Standards teams — gaps, requirements, — EN/NAS 9300 considers requirements coming from:
. - Lega! and certificat_iqn ryles FAA-FARs, EASA-EARs, DoD & MoD
fu n d ed p I’Oj ects requirements specifications

— Regulations on long term archiving of technical documentation
— Design Reuse
— Support in operation

S E GLOBAL PRODUCT DATA
B o W INTEROPERABILITY 2 0 2 3
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MBXx-IF Project Framework
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/

CAXx Interoperability Forum (CAx-IF) )

Original CAx-IF
[ Use|(|3 oup ] <:>[ AP242 ] scope since 1999

_ N [ Impl. Group ]/
-8 3 / CAE Interoperability Forum (CAE-IF) ) _
Sqi AP209 Active 2016-2019
= L o | UserGow | Currently on hold
© : e B Ed.2 urrently on no
z S -E: \ [ Impl. Group ]/
: g /ElectricaIWire Interoperability Forum A
fé 5 E (EWIS-IF) [ User Group J <:>[ AP242 ] Launched in
o R R A Y- 2
_>|< & mme' - [ | JI é ] XML 2019
o I - mpl. Group
E 2 L /
/PDM Interoperability Forum (PDM-IF) N
| UserGrowp | <:>[ AP2AD ] Launched in
3, XML 2016
S [ Impl. Group

= B 2023




EIGHT LOTAR WORKING GROUPS AT PRESENT
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2004 > 2009 > 2012 >
Mechanical 3D CAD with :
Product and Manufacturing Product Data Management Composites and Advanced Electrical Wiring Harness
(PDM) Manufacturing

Information (PMI)

EN/NAS 9300-1xx series EN/NAS 9300-2xX series EN/NAS 9300-3xx series EN/NAS 9300-4xx series

System Design Architecture

S ST

MBSE PDM < RS | = =
eSS ... = Gz
|| 4 | -

ELLITE L

2018 % 2021 9 2018 9 MANAGEMENT
Model-Bases Systems Engineering Analysis and Meta Data for Archiving Basic & Common
EEIEEE) (4552 Simulation (EAS) (on hold) (Cross-Domain WG) Process Parts

; - EN/NAS 9300-00x & -01x series
EN/NAS 9300-5xx series EN/NAS 9300-6xx series EN/NAS 9300-21 & Domain Parts _

~ PR 2023



MBx-IF Vendor Participation

Autodesk X

Beta CAE
CT CoreTechnologie
Dassault Systemes

Datakit

X X X X
X X X X X

Elysium
EMCoS X
ITI Global X

LKSoft X
Kubotek Kosmos

Open Design Alliance

PDTec

PROSTEP

PTC

Siemens PLM

_ T-Systems _ ) X

Tech Soft 3D X



STEP AP242
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Spensor Sponsor Member
of the Steering Board
NIST GIFAS Sponsor
% Sponsor ST VDA *
® AlA
PDES lnC. Hosting & Sponsor '* Hosting & Sponsor l
’ organization EMC - EIC RIS organization GO\S/TPEP
Vi
PDES Inc * * ProSTEP iViP * ‘

fsc

STEP AP 242 Standardization

. (Loordination 11SQ 10303 /TC
LONG TERM ARCHIVING AND RETRIEVAL . 3 proJeCt iTBlmpONed) 184 ISC4

Vendors & Implement Vendors & Implement

A

el
Implementor Forum

N

Implementor Forum

www.ap242.org

e " - GLOBAL PRODUCT DATA
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How Industry benefits from the MBXx-IF
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Member / Vendor Benefits User / Customer Benefits

 Stability of new capabilities
« E.g. PMI Polyline Presentation: Since testing started in

R Early detection of errors leads to faster 2008, no major changes to implementation structure.
Widely used in industry now!

development cycles « Early feedback on requirements

 Beta-testing with other systems enhances . Cor_1c:ernting| feasibility, and timeframe for supportin
product interoperability and robustness even various tools
before production release

* Testing in a closed, trusted environment

Interoperability Forum

« User requirements can be communicated, and T S —
common implementation approaches agreed. S Witeroperae
K\ Solutions ’/

Requirements )
dardised dardized Suggestions
Standardize Standardize for Improvement
Format Format

Standards
Community

= " - = GLOBAL PRODUCT DATA
B W INTEROPERABILITY 2 O 2 3
y ¥ SUMMIT




Initial list of topics of common interest
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b

CAX-IF

EWIS-IF

PDM-IF

Interop

points of
common
interest

1.Export Control

2.Schematron rules : share
common methods and tools for
quality control rules

3. Semantic Assembly PMI ((link
with EWIS Iltem 5)

1. External Element
reference

2. Saved Camera View?*

4. Assembly and installation with
fasteners and holes

1.Export Control

2.Schematron rules : share
common methods and tools for
quality control rules (P1, 1G)

3. External element references

AIM P21 files (P1, UG)

4.Exchange of Electrical Wiring
harness models with
configuration management
information (P2, UG)

5. Electrical wiring harness
installation with GD&T

from the XML domain files to the

1. Export Control

2.Schematron rules : share
common methods and tools for
quality control rules

3.Visual Issue Management —
Saved Camera View*

4.Harmonized functionality of the
AP242 XML Viewers (including
CAD data in AP242 P21 and JT)

5.Harmonized EWIS-IF Rec.
Pracs (building on existing PDM-
IF Rec. Pracs)

6. Compatibility in tools of the
UDA (User defined attributes)
approach and customized PDM
properties approach

7.Promethea UC1: Part + Req

PDM-IF

Saved camera view *: added after meeting to highlight a topic common to CAx-IF and
GLOBAL PRODU( DATA

VL SUMMITZU LS




List of available STEP Viewers
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Chx-IF Step Viewers P+

- In addition to CAD solutions, coea

validation tools, and file
t r an S I at O rS y ST E P i S aI S O A The MBx Interoperability Forum is significantly improving STEP translator quality and decreasing translat

VAN
Interoperability Forum

supported by a wide range of

= = I = t . MBx Interoperability Forum I STEP FILE VIEWERS
V I eW I n g ap p I C a- I O n S ] The following table lists available STEP geometry viewing applications. The intent of this list is only informational
CAx Domain potential users with a guide to STEP viewing applications on the market.
NOTE:

CAx User Group

The STEP file viewers have not been tested by the CAx-IF. The fact that a STEP file viewer is listed here is in ng
statement about availability, functionality, or quality of the application. The list is sorted alphabetically by vendor

° Public Testing Information
any o ese alreaay Viowsr
Implementation Support Actify CAD Viewer www.actify.com paid license, fre
Autodesk Viewer viewer.autodesk.com online; free reg
S u O rt . CADCAM-e EnSuite-View www.cadcam-e.com free license
Participating Vendors

CADEX CAD Exchanger www.cadexchanger.com paid license, fre

CadSoftTools ABViewer www.cadsofttools.com paid license, fre

2 2 AP242 Impl tat C
A P 4 aS W eI I S O I I l e Of t h el I I mplementation “-overage Capvidia MBDvidia www.capvidia.com paid license, fre
] CT CoreTechnologie 3D_Analyzer www.coretechnologie.de paid license
TEP Viewers
Dassault Sytemes SOLIDWORKS www.solidworks.com free license

eV e n eDrawings
CAx Member Area eMachineShop STEP Viewer www.emaschineshop.com free license

t h e n e . . . CAE Domain FreeCAD Team Free-CAD www.freet.:adweb.org fé?:ﬂ'%fggg? (L9
W C ap a I I I e S Glovius Glovius Viewer www.glovius.com paid license, fre
. ideaMK STP viewer www.stpviewer.com free license, do
EWIS Domain Kisters 3DViewStation viewer.kisters.de paid license, fre
Kubotek Spectrum CAD Viewer www.kubotek3d.com paid license, fre
MBx-IF Calendar LKSoft IDASTEP www.ida-step.net free and paid li
Machine Research STEP Viewer www.machineresearch.com paid license, fre

Links STEP File Analyzer and

NIST www nist aov free license

~ P i 2023


https://www.cax-if.de/cax/step_viewers.php

Validation configuration
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Checker Configuration .

Profile: Composite Validation ~ £| £| i|
BRep Validation T Feature Link and Structure Statistic Tessellation
Geometric Mumber of sequences
Assembly Mumber of cut pieces
Mumber of plies
Pl
[ ] Mumber of materials
Semantic PMI Mumber of cores
Teszellation Mumber of tables

b Composites

User Attribute

Opticns

L] an

Cancel
iy S simmir2023 9/20/2023




Attribute Validation use case 1 of 2
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Existence validation:
Using a seed file as a baseline, we can compare parts and determine which and how

manyv attrihiitae ara infchiidad in it

StringMetaData CHECKER_MNAME Only in first object Mot in second object
StringMetaData CONTRACT_NUMBER Only in first object Mot in second ohject
StringMetaData MATERIAL_ENGINEER Only in first object Mot in second object
StringMetaData DOC_TYPE Only in first object Mot in second object
Original Name Value 12600527_A1.PRT 19207_12600527 PRT
Input Format and Emitter | Value Creo Parametric 5.0.0.4 Creo Parametric 4.0
Analyze Id Id 2 3

StringMetaData PROI_REVISION Mot in first object Only in second object

22 | A w2023



Participation Requirements
Most PDES, Inc. participants pay annual dues and all participate in the consortium’s technical activities. Participation requirements vary with the type and size of the organization.

The table below summarizes the financial and resource contribution reguirements for each type of participant. Mote the Industry category is sub-defined by size and type of business in order to allow for

wvariations in the amount of annual dues.

First year participation dues are payable at the start of the participant’s term; the second and subsegquent years’ dues are payable on the anniversary of the start date.

Participant Type Participation ID Organization Type/Size Term Fee Board Seat
Industry Industry 1 Corporate User - Sales Greater than $1B 2 Years SE0K Yes
Industry Industry 2 Corporate Division Users - Sales Greater than S1B 2 Years S35K Yes
Industry Industry 3 Corporate User - Sales Between 5100M-51B 2 Years S25K Yes
Industry Industry 4 Corporate User - Sales Less than 5100M 2 Years 515K Yes
Industry Industry 5 Solution Provider - Sales Greater than $50M 2 Years S25K Yes
Industry Industry & Solution Provider - Sales Less than S50M 2 Years S6K Yes
Industry Industry T Small Manufacturing User - Less than 500 Employees 2 Years 53K Mo

Government Associate Govt Agency 1 DoD, DoE, Natl Labs - Sales N/A 2 Years S25K Yes
Universities & Community Colleges Academic Associate Endorsed by an Industry Participant 2 Years Mo Fee Mo
Mon Profit Associate Industry Consortium Endorsed by an Industry Participant 1 Year 524K Mo

Organization Types:
= “User” is a commercial entity that utilizes STEP in conducting its business operations - for example by using CAD, CAM, CAE tools
+ “Solution Provider” is a commercial entity that develops and/or sells STEP-related software products and interfaces

« “Small Manufacturing User” is an entity that is typically a supplier to a “User” company, a Small and Medium Enterprise

For more information about PDES, Inc. participation reguirements, please contact General Manager Brian Chiesi.



Conclusions
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« Rapidly evolving competitive, technological and regulatory environments requires
businesses to create, move and store data across disparate applications and systems

with minimum friction and duplication
 Increased Product and Systems Complexity * Global Collaboration

« Evolving Technologies and Processes _ )
_ _ . * Regulatory data retention and retrieval
* PDES, Inc. is uniquely positioned to support members’ needs in identifying
requirements. developing recommended best practices, and implementation test cases
for connecting the digital enterprise

e More information on PDES, Inc. - pdesinc.org

e " - GLOBAL PRODUCT DATA
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https://pdesinc.org/

Contact Us

Mike Jahadi
President/CEO

General Manager

Mike.r.jahadi@lmco.com
817.312.0607

Brian Chiesi
General Manager
bchiesi@yahoo.com
310-606-0100

www.pdesinc.org

Questions?

PDES, Inc.

onnecting the Digital Enterprise

M
E ﬂ . E > E

Contact us Check us out


mailto:Mike.r.jahadi@lmco.com
mailto:bchiesi@yahoo.co

Organization Structure
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PDES, Inc. Executive Board

Dr. Michael Jahadi
President & Chairman

Governance & Finance
Compliance Kenny Swope - Chief Financial Officer

Executive Board Committees

Brian Chiesi Kenny Swope Michael Jahadi

Kenny Swope

ISO TC184/SC4 Liaison

Communication Audit/Contracts Strategic Planning

Operations Participation Committee
Brian Chiesi - General Manager David Selliman - Director

Technical Advisory Committee
Patrick Walsh, Chair

Infrastructure Standards Development Patrick Walsh MBx LOTAR Jeff Klein, Bernd Feldvoss
—— Interoperability T —

lean Brang Jeff Holmlund Forums Phil Rosche ; Dan Ganser

Patr falsh

PDES Infrastructure

T A -

lan Parent (u) f Phil

= Eng L Manufacturing Mechanica

Juan Men lande Nijs

Stuart Galt

Product Desig

= WVIBS E

Arthur Bingcang Juan Mendo

Electrica

Dan Ganser
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