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Kyle graduated from the University of Bristol, majoring in
Physics. Kyle joined Airbus in 2016, supporting the
development of rapid and scalable surrogate modelling
techniques and the MoSSEC common metadata
standard (ISO 10303-243), eventually becoming the
MoSSEC project lead in 2022.

Today Kyle is a key member of the Airbus
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Bernd Feldvoss is a Product Data Interoperability
Standards Specialist within Airous Commercial Aircratft,
based in Hamburg, Germany.

Bernd joined Airbus in 1998 and worked as a Systems
Engineer where he was involved in the development of
Data Exchange Methods and operating Data Exchange
(DMU & Product Structure) and did several movements
until joining in 2022 engineering Process, Methods,
Tools & Data.

Bernd represents Airbus in numerous working groups
and committees including; prostep ivip Technical
Steering Committee and the JT Open Technical Review
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Hamburg, where his focus was on Computer Aided
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1. Historically - How did we typically collaborate with our partners? A example development lifecycle
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There is a concept to be developed - an NDA is reached with a partner and the project is discussed.
The concept is matured through documentation sharing within the OEM.

Stakeholders within the organization provide recommendations to a project owner.

At the project owner’s direction, the OEM amalgamates the recommendations into a design dossier.
The requirements on the partner are compiled into a build request.

The build request is mailed to the partner.

The partner reviews the build request and assigns a team to meet the requirements of the OEM.
The partner and OEM hold continual design reviews until convergence.

The designs move forward for industrial optimization...
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2. How did we transition into the digital age
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1. There is a concept to be developed - an NDA is reached with a partner and the project is discussed.
2. The concept is matured through documentation sharing within the OEM.
3. Stakeholders within the organization provide recommendations to a project owner.
4. At the project owner’s direction, the OEM amalgamates the recommendations into a design dossier.
5. The requirements on the partner are compiled into a build request.
6. The build request is mailed to the partner.
7. The partner reviews the build request and assigns a team to meet the requirements of the OEM.
8. The partner and OEM hold continual design reviews until convergence.
9. The designs move forward for industrial optimization...
Evolved Remains the same
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2. How did we transition into the digital age
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1. There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is
discussed.

The concept is matured through documentation sharing within the OEM.

Stakeholders within the organization provide recommendations to a project owner.

At the project owner’s direction, the OEM amalgamates the recommendations into a design dossier.
The requirements on the partner are compiled into a build request.

The build request is mailed to the partner.

The partner reviews the build request and assigns a team to meet the requirements of the OEM.

The partner and OEM hold continual design reviews until convergence.
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The designs move forward for industrial optimization...

Evolved Remains the same
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The designs move forward for industrial optimization...
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2. How did we transition into the digital age
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2.
3.
4.
5.
6.
7.
8.
9.

. There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is

discussed.
The concepts are matured through documentation sharing within the OEM.

Stakeholders within the orgasa le recommendations to a project owner.

We may now use models to mature a concept - however are the models truly
interoperable in our organizations?

Interoperable Tools, Interoperable Interfaces, Interoperable Languages, Interoperable
Understanding?

What usually happens is abstraction of the knowledge is summarised in documentation
to be shared within the organization (emails, technical docs, memos, PowerPoints, etc.)
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1. There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is
discussed.

The concepts are matured through documentation sharing within the OEM.

Stakeholders within the organization provide recommendations to a project owner.

At the project owner’s direction, the OEM amalgamates the recommendations into a design dossier.
The requirements on the partner are compiled into a build request.

The build request is mailed to the partner.

The partner reviews the build request and assigns a team to meet the requirements of the OEM.

The partner and OEM hold continual design reviews until convergence.
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The designs move forward for industrial optimization...

Evolved Remains the same
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1. There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is

discussed.
2. The concepts are matured through documentation sharing within the OEM.
3. Stakeholders within the organization provide recommendations to a project owner digitally.
4. At the project owner’s direction, the OEM amalgamates the recommendations into a design dossier.
5. The requirements on the partner are compiled into a build request.
6. The build request is mailed to the partner.
7. The partner reviews the build request and assigns a team to meet the requirements of the OEM.
8. The partner and OEM hold continual design reviews until convergence.
9. The designs move forward for industrial optimization...
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2. How did we transition into the digital age
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1. There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is

discussed.
2. The concepts are matured through documentation sharing within the OEM.
3. Stakeholders within the organization provide recommendations to a project owner digitally.
4. At the project owner’s direction, the OEM amalgamates the recommendations into a diqital design dossier.
5. The requirements on the partner are compiled into a digital build request.
6. The build request is digitally shared with the partner.
7. The partner reviews the build request and assigns a team to meet the requirements of the OEM.
8. The partner and OEM hold continual design reviews digitally until convergence.
9. The designs move forward for industrial optimization (digitally)...
Evolved Remains the same
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3. How do we manage our responsibilities?
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1. There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is
discussed.

Is an NDA sufficient anymore?

IP Protection / Obfuscation and Export Control considerations need to be assured

The build request is digitally shared with the partner.

The partner reviews the build request and assigns a team to meet the requirements of the OEM.

The partner and OEM hold continual design reviews digitally until convergence.

© ®© N O

The designs move forward for industrial optimization (digitally)...

Evolved Remains the same
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3. How do we manage our responsibilities?
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1. There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is
discussed.

2. The concepts are matured through documentation sharing within the OEM.

Stakeholders within the orgada ide recommendations to a project owner diqgitally.

Disparate information overload makes overall product

Multi-Disciplinary Analysis and Optimisation (MDAO)
still not a reality for most in 2024

8. The partner and OEM hold continual design reviews digitally until convergence.

9. The designs move forward for industrial optimization (digitally)...

Evolved Remains the same
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3. How do we manage our responsibilities?
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1. There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is
discussed.

. The concepts are matured through documentation sharing within the OEM.

2
3. Stakeholders within the organization provide recommendations to a project owner digitally.
4

. At the project owner’s directio = gamates the recommendations into a digital design dossier.

Do we keep trace of the rationale behind these recommendations?

How do we know the context of a recommendation is valid for the given purpose”?
Could we be missing something? - especially in a more complex space

9. The designs move forward for industrial optimization (digitally)...

Evolved Remains the same
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3. How do we manage our responsibilities?
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There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is
discussed.

The concepts are matured through documentation sharing within the OEM.

Stakeholders within the organization provide recommendations to a project owner digitally.
At the project owner’s direction, the OEM amalgamates the recommendations into a digital design dossier.

The requirements on the partpe 2d into a digital build request.

Following on, can the project owner comprehend the full picture?
Without the decision traceability who is accountable for the overall design?

The designs move forward for industrial optimization (digitally)...

Evolved Remains the same
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3. How do we manage our responsibilities?
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1. There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is
discussed.

The concepts are matured through documentation sharing within the OEM.

Stakeholders within the organization provide recommendations to a project owner digitally.
At the project owner’s direction, the OEM amalgamates the recommendations into a digital design dossier.

The requirements on the partner are compiled into a digital build request.

o 0k WD

The build request is digitally shared with the partner.

0N a a a ) O reqdlie 0 () a ()
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This is not resulting in meaningful collaboration.
This Is optimization of a set product definition, built upon digital documents.

Evolved Remains the same
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3. How do we manage our responsibilities?
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re multinle concen 0 he evaluated - an NDA is reached with a partner and the proie

The partner has a key interest in satisfying the OEM and managing internal factors (cost,
time, etc.)

Decisions made in the earlier stages of the design by the OEM could have better
satisfied both parties.

The build request is digitally shared with the partner.

The partner reviews the build request and assigns a team to meet the requirements of the OEM.

The partner and OEM hold continual design reviews digitally until convergence.

© © N O

The designs move forward for industrial optimization (digitally)...

Evolved Remains the same
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3. How do we manage our responsibilities?
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1. There are multiple concepts to be evaluated - an NDA is reached with a partner and the project is
discussed.

Who owns the design and is responsible for any decisions made?

New concepts in these OEM/Partner design reviews can constitute knowledge exports
from each organization? How is this managed?

7. The partner reviews the bullt | assigns a team to meet the requirements of the OEM.
8. The partner and OEM hold continual design reviews digitally until convergence.
9

. The designs move forward for industrial optimization (digitally)...

Evolved Remains the same
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3. Stakeholders within the organization provide recommendations to a project owner digitally.
4. At the project owner’s direction, the OEM amalgamates the recommendations into a diqital design dossier.
5. The requirements on the partner are compiled into a digital build request.
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7. The partner reviews the build request and assigns a team to meet the requirements of the OEM.
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3. How do we manage our responsibilities?
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There are three key recurring pain points in any project and especially when dealing with partners:
«  Complexity
* IP Protection
* Export Control

underlined, crucially by missing:

« Traceability of intangible assets

Our potential is limited fundamentally by the lack of traceability of our
Intangible assets.
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¢ . Build to print
How did we collaborate?
Transition
How did we transition into ¢ ®
the digital age?
Protection
* How do we manage our
Mindset Change responsibilities?
Introducing a ° ¢
collaboration framework
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Collaboration Frameworks
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There are multiple axes to be taken into account to deal with the collaboration between partners:
« Type of supplier connection (e.g. risk sharing partner, build-2-print supplier, raw material provider, etc.)
« Coverage and scope of collaboration (engineering, manufacturing, etc.)

Challenge:
Each OEM defines their own definition of collaboration and methodology.
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OMG United Architecture Framework (UAF)
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The Unified Architecture Framework® (UAF®) is based on the Unified Modeling Language™ (UML®),
Systems Modeling Language™ (SysML®), the Unified Profile for the U.S. Department of Defense's
Architecture Framework (DoDAF) and the U.K.'s Ministry of Defence's Architecture Framework
(MoDAE™) (UPDM™) and the North Atlantic Treaty Organization's (NATO) Architecture Framework
(NAF). When these military requirements were combined with business sector requirements (90% of concepts
and themes captured in the military frameworks are equally applicable in the commercial domains), the UAF
was born which serves both commercial and military interests.

Participants include a broad spectrum of parties covering industry, tool vendors, end users and representatives
of the DoD, MoD, and NATO.

UAF defines ways of representing an enterprise architecture that enables stakeholders to focus on specific
areas of interest in the enterprise while retaining sight of the big picture. UAF meets the specific

business, operational and systems-of-systems integration needs of commercial and industrial U AF

enterprises as well as defense organizations. a
N

OMG UNIFIED
ARCHITECTURE
FRAMEWORK®
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https://www.omg.org/uaf/
https://dodcio.defense.gov/Library/DoD-Architecture-Framework/
https://www.gov.uk/guidance/mod-architecture-framework
https://www.nato.int/cps/en/natohq/topics_157575.htm

UAF Summit
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The Unified Architecture Framework® (UAF®) is based on the Unified Modeling Language™ (UML®),
Systems Modeling Language ™ (SysML®), the Unified Profile for the U.S. Department of Defense's Architecture
Framework (DoDAF) and the U.K.'s Ministry of Defence's Architecture Framework (MoDAF™) (UPDM ™) and
the North Atlantic Treaty Organization's (NATO) Architecture Framework (NAF). When these military
requirements were combined with business sector requirements (90% of concepts and themes captured in the
military frameworks are equally applicable in the commercial domains), the UAF was born which serves both
commercial and military interests.

UAF defines ways of representing an enterprise architecture that enables stakeholders to focus on specific
areas of interest in the enterprise while retaining sight of the big picture. UAF meets the specific business,
operational and systems-of-systems integration needs of commercial and industrial enterprises as well as
defense organizations.

UAF Summit 2024 Agenda » UAF

* OMG UNIFIED
W ARCHITECTURE
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https://www.omg.org/events/2024Q1/special-events/UAF-Summit.htm

Aerospace & Defense PLM Action Group (AD PAG)
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AD PAG
PIM Global Collaboration

Problem Statement, with Use Cases, Objectives,
Desired State, and Go Forward Plan

Release 3.0

July 2024
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https://www.cimdata.com/en/aerospace-and-defense/publications/global-collaboration

Aerospace & Defense PLM Action Group - Supplier Engagement Levels
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Collaboration Engagement Levels

One-way distribution of technical data (e.g. build to “model™) Two-way distribution & manag t of technical data (e.g.
Engagement Linear workfiow thst begins at creating 8 technical dsta psckage and ends Engagement build to “spec”)
Level 1 af supplier accessing an Exchange Capability fo retrieve the package Level 2 Creation, distnibution, and verificstion & validstion of technical data through
two-way exchange
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Sandia National Laboratories - Model Based Enterprise (MBE)
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Sandia National Laboratories has published a Model-Based Enterprise (MBE) Maturity Level Index, which is
available at MBE Maturity Index Issue
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https://www.sandia.gov/mbit-mbe/2022/04/05/nsc-mbe-maturity-index-issue-b/

NIST/DMSC - MBE & QIF Summit
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The MBE Summit has brought academia, government, and industry experts together for over 10 years to share
the challenges, implementation issues, and lessons learned in design, manufacturing, quality assurance, and
sustainment of products and processes where a Model-Based approach is used. This includes all aspects of
the product lifecycle from design, manufacturing, quality assurance, and sustainment of products, where a
digital 3D model acts as the authoritative source of information.

Topics included:
« Addressing gaps that exist even in closely related domains
« The role standards play in governing core requirements, best practices, and harmonization between

common MBD formats (such as STEP and QIF) to enable valuable information to recirculate for optimal
refinement and traceability required for long-term archival

 MBE Standards and challenges to reaching consensus on content and data elements to compensate for
use cases not yet addressed in a standard

« Technical Data for Design, Manufacturing, and Quality Agenda 2024 NIST DMSC
« Ingestion of Technical Data and User Requirements
« Digital Thread Initiatives M B I F

* Implementation Roadblocks and Progress towards MBE
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https://www.nist.gov/news-events/news/2024/04/mbe-qif-summit-2024

Example - Boeing Supplier Integration
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Model Based Engineering (MBE)

Evolution of System Engineering ('
to Model Based Engineering (MBI
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https://www.boeingsuppliers.com/modelbasedengineering.html#/collaboration
https://www.boeingsuppliers.com/MBE_Supplier_Engagement_Framework.html

Example - Lockheed Martin Supplier Collaboration
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LOCKHEED MARTIN f;
MBE Playbook for Supply Chain

Accelerating LOCKHEED MARTIN™Y
Transformation:

Lockheed Martin’s
Model-Based
Enterprise
Playbook for
Suppliers
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https://www.lockheedmartin.com/content/dam/lockheed-martin/eo/documents/suppliers/training-2023-mbe-playbook.pdf

Example - AirSupply in Europe
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AirSupply is a single supply chain solution for direct procurement shared by the main European aerospace
companies within the BoostAeroSpace hub.

— .
THOUSANDS OF USERS WORLDWIDE AvawTAGES <) AirSupply

—
f G
¢ “A‘n.‘. PoWEREDBY \I_)
‘ = Il
| MAJOR CLIENTS fomesonn Stocks reduction
2 * Shortage anticipation H
--/ o:: + Security stocks decrease AI rS u p D Iv
ow
4

« Increased visibility

= o
g
s Flawless Procurement
" a = LiLium » Forecasts publishing
-~ o + Orders acknowledgment
sy D i + Improved productivity
.
B =
/ t { S Sarman ;
Telair

THALES Delivery improvement
« Advanced shipment notice
* Scanning & Barcoding

12 MODULES COVERING END-TO-END PURCHASE

ORDER PROCESS * Reduced manual entries
10 000 25282 &
DepLoveD suppLiErs g Rg® 7 MILLIONS N
WORLDWIDE MESSAGES EXCHANGED Quality enhancement
32 000 /MONTH « Practical Problem Solver via

« 95 » process
* Increased collaboration in
solving nonconformity issues
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https://boostaerospace.com/airsupply/

Agenda
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Build to print

How did we collaborate?

Transition
How did we transition into ° ®
the digital age?
Protection
* How do we manage our
Mindset Change responsibilities?
I
Introducing a ° ¢
collaboration framework
¢ . Standards

To support collaboration
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Standards STEP AP242 : Managed model based 3D engineering

Preliminary

Development
Feasibility study

Product Engineering

Part design
Assembly design

Production planning

Process plans
Production feasibility studies

Tool manufacturing
Tool component production
tool mounting

NC/ RC programming

Clash detection
Mountability examination

Market studies
Requirements mngt.

Concept development

S Evaluation

Product architecture design : :

Enuiorents specification Testplén Tool design Quality control

Packaging layout Prototype Tool assembling Sample part production
Crash test Tool simulation Part measuring
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STEP A242 Edition 4
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AP242 - Overview ed.4 scope

e e e Requirements,
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MBX Interoperability Forum
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MBX IF

Recommended Practices

« CAxIF
® PDM IF T ey e
- EWISIF

Implementor Forum
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.A
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https://www.mbx-if.org/home/

AP242 External Element References Joint Workshop
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NIST: Research Results and Recommendations for Universally Unique Identifiers in Product Data
Standards

AP242 XML
* Harness Topology
+ Connectivity...

STEP AP242
“AP242 XML - Composites
PMI ‘_ «  Assembly B-Rep & Tessellated Geometry
B-Rep & Tessellated Geometry [ . Element Assembly & Installation

User Defined Attributes
Validation Properties...

References
» Kinematics
« PMlin XML /

User Defined Attributes
Validation Properties...

Implementor Forum

242 XML
Configuration

+ Change Mgmt.

* Visual Issue Mgmt.
+ Validation Props.

AP
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https://doi.org/10.6028/NIST.AMS.300-12

STEP AP239 Edition 3
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AP239 Tutorial at GPDIS 2022

ssp00= M lssosor © -

data feocack Traamng needs analyss Lﬂ:&wm

Life-cycle data backbone

STEP AP242 STEP AP239

Product Design PRODUCT LIFECYCLE SUPPORT (PLCS)

| e s

81000 | 4

Potential future kin

-

AP239 ed3 (PLCS) enabling interoperability between development and support

&cmmm‘ |
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https://gpdisonline.com/wp-content/uploads/2022/10/Boeing-PatrickWalsh-AP239-Tutorial-DT2-Open.pdf

Integrated Product Support (IPS)
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The S-Series Integrated Product Support (IPS) specifications is a suite

of specifications for product support that will provide the seamless ILS Overall Business Process and the S-
passage of technical data. SaliEs —
The S-Series suite is comprised of the following specifications and can S

be downloaded for free at the following links: RGO . \ \ X

Provisioning Logs Mat
Data Order and Data
Provi- Admini-
Logistic sioning stration
Support -
Analysis
activities IP Data SERVICE

SX000i: International specification for Integrated Product Support (IPS)

Design of Systems and
Support Equipment

S1000D: International specification for technical publications using a S $2000M
common source database e —
S2000M: International specification for material management ) DesignData ot o
S3000L: International procedure specification for Logistics Support T

Analysis (LSA)

S4000P: International specification for developing and continuously
iImproving preventive maintenance

S5000F: International specification for in-service data feedback
S6000T: International procedure specification for training analysis and

design
© P EER2024



https://www.sx000i.org/
https://s1000d.org/
https://www.s2000m.org/
https://www.s3000l.org/
https://www.s4000p.org/
https://www.s5000f.org/
https://www.s6000t.org/

Model Based Systems Engineering (MBSE) - Standards
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e SysML V2

* ReqlF

« STEP AP242

e STEP AP243 MoSSEC

« AP233 very old, but how to cover whole SE content?
« Modelica FMI, SSP, DCP, eFMI etc.
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Digital Data Package (DDP)
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Verband der
Automobilindustrie

VDA
Digital Data Package Information Model '=l

Product Product Design Product Verification & Manu-
Architecture " Validation facturing &
System Electrical/ Supply
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Electrical/ Manu-
Electronical facturing
Component . Operation
it L/>
Component Electrical/ Software Manu-
Interface Electronical Interface facturing
Port Equipment |
- *1
Te Te Te |
Software Safety
Function Electronical Component Equipment
. Connection Component \

b

Organization

Context Elements
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Digital Data Package (DDP)
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OMG RFP -

CASCaDE
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.
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Finally, ongoing Challenges
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Standards
Multiplicity of overlapping formats

Tool Vendors
Proprietary Formats / Solutions / Variety of standards

Platforms / Cloud
Gaia-X / Catena-X / Aerospace-X

Collaboration
Federated Systems / Data Linking

Traceability - agreement on Source of Truth metadata standards (MoSSEC, etc.)

Al
Machine Learning / Large Language Model / Ontologies / Knowledge Graphs
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Q&A

Global Product Data Interoperability Summit | 2024

Many thanks for your attention
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