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What are we to discuss?
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What and why Who
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Product Data Interoperability Standards

There are three main axes covered by Product Data Interoperability Standards:

&

Enabling collaboration
within Airbus and with
Extended Enterprise

partners without
vendor lock in

Providing a solution for
Long Term Archiving to
fulfill authority
requirements

Allowing for the re-use of
information from
legacy projects

The main goal is to move from document and 2D based
drawings to “model based” and a data centric way of working
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What is standardization? o -

{@4 Development of content

A=

{Ot+ Including different
perspectives
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Some kind ‘s
of laws? )

What are standards?

Concentrated
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T technical knowledge

Technical rules ——J =

2= Requirements/ = .
Recommendations ?% Tools
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Why do we need standards?
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Who should join?
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Users , Science and
Research
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Why should | get involved?

" Actively co-shape

AERRSS 2R

It's just annoying,
expensive and F

fo: | Getting insights
time-consuming

) Future investment
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Assessing Model-Based Enterprise
maturity

#2.% U.S. DEPARTMENT m Sandia

"9, of ENERGY i

Level Name

Level Identifier

Level Theme
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https://www.sandia.gov/mbit-mbe/category/index/

Collaboration Challenges

Airbus Amber

Digital Factory

Service

DiFa

Requirements System Architecture Software Mechanic Electrics/Electronics Simulation/Test
Enterprise Service
Platform % T I
[ [
MRP/ERP
e
Engineering | B .
Backbone K@g}v %
Team Data : MCAD ECAD Sim
Management | El' TDM TDM PDM
N [ £ N  w
7]
= = 3 = = o
(=)
Authoring g 5 %
Systems - -
\___4 et A4

MRP/ERP

D Authoring Systems integrated via TDM
<~ 0SLC/REST Technology

Source: Prof. Dr. Martin Eigner

[ Authoring Systems directly integrated [_]  TDM Systems
=) API-/ Web-Service-based Integration via Data Link or Exchange
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US DoW Digital Engineering

DnD DIGITAL
MOPERNIZATION
SYRATEGY

2020
2023
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DIGITAL
STANDARDS
STRATEGY

NEWO JAN L€, 2050

The Future of Stondardksatiorc
DoW Digital Standardsa Strotegy

Digitsl Twin

Arsgaiicoantel represantstien
Umisgrsted vet of medstd thet serves
at the reshtime digltsl coonterpert of
a physical abject or process.

Digital Thread Examples

Requirements anslycis

Arcintzctore development

Doogn and snct toales

Deogn evalustiens and
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= Sectens ewslnetions and

sqpipiment definttian and

integration

Cotn robaxtems

* Tiaining atfs and devices
Devslepment

= Developmental and operational
rects

« Product suppert

Digital Engineering Ecosystem

Infvastructure

Approach

Digital Engineering

2026

Modular Open Systems Approach (MOSA)

Systems Engineering
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Digital Mtidal Examples
ements mode!
ttenal model
* feuctiens! model
* Asrtiitestore model
* Butinets procass meds!
- Emespnse sgmns
* hudten parformeese medels
« Product e cyce medels

Digital Artifact
Examples

* Spetificatiens

+ Tecontuat bassohgs

« Dedgn decoments

* Ihrertece management
documeots

Anclytical rewlts

Digieal Artifa
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Standards Development Organizations (SDO's)
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Associations & Initiatives supportmg Standardlzatlon _ﬁ/ . 1]
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e
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European Union Aviation Safety Agency
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Ihteroperability Standards - Who/Where?

Activity

Purpose

——

Trades Associations

Standardization
Bodies

National
Standardization
Organisations

Standardization
Associations

Standard
Developers

Implementer Forums

Define the governance
Influence the standard

Stamp the standard
Publish the norm

Organise the ballot at national
level

Lead the standardisation
proposal and maintenance

Act in developing the
standardisation proposal

Define the use cases
Prototype recommended
practices

Test editors solutions

Link from bodies to editors and

users

| developments of a specific trade

* X % ] |
* *
* *
* o K
AD PLM Action AIA ASD GIFAS
_ Group | _— -
| ASD SSG
ISO/EC SAE CENICENELEC | BNAE
ome | | ASDSTAN
NIST ~ AFNOR
ANFl
oPC PDES Inc. AFNeT |
| _Foundation || ™ pysc
~ INCOSE ‘ Eﬂ'bSt;P * AFNeT Services |
Modelica || | JOTNE
| caxiF | cAF |
| EWISIF | PDMIF
EWIS IF

| RVBVIF

Airbus Amber

_Bou | [ aps
= I = —
DIN L ms
prostep lwg Team Defence \
IDTA | 1DSA |
Prostgg AG ‘
CAxIF |
POMIF |
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LOTAR - LOng Term Archiving and Retrieval

@} LOTAR is an international consortium of Aerospace manufacturers.

= Its primary objective is the creation and deployment of the EN/NAS 9300 series of standards
=, for the long-term archiving and retrieval of digital data, which is based on standardized
@ approaches and solutions.

|/T N The project’s goal is to develop, publish, and maintain standards to enable the archiving and
<®4 retrieval of digital product and technical information, including 3D CAD and PLM data, in a
~~" standard neutral form that can be read and reused throughout the product lifecycle.

the information content and the processes required to ingest, store, administer, manage, and

l?g" The standards are published as the NAS 9300 (US) and EN 9300 (Europe) series and cover both
S access the information.

I”é’}‘, The LOTAR (EN/NAS 9300) process standards are based on the Open Archive Information
wif=) System (OAIS) standard (ISO 14721).

AIRBUS



LOTAR Organisation

€
J !
DB PDES, Inc. :

Americas Europe
AEROSPACE i
INDUSTRIES 1 ' (‘IA$-STAN
ASSOCIATION Standardization
.
L'// Industry Associations

LOTAR

LONG TERM ARCHIVING AND RETRIEVAL

Membership Associations

ﬁ
prostep Ivip

Requirements

Harmonized Approaches
Interoperable STEP Products

Airbus Amber

InteroEerabl‘llsy Forum
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LOTAR Industry Usage

A8D Area of

| company application Scope

Airbus A350 3D Electrical Hamess Installation
Commercial & Definition
Airbus
Defence & °Full 3D° model based
Space
. complete definition of the aircraft
[fvsi:f;g: Falcon 7X  (airframe, brackets, pipes,
hamess)
New parts of 3D definition with PMI of new
Snecma engines  mechanical part
’ 3D definilion with PMI with
Boeing 761 assemblies
G500, G800, 3D mBD mechanical, electrical
Guifstream G860 and composite
Lockheed- F35 3D mBD mechanical, electrical
Martin and composite

Legacy 450 & complete definition
EMBRAER Legacy 500 of the aircraft
MTU Aero  New paris of 3D definition without PMI of new
Engines engines mechanical part

PLANNED : project planned
DEV : project in development
PROD  : project on production

NAS / EN 9300 LOTAR paris (CAD)

Exact

Part
110

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes

Yes

(*): Plan to migrate to STEP AP 242 ed1 when possible

CAD3D CAD3D
Tessellated 3D PMI Assembly
Geometry Geometry Present. structure

Part
110

Yes

Yes

No

No
No
No
No
No

\[o]

CAD

Part
120

Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes

\[o]

CAD

Part
115

Yes

Yes

Yes

No
Yes
No
Yes
Yes

In Prep.

ISO formats

IS0 10303
"STEP"

AP 214 ed3 (*)
+ AP 242 ed1

AP 242 ed1

AP 214 ed3 (%)

AP 214 ed3 (°)

AP 203 ed3 (")
+U3D PDF

AP 203 ed2 (%)

AP 203 ed2
+AP242 ed1

AP 242 ed1
AP 214 ed3

Project
status

PROD

DEV

PROD

PROD
PROD
PROD

PLANNED |

DEV
PROD

Airbus Amber
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Motivation & Drivers

Driven by legal and business Conversion to stable formats

requirements of the aerospace e @ mitigates information loss risk
and defense industry @ and minimizes migration costs
|

Digital data archiving is a
legal obligation (FAA, EASA, ——

\

internal policies) \

operational support

EN/NAS 9300 standards
V= consider legal rules, long-term
«= archiving, design reuse, and

Short lifecycle of |
software/hardware vs. long
aircraft lifespan (70+ years)
makes preservation a challenge.
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Regulatory requirements for LOTAR

requirements such as the FAA and by internal company policies.

Yl
Part 21A.107 EN9100
Continued §4.2.4 Control of Q
Airworthiness Records

[ Document & Data Archiving is a legal obligation defined by external ]

A il
EU (EASA) EC No 748/ 2012 S
Regulation

Requirements

-
EC No 748/ 2012\\

Part 21A.55 g \

Record keeping for
Type Certification

Record keeping for
Modification

14 CFR 14 CFR 14 CFR
usS (FAA) Part 21B.20 Part 21B.41 p;ft Sf AR 3 \ Part 21B.49
» Regulation Co%%ﬁggdcseovfnth 7 eecgglf‘?‘a}e Lﬁ? Reporting of failures, /4 Availability of Type é_]_@
Requirements #£7 requirements for / Records of Cormpliance maln,ggcfté%?ss S Certificate to FAA or
4 Type Certificate + Limitations) NTSB

The FAA and EASA have promoted efforts to harmonize the regulations,
so there are many similarities between them.

AIRBUS



LOTAR Working Group

2018

2004 -

Prdu Bus Unaages

P s
=

M e e st

2004

e o s

4

2009

Airbus Amber
.

Basic & Common
Process Parts

EN/NAS 9300-00%, -01x series & -021

| STEP AP203, AP214, AP242

2012

Electrical Wiring Harness

ENINAS 8300-4xx series

STEP AP242

o= o4 |
Mechanical 3D CAD with
r Product and Manufacturing
Information (PMI)
EN/NAS 9300-1xx series

Product Data Management
(PLM)

EN/INAS 8300-2¢x series

STEP AP239, AP242

‘ STEP AP203, AP214, AP242

Model-Based Systems
Engineering (MBSE)

EN/NAS 8300-5xx series

STEP AP233, AP239, AP242, AP243
| FMI, SysML, AADL, RegiF...

2014

Engineering Analysis and
Simulation (EAS) (on hold)

EN/NAS 8300-6xx series

STEP AP209

| STEP AP203, AP242

Composites and Advanced
Manufacturing

ENINAS 8300-3¢x series

——

AIRBUS
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LOTAR Standards Overview

Data Domain Specific Parts

and s
Simulation

Common Process Parts

(Common Process, Data Preparation, Ingest, Archival Storage, Retrieval, ...)

Basic Parts

(Overview, Requirements, Fundamentals, Methods, ...)

AIRBUS
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LOTAR Industry Members
AIRBUS @EDEING € EMBRAER

GE Aviation Gulfstream’ *}6 LEONARDO

LOCKHEED MARTII%/[7 Pratt & Whitney

AIRBUS
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LOTAR Potential new members

NORTHROP
GRUMMAN

AIRBUS
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LOTAR Recent Achievements

Basic and Common Standards Domain Specific Standards
Q EN/NAS 9300-002 Ed. 2 in preparation () EN/NAS 9300-100 Ed. 2 Published June 2025
() EN/NAS 9300-003 Ed. 2 Published December 2025 40 EN/NAS 9300-110 Ed. 2 publication in preparation
O- EN/NAS 9300-005 Ed. 2 in preparation () EN/NAS 9300-120 Published in September 2025
() EN/NAS 9300-010 Ed. 2 Published November 2025 (~) EN/NAS 9300-121 Published in September 2025
£+ EN/NAS 9300-021 publication in preparation (¥) EN/NAS 9300-125 Published in September 2025

() EN/NAS 9300-205 Published in December 2025
() EN/NAS 9300-210 Published in June 2025

O EN/NAS 9300-230 publication in preparation
Q EN/NAS 9300-300 publication in preparation
(¥) EN/NAS 9300-500 Published in January 2026

AIRBUS
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LOTAR Workshops 2026

—*_\/—f

1st Qtr. Workshop: 3rd Qtr. Workshop:
23-27 March 2026; 28 September - 2 October 2026;
North Charleston, SC, USA. Frankfurt Area, Germany
In conjunction with MBx-IF Workshop In conjunction with MBx-IF Workshop
(CAx-IF Round 57J Review; (CAx-IF Round 58J Review; EWIS-IF Meeting).

EWIS-IF Meeting). In conjunction with Engineering

Interoperability Day (STEP AP242 & JT Day).

y Gl .
‘+\ y

2nd Qtr. Workshop: 4th Qtr. Workshop:

23-26 June 2026; Online Meeting. 1-3 December 2026; Online Meeting.

In conjunction with MBx-IF Workshop. In conjunction with MBx-IF Workshop.

RSV NI—




MBX Interoperability Forum - Recommended Practices

’ dl»!
Interoperabllity Forum
| 4

I‘,’ : D | -) M

I Recommentied Practices

* tor

Recommended Practices
STEP AP242 Edition 3

Recommended Practices tor
Sor STEP AP242 Edition 3
STBP AP243 Edition 3 Domain Modst XML

Bomain Model XML
Configurstion Managsment
Change Management

Recommsnded Precticas Domain Mode! XML

[ Kinematics

STEP AP242 Edition 3
3 ‘ AX l F Boaram Modal SMs.
Produst & Assembly Structure

H
prostep Ivip

e SysML v2 IF (launching in March 2026)

Aelease 4.5

AIRBUS
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* *PrOQUct Data \I\nteroperability Standards - Challenges

-

FOUNDATIONAL SHIFTS

~

-

MANAGEMENT & SECURITY

~

~

INITIATIVES & STANDARDS

\

@ Data centric way of
working

e, Collaboration
Digital Engineering

—= o Data Exchange
—= o Data Sharing

—= o Data Federation

&) Metadata Alignment

o Whole Lifecycle >
Change Management

o Extended Enterprise
-> IP Protections,
Export Controls,
Cybersecurity, Fixity,
Circular Economy

@ Dataspaces
o Gaia-X
= (Catena-X
= Aerospace-X
= Decade-X

@ OMG CASCaRA
@& SMART Standards

J

AIRBUS
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SMART Standards

Machine readable content

Semantic enrichment of content
for selective access

Receive content of multiple
standards for a given purpose.

=< s —_
‘ [ Machine interpretable content

1

XML

Self-learning analysis and
validation cycles

Information medeling that

Machine readable document

#|  Structured content of standard
docaments, Content can be

processed by software. expresses contsnt and rslalion

N between elements.
— . . Y

PDF Individually

Standards as a service

Provides dynamic deliverables

hat can adapt to user needs.
tl adapt ee

Open digital format
Read and search on screen.

(_Paper Future extensiona

{

=

Standards available in paper

No machine interactions
available.

AIRBUS



