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LOTAR Project 4 Square

* Problem: With the emergence of digital data based LOTAR Mission
processes, including model based definition, requirements
were identified which predicate the need for a long term ,
data retention solution(s) to meet the regulatory and L R
business requirements. Traditional legacy retention and 1R
retrieval methods do not support complex digital product

definition data. Code of Federal FAA Order  AC21-48 >y !Q .l
] . Regulations  8000.79 | ol B
. . : _— '
Opportunity: Develop, publish and maintain standards Paper-based process Requirements Digital-based process

designed to provide the capability to archive and retrieve

digital product and technical information in a standard )
neutral form that can be read and reused throughout the Past w Future

product lifecycle.

Participation Benefits

* Leadership Team: R. Zuray (Boeing), J. Holmlund (L-Martin), JY Delauna e Support Increasing Product Complexit
(Airbus), S. Rthoff(PROS éP AG)g&/I Jahadi (L- M(artln) ) y F,)p 8 P y
* Built on open standards

* 3D Mech/PMI WG: Rick Zuray (Boeing), Pierre Duchier (Airbus) P ‘i £ Digital Desi Intent for | '
* PDM WG: Jeff Klein (Boeing), Frederic Darre (Airbus) res_erva lon o Ig_l al Lesign Intent tor long term 4
* Provide data security

* Composite/Adv Mfg. WG: Rick Zuray (Boeing), Pierre Duchier (Airbus) ]

* Electrical WH WG: Dan Ganser (Gulfstream), Sophie Herail (Airbus) * Protect intellectual property
* MBSE WG: Mark Williams (Boeing), Adrian Murton (Airbus) * Independent of process

* Eng. Analysis & Sim WG: TBD, Albert Levy) * Independent of tools

V7 °
2 evemo L EMBRAER Gulfstream Independent of language
LOCKNEED unnrn\#’ NISFE‘E':':'E-::' = SAFRAN ffa % United Technologies

L o

ASD-STAN AT _ e
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LOTAR International Quarterly Offsites in 2019

LOTAR
" 1st meeting: (10) 11t — 14t of March, Asheville — NC, USA  :done

= 2"d meeting: (20) 21st — 23 of May, Toulouse, France . done

" 39 meeting: (8) 9" — 12" of September, Atlanta, USA . done

" 4 meeting: (19) 10 — 12t of December, Darmstadt, Germany

T I O
Access to 2019 Year-End Report
LOTAR meeting summary 5
on LOTAR pUbIlC Web Site 4th Qtr. Workshop Summary December 09-12, 2019 rmstadt, Germany

http://www.lotar-international.ord/ | 3rd atr. workshop Summary September 08-12, 2019 Atianta, GA, USA PDF
communication/
proqress-reports.html 2nd Qtr. Workshop Summary May 20-23, 2019 Toulouse, France PDFE

1st Qtr. Workshop Summary March 10-13,2019 Asheville, NC, USA PDE
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LOTAR Technical Working Groups

Mechanical 3D CAD with

Product and Manufacturing Product Data Composites and : PR
Information (PMI1) Management (PDM) Advanced Manufacturing 3D Visualization
EN/NAS 9300-1xx series EN/NAS 9300-2xx series EN/NAS 9300-3xx series Requiremfants and
. STEP AP203 ed2 Compliance
STEP AP203 ed2 STEP AP239 STEP AP242 ed1 & ed2 DOCUMENt 2012 launch
STEP AP242 ed1 & ed2 2004 launch STEP AP242 ed1 & ed2 2004 launch 2009 launch 2017 Complete
! 4 2 System Design Architecture
e "
= |

Wiring Harness

Meta Data for

Engineering Analysis
and Simulation

Model-Based System

i Engineering
EN/NAS 9300-4xx series Archive Packages EN/NAS 9300-6xx series EN/NAS 9300-5xx series
STEP AP242 ed2 :’.':I{,’:Apszz:oe%-_g 1 ISO STEP AP209 ed2 STEP AP233 ed2
2012 launch STEP AP 242 ed2 2012 launch 2014 launch iﬁff;ﬁzi‘:f 2018 launch

MANACEMONT 3=

Basic & Common Parts

EN/NAS 9300-001-099 series

2004 launch
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Electronics (PCB, etc.)

EN/NAS 9300-700 series

Launch TBD

ASD-STAN

e T

Mechanical Transport Elements

(Tubing, Mech/Hydr., Ducting, etc.)
EN/NAS 9300-800 series

Launch TBD

PDFS, Inc.
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LOTAR Technical Working Groups

3D Mechanical / PMI WG

PDM - Conf. Management data WG
Advanced Mfg. - Composite WG

Electrical Wiring Systems WG
3D Visualization WG
Meta data for archive packages

Model Based System Engineering
Engineering Analysis & Simulation WG

/Description of a LOTAR WG web page\

Goals and Objectives

Associated LOTAR use cases

LOTAR Family of Standards

Associated 1SO 10303 Information Models
Meetings & teleconferences
Accomplishments

Related standardization projects

/

http://www.lotar-international.org/lotar-workgroups.htm

~ Requilernenta: Preliminary ;' Design : Manufacturing : Certification
7| Concepts ! Design 1 ! & Support
| ey, Np— | |
1
Master || Mature CPD via ::::'::gu" || Define '
Datum File 1| @arly PMI m Datalien manuf. !
(MDF), || definition, desian(Binnice Instructions 1
Interface || decomp & alloc PMI? || (Nc, cms) |
Control Docs | ! 1 i \ ]
(1cD), : ' | Health <
Relational 1 . : 2 I | monitoring > —
1 i Mfg, | | & Repair /
Layout | Integrate, Verify & Validate Design Testing > / =
Modal || data according to Stress / Desig &insp : W— ot
(RLM), I Mfg & QA constraints m 1 | - Sriority 1 ]
Assembly \ - 1 | Y
Req Model i ! Shaulat . H Priority 2
(ARM), etc. ' : e ! PJ Priority 3 *
Developed 1 : productbiity & ; % >
M 1 inspactibility ! Priority 4
1 [l
FOD = Product Authaorities ¥ quantities per e cha:\gn resuls
Definition Data Effactiv ties per vanant ol
generic parvariant. individual per tail-no
| productibility - """"v~‘
M| '_J y 3 P2
o
\ | Physical e i
:! . // : l 7

gala

Denved  Visualization
data

........................

Content Informaton (C))
Preservation Description
¥

The onging target of presearvadon
informaton (PDI) The mfOamation necessary fov aceguale Draservalion
: : —

........................
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.......................
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LOTAR International Project WBS

WPO:
Project Management
|
v v v v
WP1. Development WP4: WP6: WP7:
of Basic Parts Implementation Harmonization Communication
of Pilot Projects (AIA, ASD, PDES Inc, (FAA, EASA, ...
ProSTEP iViP, ISO, IT Vendors,
CAX Impl. Forum, ...) Standardization)

WP2: Development WP5:
-> of Common > Development of
Process Parts LOTAR Rec. Practices Standardization projects

STEP AP 242 ed2 & ed3

— Mechanical (including 3D PMI) WG

STEP AP239 ed3

>
—> . :
Product Management & Meta data WG VI IS vy —— Escential
—»  Advanced Manuf. (Composite) WG ' for the LOTAR PDM WG
WP3: Development > STEP AP243 ed1
=P of Data Domain Electrical Wiring Harness WG
ifi Interoperability Forums (User Gr. & Implementer Gr.
Specific Parts —Pl Model Based Systems Engineering WGiﬁ{ D y ( - P )
— CAx IF _
—» Engineering Analysis & Simulation WG R New business model
> CAEIE - prepared for 2019
— 3D Visualization WG R
% Launched in 2019 > EWIS e ]
&V PDM IF /
AlA 5 | ,ASD-STAN e T PDFS, Inc. m.n e

© LOTAR 2019 | All rights reserved



LOTAR Parts EN/NAS 9300-xxX (status Nov 2019)

Data Domain Specific Parts

CAD Geometry with PMI I Product Management | I Advanced l Electrical l Model Based I|Engineering Analysis| | [Electronics|
& Mechanical information l Data I [Manufacturing l I|Systems Engineering] | & Simulation [
P1xx , P2xx ! P3xx I P4xx ' P5xx I P6xx I P7xx
Qx/20221 l ! ! I :
Part 130 Part 132 | [ — | | [ I
CAD 3D with Rep & Pres of I : |Add|t|ve ManUf-l I I :
Manufacturing Features| |Holes & Fasteners — N-S |
Eng and Mfg regs. l | | l Part 530: | I
- | I | || Architectural Models |
Part 121: Part 126: I
J|  CAD 3D geometry CAD assembly || I I I Qx/2022 | |
with PMI structure with PMI |11 | I 1| ransed | Q2020 &
i i i nalytical Models
Semantic reEJresentatlon Semantic represent. [ . p NS I Q4/2021 I y e I Part 620: | \%@
Part 120 E2 Part 125: l Part 220: I Part 320: I Part 420: I Part 515. I S”U_Ct;”a' analysis I N
| ,| CAD 3D geometry CAD assembly <|| Product Management Data | || CAD 3D Composite design ||  |Electrical Harness I Req. and V&V Models I information -
with PMI structure with PMI | ]y In an “as built” view I for reuse : Installation : -
Graphic presentation| |graphic presentation Q4/2019 Q4/2021 N-s | [Tpart610: (SPDM) I
A A I Part 210 | Part 310: ! Part 410: l Part 510: | |Simulation Process & |
Part 110 E2 Part 115: l|Product Management Data | ]| CAD 3D Composite design| | Physical Elec. Harness | | Requirement I Data Management :
» CAD 3D explicit CAD 3D (explicit) [«(] | in an “as designed” view | ylfor certif. & minimum reuse | | for design & construction| Management | information ,
& tessel. geometry assembly structure I I Q4/2019 | Q412021 | Qx/2022 | Qx/2020 :
Part 100: | Part 200: I Part 300: [ Part 400: | Part 500: I Part 600:
Fundamentals & concepts ; [Fundamentals & concepts ] Fundamentals & concepts . Fundamentals & concepts|,|Fundamentals & concepts Fundamentals & concepts l

: no started

: [Part 10: Common Process| ~ :
Basic Parts [Part 11: Data Preparation| Common % Rel/esrséN’\:aAgggsoo

Part L Part 2. Pari 3 ST Process A : Comments received
Common Overview| |Requirements| |[Fundamentals & concepts Methods [Part 13: Archival Storage] Parts answers/update in progress

- : Sent for ballot by ASD & AIA
Part 5: Part 6: Part 7 E3 [Part 14: Retrievall Q2/2018 . - - : In preparation
Authentication & Verification || System Architecture Framework | |Terms & references| [Part 15: Removall [Part 20: Preservation Planning| Q3/20 :planneddata Start of AIA & ASD ballot
\_ NS

J

=1

FROELER rAR

3 parts send for publication to ASD Stan and AlA: P120 ed2, part 121, part 125.



LOTAR Tier O Five Year Roadmap

2019 2020
| Review and Update Basic Parts (001-009)

|
| Review and Update Common Parts (010—099)|> k
| Dev and Update Mech/PMI Parts (115e2, 126el1 Assembly PMI) I>"|

Supporting -
| Dev and Update Mech/Mfg. Parts (130-132 - Mach Features, Holes/Fasteners) AP242e2 and e3

| Dev and Update Mech/QIF Parts (140-145 Quality V&V, Measurement) | .
.> TSupportlng AP239e3

| Dev and Update PDM/PLM Parts (200e2, 210el. 220el As-Designed, As-Built) and AP242 ed?
| Dev and Update Composite Parts (300e1, 310el — Supporting AP209e2, AP242e2/e3)
|
|

Dev and Update Advanced Mfg. Parts (350el, 360el — Supporting AP242e2/e3)
Dev and Update Electrical WH Parts (400el, 410e1, 420e1 — Supporting AP242e2/e3)

| Dev and Update MBSE Parts (500el, 510el1, 520e1 — Supporting AP233e2/AP243e1)
| Dev and Update Eng. Sim & Analysis Parts (600el, 610el, 220el — Supporting AP209e2, AP242e2/e3)

© LOTAR 2019 | All rights reserved AIA b | ASD‘STAN Aaer PDFS, Inc. [ praseap mis 9



LOTAR Domains

and Related standards Information Models

NAS / EN 9300

LOTAR standards P;oltjess
per technical domains e
Cases

P1XX P2XX P3XX P4XX P5XX g P6XX P7XX P8XX

Standard
Standard Information | BGUGAL AP239 [l AP203 [ AP242 [l P2 WAP209 W AP210
Information models E1&2 AP242 SySML. FM!

Models AADL. otc

STEP library & ~ STEPMod STEPLIb
Dev. infrastructure Legacy architectue STEP extended Architecture
(EXPRESS based) (SysML based)

Need to ensure
« the longevity / enhancement of the international product information standards (ISO 10303 STEP and other standards such as

FMI, SysML, etc), including their development infrastructure as part of the preservation plan,
« the consistency between standards.

© LOTAR 2019 | All rights reserved AlA e | 'ASD"STAN e r PDFS. Inc. [ prastap s



LOTAR International Planned Member Companies

for 2020

"LOTAR

AMERICAS:

» BAE Systems

* Boeing

= Embraer

= General Electric

» Gulfstream

= | ockheed Martin

= Sandia National Labs

» UTC: In progress (pratt Whitney,

Collins Aerospace, Goodrich, Raytheon)

© LOTAR 2019 | All rights reserved AIA v | “A§D-STAN

EUROPE:

= AFNeT

= Airbus

= Airbus Helicopter

» Airbus Defense & Space
» SAFRAN Engine

e T PDFS. Inc-. [



LOTAR International Quarterly Offsites for 2020

"LOTAR

= 1St meeting: (16) 17 - 19 March, Toulouse, France, hosted by AFNeT

= 2"d meeting: (14) 15 - 17 June, USA, hosted by PDES Inc

= 39 meeting: (7) 8 -11 Sept., Darmstadt hosted by prostep ivip
" GPDIS 2020: 14" — 18" of September, USA

" 4th meeting: (6) 7 - 9 Dec., USA, hosted by PDES Inc

The Leadership Team in conjunction with AFNet, PDES, Inc. and prostep ivip, decided to alternate meeting locations

bi-yearly in order to strengthen the collaboration between Interoperability Forums and associated User Groups.

© LOTAR 2019 | All rights reserved AIA RS | ‘ASD‘STAN Aaer PDFS, Inc. [ prastap s



Summary, Comments, Help Needed

“The successful implementation of LOTAR standards by the US & EU A&D industries
relies on the governance through the time of open international product data standards:
"1S0 10303: AP242 e2, AP243 MoSSEC, AP209 e2, AP239 e3 PLCS, AP238 e2, etc.,

" completed by other standards such as QIF, SysML, FMI, AADL, etc.

=>» need to prepare 5 years roadmap of these standards and the associated portfolio management
=> Need to consolidate the use of the STEP Extended Architecture, using SysML for information
modeling, easing the extension to different implementation forms (services)

®"Change in the scheduling of the quarterly LOTAR offsites in 2020, in order to strengthen
the collaboration with the different Interoperability Forums

"FAA representatives may participate to the LOTAR offsites in USA in 2020
®In 2020 the LOTAR leadership plans to invite EASA representatives to attend a LOTAR offsite.

"LOTAR 5 years plan anticipates extensions to support LTA of the digital thread between
MB Engineering & Advanced MB Manufacturing (Digital transformation)

"Importance of the support of PDES, Inc., AFNeT and ProSTEP iViP.

" Support of the Interoperability Forums: CAx IF, EWIS IF, CAE IF, PDM IF, etc
© LOTAR 2019 | Al rights reserved AlA ASD-STAN AVeT PDFS, Inc- IT .....




Contact Information

» LOTAR Leadership Team
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Rick ZURAY

LOTAR International co-chair
LOTAR Americas Sector chair
Associate Technical Fellow
Technical Leadership & Innovation
The Boeing Company

Mobile: +1 (206) 778-6730

Mail to: richard.s.zuray@boeing.com 2

Ee?

LOTAR

Jeff HOLMLUND
LOTAR International

America Sector Project Coordinator

CAD/CAM Enterprise Operations & Support Lead
Lockheed Martin Aeronautics Company

Office: +1 (817) 655-6763

Mobile: N/A

Mail to; jeffrey.a.holmlund@Imco.com

Jean-Yves DELAUNAY

LOTAR International co-chair

LOTAR European Sector chair

Product & Process Information Interoperability
Engineering Methods & Tools Architect
Airbus Group

Office: +33 (0)5-61-18-3131

Mobile: +33 (0)6-76-36-5059

Mail to: Jean-yves.delaunay@airbus.com

Stefan RULHOFF

LOTAR International

European Sector Project Coordinator
Senior Consultant

PROSTEP AG

Office: +49 (0) 6151-9287-382

Mobile: +49 (0) 178-9509-369

Mail to: Stefan.Rulhoff@PROSTEP.com
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