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[ * Introduction — objective ]

® Overview of the LOTAR project
® Overview of the LOTAR standards
= Summary of implementation of LOTAR standards in Europe

® Overview of the Airbus project for Long Term Archiving
and Retrieval of the A350 3D electrical harness installation

= Summary — next actions
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Introduction

® End of the 1990ies: different initiatives are launched in USA and in
Europe for L-T Preservation of Aerospace and Defence Definition
Dossier based on CAD 3D and PDM information

® 2005: convergence of the US PDES Inc - AIA LTDR project and
of the ASD Stan - ProSTEP IVIP LOTAR project, under the IAQG

® |AQG: International Aerospace Quality Group

® 2008: creation of the LOTAR International project

® 2012: publication of the NAS9300 / EN9300 standards
. 2-ed2, 5, 7, 100, 110, 115, and sending for ballot of the part 120
: foundation for LT Preservation of CAD 3D PMI “graphic presentation”

® 2012-2015: preparation of the standards for L-T Preservation of:
® CAD 3D PMI “semantic representation” and 3D light visualization,
® CAD 3D composite design,
® PDM information (priority 1 : “As design” product structure),
® CAD 3D Electrical harness
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Objectives

® To provide an overview of the LOTAR project

® To provide a status of the LOTAR standards

® To sum up the status of implementation
of the LOTAR standards in Europe

® To recommend to the European A&D companies:

® tolearn more about the LOTAR standards
and the associated COTS PLM solutions,

® To start to implement the LOTAR standards
for Long Term Preservation of CAD 3D with PMI information

® according to their business requirements
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* Introduction — objective

[ ® Overview of the LOTAR project ]

® Overview of the LOTAR standards
= Summary of implementation of LOTAR standards in Europe

® Overview of the Airbus project for Long Term Archiving
and Retrieval of the A350 3D electrical harness installation

= Summary — next actions
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LOTAR International public web site WLOTAR
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Home :: Mission, Objectives & Scope

http://www.lotar-international.orq/

= Why LOTAR? Mission

» Mission, Objectives & Scope

it is the mizsion of LOTAR International to develop global standard based archival and retrieval mechanisms for digital product and

technical information. The preject will achieve this through the ongeing harmenization and standardization efforts of Aerospace and
Defense organizational affiliations. As part of the goals for archival and retrieval, the project will seek to enable data exchange and
23/ 5 B Maotivato interoperability mechanizms to ensure long term use of digital product and technical information.

Objectives

The LOTAR International Project iz a working group, supported by the AlA and PDES Inc. in the US and ASD-STAN and ProSTEP ViP
= LOTAR Organization Associaticn in Europe. These hosting Organizations and their responsibilties within the LOTAR project are described in detail below.
The project goal is to develop, publish and maintain standards designed to provide the capability te archive and retrieve digital
+ LOTAR Standard product and technical information, including 3D CAD and PDIM data, in a standard neutral form that can be read and reused

throughout the product lifecycle, independent of changes in the [T application envircnment originally used for creation. The multi-part

News standard covers both the information content and the processes reguired to ingest, store, administer, manage and access the
information.
Al -ASD-STAN Er
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LOTAR International project
A&D companies members in 2012

Members (Americas)
“ BAE Systems

“ Boeing

“ Bombardier

“ Embraer

“ General Dynamics

“ General Electric

* Goodrich

* Honeywell

® Lockheed Martin

= Sandia National Labs
= Spirit Aero

Potential Members (Americas)
= Cessna

Members (Europe)

“ Airbus

“ CASSIDIAN

* Dassault Aviation

* Eurocopter

® 1Al (Israel Aerospace Industries)
= SAFRAN Labinal

Potential Members (Europe)

= AWE (Atomic Weapons Establishment)

New member depending on start of
Electric Harness activity
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LOTAR International project

and external relationships
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MoU between AIA and ASD Stan for LOTAR: Same standards——

developed jointly by the US and European A&D manufacturers L 0 T A R

ASD-STAN NA Joint publication

at the regional level
(Europe and Americas)
of harmonized standards
Between EN9300 (by ASD-STAN)
and NAS9300 (by AlA).

MEMORANDUM OF UNDERSTANDING

AeroSpace and Defense Industries Association of Europe —Standardization

(ASD-STAN)
L Target: Recognition of
Aerospace Industries Association of America, Inc. th e h armon iZ ed stan d ard S
(AIA) : _
at the international level

In order to promote a common understanding, approach and standard for LOTAR LOng as a Sl N g Ie d ocument
Jerm Archiving and Retrieval of digital product date in the Aerospace Industries of
Europe and the United States and to make optimal use of the resources avallable: th rou g h I SO
OBJECTIVE: (International Organization
This Memorandum of Understanding (MOU) between ASD-STAN and AlA is intended to for Standardizatio n)

set the parameters on the following:
« First, for joint publication at the regional level (Europe and Americas) of TC 2 O

harmonized standards ENS300 (by ASD-STAN) and NAS9300 (by AlA),
» Second, recognition of the harmonized standards at the international ievel as . .
a single document through 1O (rtemational Organization for (Aircraft and space vehicles).
Standardization) TC 20 (Aircraft and space vehicles).

:'{Jf."i ASD-STAN 08th Januar 2008 @srp P?
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,A§D 2011 status of the SSG « Radar screen »
esisness 7 1 EN9300 standard « adopted »

Track

http://www.asd-ssg.org/
& g 7 PLCS Y

RF o radar-chart

(s ) |

Available A3 :
| {(SPEC2000} Monitor
external /e @ — external
standards Capacs ) Coscs Goz74\ development
ik
> AP233 4 AP239
Cor)
S - ‘.51000D B
(STE100) .
(G0 (5 — LOTAR “blip
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ASD o
development Participate In
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http://www.asd-ssg.org/radar-chart

_ASD) EN9300 standard summary of the ASD SSG
e susness ¥ and associated recommendations

il

echnology Radar Element Description

?.Dng-Terrn Archiving and Retrieval of 3D digital aesrospace product
infnrrnatinn, such as CAD and PDM (LOTAR)

;ﬂnbatract
’The LOTAR project is designed to provide a capability to preserve digital aerospace aru:
defense pru:u:lu::t |nf|:|rmat||:|n in a standard neutral form that can be reau:l and reusecﬁ

throughout; :
used to cre|ASD adoprion statement

éThe mum_;&SS recommendsthe use of ENSG300 L OTAR standards by the European aerospace a-n:f

processes |defense industries for projects for LT Archiving and Retrieval of CAD 30 geometry and
The LOTARICAD assembly structure, with effect from March 2010

LOTAR, sul;
AlLA, under | :
Responsitl FASD recommendation A}
Eteeﬁcﬁg ol The 533G recommends Curogean aerosgace and gefence OEM to participate in the :
;'_D.H.?m‘ernauﬂJajprﬂ ect inorder to speed up the developmentorthe different pars
L ead Orgalgccording to their business pricrities.

s N

A50 1
MshS5G 4
WSO LOTARLInK to a standards host site
hitp: wwow lotar-mtemationzl. org
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Cooperation between LOTAR A&D project —

and other PLM LTA projects (Started in 2010) LOTAR

LOTAR « Domains: Aerospace & Defence,

international | * Members:
- Europe : 6 manufacturers

project - America : 11 manufacturers
2011 2010
IMS PLM LTA < > SASIG LTAR
project project
- Domains: Ship building, Nuclear Plants, ... ~ * Domain: Automotive industry
« Members: - Korea, « Members: - US (AIAG),
- USA, - Japan (Jama),

- France (Galia)
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JASD Regular meetings since 2006 between
emsiess 7 the ASD Stan LOTAR project and EASA

ASD-STAN

% June 2006 €| o
|

ivViP

V7N

Next ASD Stan LOTAR — EASA meeting
planned in Q4 2012

Long Term Archivir
Retrieval of Digital
Product Data

Presentation of
the ASD Stan LOTAR proj
onthe 1%t of June 2006

ASD-STAN 2008

£° ¢ [October 2006 e
|

YOTAR

Long Term Archiy
Retrieval of Digitg
Product Data

2"d meeting of
the ASD Stan LOTAR pr
onthe 12t of October 2

ASD-STAN 2008

ASD-STAN
ASD-STAN
? ¥ | March 2009
1OTAR fl.ﬁf"
9,
AIRBUS

Long Term Archiving and
Retrieval of Digital Technical

Product Data P
3nd meeting of EAQ;%.::
the ASD Stan LOTAR project with EASA e

on the 12t of March 2009

& eurocopter ;

QO sneama |

Slide 13 ASD SSG 2012



LOTAR 2012 WBS

WPO:
Project Management

i—l_l ¥ v

WP1: WP4. WPG6: WP7:
Development Implementation of Harmonization Communication
of Basic Parts Pilot Projects (AIA EMC, AIA EEIC, (FAA, EASA, ...
ASD SSG, ASD Stan, IT Vendors,
PDES Inc, Standardization)
ProSTEP iViP,
WP2: WP5: ISO /TC 184 /SCA4,
Development Development of CAX Impl. Forum, ...)
of Common L-T Archiving
Process Parts Rec. Practices
WP3:
Development
| of Data Domain
Specific Parts
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Overview of NAS /EN 9300 LOTAR standards

An architecture for extensions WL OTAR
according to business needs

Information Domain specific parts

Not
started

-

Common Process Parts
i (Common processe, Data preparation, Ingest, Archival Storage, Retrieval, ..)

-
Basic parts |
(Overview Requirements, Fundamental, s Methods, ...)

. -

-
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NAS / EN 9300 LOTAR standards overvies

Data Domain Specific Parts

CAD Geometry & assemblies IProduct Management Composite Electrical Harness||| Systems
: Data I Data Data l[Engineering
I ! i
P1xX | P2xXx . P3xx | P4xx | PSxx?
Part 130: Part 135: l I | NOT STARTED
CAD 3D CAD 3D parametric|ll th)ZrttrZSto o data : I
arametric assembly structure u uctu i
: 7y yA 73 : “As Delivered/Maintained” | i Analysis
Part 125: ' ' |
CAD 3D (explicit) Part 220 ' ' | P6XX?
explic. geometry| | assembly structure I Product Structure data |1 l | NOT STARTED
with GD&T & F-F | “As Planned” I I
%04 2012 Y 2014 I I |
i A A I 0'?.4 | O‘Bq I Release
Part 110: % Part 115: <& Part 210 <) Part 310: %7 Part 410:
CAD 3D CAD 3D (explicit) |, Product Structure| = | CAD 3D I |cAD 3D Electrical | | ' ballot
explic. gAeometry assembl)i structure I data “As design I | Composite Design | | |Harness definition| |
Q2/2012 . A Q2/2012I l Q4/0013 l Q4/2015 | _
Part 100: <& Part 200: I Part 300: %Rgxl Part400: || 'n preparation
Fundamentals & : Fundamentals & I |Fundamentals & '\I Fundamentals & 1N\ Y
& concepts & concepts | & concepts | & concepts |
—_  02/2012 ! 013. 3 - 04712015 _
; : R,
Basic Parts 2005|Part 10: Common Proc.es &
7 B RS 2005|Part 11: Data Preparatlon Common Process
& : 4 : 4
Part 13¢ Part 2: Part 3: 2005|Part o es@ Parts
Common Requirements | |Fundamentals - N9eSINK
Overview| (V1) — V2 in ballot| | and concepts 5005 2005|Part 13: Archival Storage{% S
2005 Ry V212012 4,2005 @ 2005|Part 14: Retrieval [Part 2x: Preservation Planning<°’
Part 5: Part 6: 3y Part 7: & 2005[Part 15: Removal Q3/2012
Authentication | |System Architecture Terms and /) B8
and Verification Framework references Part 2x: Audit [Part 2x: Certification %7
02/2012 > 2014 Q2/2012 > 2014 > 2014



LOTAR Five Year Plan

WP |Title Q1 Q2 Q3

1 |Il.1. Project Management ’ ’ ’

" 2 |I1.2. Public Relations

‘53
1@
1@
1@
1@

SO 1o
&

" 3 |lll. Basic & Common Parts
31 0086: Functional Archtecture
32 007: Terms and References
33 009: Certification
34 020: Governance and Planning
35 008: (TBD) Securty
36 02x: (TBD) Meta Data for Information Pkg.

" 4 |IV. Data Domain Specific Parts
41 120v1: LTA of 3D CAD with PMI "Polylines”
4 2] 120v2: LTA of 3D CAD with PMI "Representation”
43 125: LTA of 3D CAD Assemblies with PMI
4.4 Guideline: LTA of 3D Light Visualization
45 200: LTA of PDM Fundamentals & Concepts
4.6 210: LTA of PDM "as designed"”
4.7 220: LTA of PDM "as planned”
4.8 J:oc LTA of CAD 3D Composite Design

4.9 dxx: (TBD) LTA of CAD 3D Electrical Design

" 5 |V. Harmonization with other Project Groups
51 Support of CAx-F
52 Support of AP23%9/AP242 Harmaonization

" 6 |VI. Communication

WSs1  WSs2 WS3 WS4 WS1 W2 WS3 WS4 WSt WSz  WS3 WS4 WSt WS2  WS3 WS4 WSt WS2 WS3 WS3

A

Next AIA — ASD Stan LOTAR workshop
26t — 28t of June 2012 (Toulouse — Cimpa)

Al ASD-STAN Er
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Active participation of A&D manufacturers, uL

LIANL:

and coordination with standardization associatio-ng-

= 4 international LOTAR workshops of 3 days:

® 19th — 21st of March 2012 USA, NIST (parallel to the PDES Offsite)

" 26th — 28th of June 2012 Europe, Toulouse, Cimpa -

= 17th — 19th of Sept. 2012 USA, PDES Inc (parallel to the PDES Offsite)
® 4th — 6th of Dec 2012 Europe, Darmstadt, ProSTEP iViP

" Weekly teleconferences of the main Working Groups:
" PDM WG, CAD 3D PMI WG, CAD 3D composite WG
“ Coordination team

Bi weekly teleconferences:
® Electrical Harness WG, Meta data for Archive Package WG

® Coordination with A&D and PLM standardization associations
® Aerospace and Defence manufacturers associations: AIA and ASD
* PLM Standardization associations: PDES Inc and ProSTEP iViP

Al ASD-STAN Ce DR
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* Introduction — objective

® Overview of the LOTAR project

[ " Overview of the LOTAR standards ]

= Summary of implementation of LOTAR standards in Europe

® Overview of the Airbus project for Long Term Archiving
and Retrieval of the A350 3D electrical harness installation

= Summary — next actions
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Rates of Change of technologies versus

the longevity of an aerospace product |- OTAR

IEETEEEEEEEEEEEEEEEEEEEEEEEEELELLLLL

Life of Operating System: 18 months

Life of Computer: 3 years

Time between CAD Versions: 6 months

Life of CAD System: 10 years

N 5

Life of aerospace Product: 70 years +

time
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A Brief History of CAD

[ h

Part shape is
modelled to produce

Computer as drawings more
P easily

Electronic pencil )
Automated redrawing % W/

after small changes

Geometry
Modelling

Product

-
Part model includes shape, . Modelling
materials, tolerances
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Drawing records, Model Defines

200mm I 150mm 3
LA
-
¥ &
93
v 5
\ na
4
a 2
P
o
2
‘1
3 4
-
-
&l
¥

LISRAL I A0 B MUPSSKADORE  ARg e

Drawings - Models -

Dimensions define a drawing Dimensions are read from a 3D model
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What is the master?

Computer as
Electronic pencil

=

Product
: Modet Modelling
IS the master
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Model Verification

For model as master, we need to
prove we have retained the master

What
WentIn
Frasarvation Flannimg
Producer . . . o piottrs e @
Marragemen!
[mgest
Archival
Storage
S
Is What
Came
Out
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The LOTAR project: To support the longevity of ¢~

Aerospace & Defense 3 D Model based definition |- OTA R

« CAD S/W versions change every 6 to 12 months, CAD generations change
every 10 years.

« Aircraft lifecycle of 70+ years

» The Lifecycle of software & hardware is short compared to the lifecycle of an aircraft
or a defence system (nuclear missile, ...)

[ Ingest ] ¢ Preservation Planning )

( Administration

Al ASD-STAN



Status of NAS/EN 9300

Basic Parts

001: Common Overview
— Objective, structures of the EN9300 parts

Publi. - 002: Requirements

Q2 2012 . . . —
— Business Reqwrements (Acceptance, legal, security, certification)

— Functional Requirements based on the OAIS reference model
Publi. - 003: Fundamentals and concepts

Q22012 _ Product model, OAIS I1SO, ISO Open product data standards (STEP),
representation - presentation, validation / verification, key characteristics

004: Methods (description)
— Scope/ scenario, Use Case diagram, process, data, system architecture
Publi.  005: Authentication and Verification

Q22012 _ Ejectronic Keys, Electronic signature, Hash Code, Authentication, Verification,

electronic time signatures
@ 006: Architecture Framework (new)
— ldentification of sub-systems with associated functions
007 Terms and References (new)
— Common to all parts of EN9300 (updated with new parts)

Publi.
Q2 2012

F Ju\f;:'l :A$-STAN © LOTAR 2010 All rights reserved « Name ¢ 31 May 2012 « Page 26 @ﬁ.TPEP P%
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Status of NAS/EN 9300

Common Process Parts

010:
011:
012:
013:
014
015:

@ 016:

020:

Ballot
S2 2012

Overview Data Flow S R D AECMA-STAN LOTAR
Data Preparation p—= ow — Yoo ) S v S YD S
Ingest _ -
Archival Storage L =

H '§- T — Cormume
Retrieval § EL M
Removal ._ o -

H : : -~

Test Suites : =

Governance and planning

@ 02X: Audit (of the LT Archiving and retrieval system) > 2014
@ 02X: Security (of the LT Archiving and retrieval system) > 2014

F Ju\f;:'l :A$-STAN © LOTAR 2010 All rights reserved « Name ¢ 31 May 2012 ¢ Page 27 @ﬁj'pEP P%
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LOTAR business requirements

part 2 edition 2

® BUSINESS REQUIREMENTS

®6.21
® 6.22
®6.2.3
® 6.24

ACCEPTANCE

LEGAL REQUIREMENT
SECURITY REQUIREMENT
CERTIFICATION

*FUNCTIONAL REQUIREMENTS based on the OAIS reference model

» Preparation 9

» Ingesting Product Definition into Repository/Archive 5 —— ——
» Archive Storage 11 .

» Disaster Recovery: 4 “ lnl

» Data Management: 42 oesion R ety
» Administration 5 e N| '.v-gg.«' o i|

» Preservation Planning: 15 o g Tl L%'!*‘ e ML B

» Access 8 * " s i'

*SPECIFIC REQUIREMENTS per TYPES OF 3D CAD-PDM DATA to preserve
» REQUIREMENTS for LT Preservation of 3D PARTS (3D EXACT SOLID BOUNDARY REP.)

»
»
»

LT Preservation of EXPLICIT CAD ASSEMBLY STRUCTURE
. LT Preservation of PDM ¢cDMU INFORMATION OF THE A380
. LT Preservation of CAD 3D EXPLICIT GEOMETRY WITH GD&T

Al ASD-STAN

pppppp R
‘IVIP
PDES, Inc.



Long Term Archiving is not an Afterthought

=>Long Term Preservation w|_ OTAR
5 nteqral tolDesign

~

Money down
. Manual, / drain
» Design high cost
Approva Use Automatic, low cost, can
Decisio Now be part of QA
. - Fit to » Archive
\ Archiving as Afterthought Archive
» Design _ Use
| now
App_r@\ »  Archive
ecisio

Archiving Integral to Design /

AlA ASD-STAN Qe ”B
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NAS/EN 9300 Fundamentals and concepts N°1 <

: Use of ISO OAIS (Open Archive Information Model) LOTAR

Producers Consumers
[

Preservation Planning Regulatory

NI Agencies

L

Customer
Support

Manufacturing

Support Design

Al ASD-STAN Qe ”B



NAS/EN 9300 Fundamentals and concepts N°2

. L.-T. Preservation based on open standards LOT/\R

2005 2015 2025 2035 2045 2055 eee
| | | | |
Process to demonstrate the equivalence of the product aerospace models,

based on preservation of Key Characteristics, with validation & verification rules
A1 A2 A3 A4 AD

Migration 5
of CAD
native
data

O R For preserviation of the archived 3D Reference Models
through thq change of genTrations of CAD applications
A2

AT’
MCumen g _~
Conversion 1 & approved Conversion 2
in open in open
standard standard

format format




NAS/EN 9300 Fundamentals and concepts N°2

. Use of the suite of ISO STEP standards “'”’L OTAR
and related 3D light visualization standards S

LOTAR standards
references to
ISO Standards for
MBengineering information models
MBmanufacturing 4 S 2
o] (D)
MBproduct life cycle | > &
MBsustainment
?
2007 2015 +

‘%21 ASD-STAN ©LOTAR 2011 All rights reserved » JY Delaunay o 31 May 2012 » Page 32 @ﬂf" %
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NAS/EN 9300 Process parts
PART 010: Overview Data Flow

Overview Data Flow AECMA-STAN LOTAR

AECMA-STAN LOTAR Qverview Data Flow

Data . ) .
>Saneraﬁun Data Preparatm} > Ingest >>Archwal Storage>> Retrieval >> Data Usage > > Removal

o Producer

b
@
Q2
= Data
o Preparation
o
Consumer
('
@ 7
E
3
2 Data Usage
S siP
(i) (i) o -
Archive
@ Archival 5
E Storage AP optional:
l& . AP Removal
Ingest of pre
existing data

rrrrrr
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NAS/EN 9300 Part 20

“Governance and Preservation Planning”

N

Introduction \

Scope
Normative references
Terms, definitions and abbreviations Table of
Applicability
Responsibility Model content
Business Preservation Planning
User Preservation Planning
Technical Preservation Planning
0 Knowledge Management
Risk Management
12 Organizational Compliance with LOTAR
13 Repository Responsibilities

P OO ~NO UL WDN

=
=

Appendix A Relationship between OAIS and LOTAR
Appendix B Organization Structure

o /

F Ju\lr,/."l A-%-STAN © LOTAR 2010 All rights reserved « Name ¢ 31 May 2012 « Page 34 @3I>EP %
andare.a ‘ PDES, Inc.




NAS/EN 9300 Part 20

“Governance and Preservation Planning” LOTAR

* 4 |levels of preservation planning: business level, user level (E.g, design office),
technical level (E.g, Information system organization), + archive system level

Business . s
Strateqy Regulation Liability

_— == = -

Business Prgservatiun < Busingss case supportabiliy & risk
Planning
[} Cuali [} Certificati
- = Cm:':rfl'lil}r C:J;;g Environment || - Accose
Repository - = = ==
Policies

Cost
User Preservation

--::'''''"'J-._,_‘__h_wﬂ-.1 Use case sustanability

Planning

Tooks Data gagg:_r_:n
-ﬁ/\ﬁ- Formats r s
Repository /E\ == N~

Performance
Use cases™1 €Chnical Preservation

: . Planning J -
Responsible organization technical change

Archive
Preservation
Planning

Repository Service Provider

¥pNe pue uoepen Aano:d
‘Bunsa) Ayen

(
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PART 100: Common concepts

for Long term archiving and retrieval
of CAD 3D mechanical information

Method Generation 2 Method Generation 3
(2D & 3D) (3D with GD&T as master)

& eracket ke
2D
Left \.l'lE'.'n’ 4 1 =" 2 plare
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=~ zx plare
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Overview of the NAS/ EN9300-100

lllustration of different CAD data functionalities
for mechanical design, and the related generation

o«

"LOTAR

2010

2015

2020

2025

2030

CAD generation technology break 1980 1985| 1990| 1995 2000 2005
3D surfaces
L )
o =
3D Explicit Solid = (e
i

+ Dimensions
& Tolerances

Hole

General pocket
General_outside_profile |

L

Capability to update the part
using construction history /

parametric

Al ASD-STAN
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PART 100: Common concepts

for Long term archiving and retrieval LOTAR
of CAD 3D mechanical information
Document structure of EN9300-1XX family

9300-100 Common concepts for LT Archiving of CAD 3D mechanical information

9300-110 Long Term Archiving of CAD 3D Explicit Geometry

9300-115 Long Term Archiving of CAD Explicit Assembly Structure

9300-120 Long Term Archiving of CAD 3D Explicit Geometry with 3D Product and
Manufacturing Information (PMI)

9300-125 Long Term Archiving of CAD Explicit Assembly Structure with 3D Product
and Manufacturing Information (PMI)

9300-130 Long Term Archiving of CAD 3D parametric geometry

9300-135 Long Term Archiving of CAD parametric Assembly Structure
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PART 100: Common concepts

for Long term archiving and retrieval '“""'L OTAR
of CAD 3D mechanical information S

Template for the table of contents
of a part of the family EN9300-1xx.

1 - Scope

2 - Normative references

3 - Terms, definitions and abbreviations
4 - Applicability

5 - Fundamental concepts (if requested)
5 - Business specifications

6 - Essential information

7 - Definition of the core model

8 - Verification rules

9 - Validation rules
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PART 100: Common concepts

for Long term archiving and retrieval
of CAD 3D mechanical information

Business requirements
v v | v v
Certification Product Liability Support Reuse
requirements
Functions to be supported after retrieval [«»Use Cases & use cases
,/ AN
Risk management “luci] [ucz [uca [ucd [ucd [ [oen®
\ 7 Vg - - o em==
* 7 L -~ 4==—-~—""
—  S—
V?ol gﬂic:; Essential Set of Set of Set of
b information Essential | Essential Essential
Verifi::ation pr;‘;:r‘f,ed information | information | information
ruies o o 0
& vas !\I/ 1 N°2 N°3
A g o~ A T Tm==a >
Is based |s based
Part 1xx [¢<—;—1 Part 1yy «—;— Part 1zz
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PART 100: Common concepts

for Long term archiving and retrieval ‘“’L OTAR
of CAD 3D mechanical information

2000 2010 2020 2030 2040 2050 2060 2070‘
- - Main types
native native
target 2 target 3 of use cases
CAD .| cAD of CAD
7 models
model model
afterrelease
P R | ; ? Reuse C
R|€lease ; ;" — ‘T{Design} 0
0' y, 7’ E N
D check of consistency ~ [ ———| Manufact. S
of the native CAD models
U ersus the STEP archive CAD model Supportin U
C based on validation properties operation Ml
I comparison J
E 4 ——— P Cerinication ||| E
R R
Archived
STEP and!.l_r.:t
CAD e—————————————————————————— Liability
model
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PART 100: Common concepts

for Long term archiving and retrieval
of CAD 3D mechanical information

8 Design ..
= “Definition Dossier” - LT Archiving | 2000
- - N
Definition of \ []
=== Key Characteristics \ i

- of the part, |
with tolerances 3D Geometric 3D Geometric

Model essential
for LT preservation information

|

|

|
Manufacturing | Long Term \:
|
I
I
I
I

Is preserved,

X ; . with the associated
.!-'u“ Control based on Archiving olerance
"‘ s predefined System
P\ o g ) niomeion
Y 3D Geometric semantic integrity
= Model , is controlled,
Physical Physical = based on definition of
= essential information,

N\

Part N°1 Part N°2
and tolerances

\

T
S 4 .07,
e T S

S STEReY i

\\\HIHW//////

The 2 parts are different to some minor - -
For Support in operation,
2030

Product Liability,

geometry shapes, but are in the tolerance—
for its Key Characteristics

oo
Y e e,
S
e s e
ol 7 4

p— Certification




Part 110: Long Term Archiving and Retrieval of <~

CAD mechanical 3D Explicit geometry information |- 0 TAR

" Scope: The archiving of_3D Explicit geometry

Out of scope:
* Implicit or parametric geometry (planned in part 130)
* Drawing
® Annotation (see part 120)
® Assembly structures. (see part 115)

" Use cases

* Documentation of Aerospace & Defense product design for regulatory and
contractual compliance

* Aerospace & Defense Industry incident investigation
“ Design re-use — product modification
“ Product lifecycle & supply chain support and disposal.

® Essential information: The 3D exact shape

" Core model: ISO 10303-514 (Advanced boundary representation)
used by STEP AP203 and AP 214

:yffi ‘IA"$'STAN @s}_’sp %




Part 110: Long Term Archiving and Retrieval of <~

CAD mechanical 3D Explicit geometry information |- 0 T A R

= Validation :
= Validation properties level 1 : Volume, centroid and area

Area=156872.419mm2
Volume=344714.254mm3

® Validation properties level 2:
Optional: Clouds Of Points

A\!ﬁ:’i ASD_STAN © LOTAR 2010 Al rights reserved s Name o 31 May 2012 o Pag



PART 115: explicit CAD assembly structure <

LOTAR

® Scope: CAD assembly structure
Out of scope: geometric model (see part110)

® Essential information: Nodes + basic attributes + relationship

® Use cases: full archiving & incremental archiving

Adc
¢ 9

e Core model (ISO 10303 STEP AP 203 and AP 214):.
* Based on the PDM schema and the associated usage guide
* CAX-IF recommended practices

Al ASD-STAN G Dﬁ
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PART 115: explicit CAD assembly structure  «—

OTAR

* Verification
® Some simple rules like no acyclic assembly structure

* Validation:
® Geometric validation properties: volume, centroid and area
= Assembly validation properties

Center of gravity

Volume = ‘ L-bracket
——— _>assembly
Area
Center of gravity Center of gravity
Volume b Volume L= ) L-bracket
=(" ut-bolt € —
Area assembly Area

Center of gravity Center of gravity
Volume Volume \ Nut

bolt :
Notume = )

bolt Nut L-bracket
3D model 3D model 3D model




Part 120: 3D with PMI

(« Product and Manufacturing Information ») |. 0 T/\ R

" Scope : the archiving of the 3D geometry with PMI
3D annotations, 3D Geometric Dimensions & Tolerances
(GD&T), 3D symbols, 3D Users Defined Attributes

" Planning

® Phased approach see next slides
® version 1: Preservation of the presentation (“graphic presentation”)
= version 2: Preservation of the representation (“semantic”)

= Status (P120 version 1): to be launched for ballot in Q3 2012
* Recommended practice of STEP AP 203 ./ 214 available
* Implementation pilots

Al ASD-STAN G Dﬁ



Main categories of CAD information ofa <

Definition Dossier based on 3D with PMI LOTAR

lllustration of the main types of information of 3D PMI:

3D exact shape

3D simplified — facettized (“context”)

Assembly structure and associated meta data

L

3D dimensioning & tolerancing (GD&T)

N 5 NSA2010-A126
3D annotations i |

3D symbols (E.g. welding, fasteners, ...)

— :_______: CUFVE

Specific properties associated to 3D geometry (UDA) S piam=10.0

] LENGTH=316.601
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LOTAR Pilot 3 (2009)

STEP with 3D PMI “polyline presentation” |- OTA R

« STEP Recommended practices for the CAD 3D PMI “presentation as polyline”
implemented by the CAD vendor : Dassault Systemes, Theorem and ITlI

CATIA V5
» The following figures shows example of conversion

with STEP 3D PMI “presentation as polyline”

CATIA V5

| surfges \
i \ N counon
Export | Import

7101
A =l
Y

STEP i
j> AP203
45200
Theorem >\ Betaedn P

- Dassaul Systems solution:

mw
Catia V5-R19 GA SP2 (Q1 2009) |
g .
(o, t]Als]eH
1-”,‘.-1 A'SD_',STAN © LOTAR 2010 All rights reserved s Name o 31 May 2012 » Page 49 i
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LOTAR - Composites

Product Description/Purpose:

For composites, the sub-group will address:
* A Lack of Functionality — Neither major composite vendor can

Deliverables:
« Additional Test cases and Use cases
* Generate Validation properties

properly design, manufacture, and support advanced, multi-function * Development of LOTAR standards — Parts 300 & 310
composite structures in a model based environment. » Updated STEP Composite Recommended Practices
* Product vs. Part Representations — Current applications only support * Enhancement of STEP standard
implicit representations of lamina ply geometry and meta-data. To do « Contributions to 3D tessellated geometry pilot
Model Based Definition (MBD) properly requires explicit representations. - Contributions to “External element reference” pilot
» Support for Neutral Exchange Formats— Numerous use cases * Preparation of a summary page for LOTAR website

(LOTAR, design re-use, multi-CAD, and consumable MBD) require a
neutral exchange format such as STEP AP203e2 and then AP242e1.
Future explicit MBDs will be focused on tessellated representations
linked to meta-data such as material, orientation and rosette reference. .

Status — Progress to Plan from previous Workshop:

Develop detailed 2012 workplan
. Work Breakdown Structure

Action Items before next Workshop: Schedule:
. Weekly Teleconfs
. Identify interdependencies with other standards
. Glossary for Composite terms
. STEP Composite Recommended Practices | 2011 | | 2012 ” 2013 ” 2014 ” 2015 |
*  Preparation of STEP AP 242el composites information Composite
. Preparation of initial drafts LOTAR for Parts 300 and 310 R wifﬁ!ﬁiép Pa00e P apoazel Sup-groun
H H Demo Dassault ~ P310  Update Format Into LOTAR
Dependencies/Issues/Actions: v vV v V v v
«  Boeing Patent Licensing A A A A A
Commitment from Composite Tool vendors to CEVACS/LOTAR Explat - Vendor vendor vendor Lendor
Advanced Composites (Multi-purpose) not currently implemented 522”;!12 Assembly pré)xpg:%?ry Assermbly Compliance.
Product Level structures not currently addressed Reps  Reps Reps
Rosette representation/transformation still not completely implemented
Scalability issue still needs to be addressed Performance: Schedule: . Technical Y

Al ASD-STAN
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LOTAR “Electrical Harness” WG

(status 19t of March. 2012)

Project Description/Purpose:

» Development of LOTAR parts for Long term archiving and
retrieval of electrical harnesses
- Part 400: “fundamentals and concepts for LOTAR of
electrical harness”
- Part 410 “LOTAR of CAD 3D elec. harness definition”,
- Part 420 “LOTAR of CAD 3D elec. harness installation”,
* To support the development of the STEP AP 242 ed2
standard for LOTAR and interop. of electrical harness
* To set up pilots / prototypes demonstrating the feasibility of
the new concepts specified by the P4XX standards
* To ensure the appropriate coordination with the CAX IF

Deliverables:
* New LOTAR parts of the family 4XX
* Processes, use cases and test cases
» Essential information and associated Validation Properties / verif.
 Test round reports and prototypes of PLM vendors
» Support to the prep. of STEP AP 242 ed?2 for Electrical Harness
« Communication actions (LOTAR public web page, ...)
Dependencies / Issues / Actions
* VDA VEC / KBL recommendations (AP 212), STEP AP 210, AP239
* Preparation of STEP AP 242 ed2 for the Sept. 2012 workshop

Schedule - Technical -

Performance:

Achievements since the previous workshop :

» Bi weekly teleconferences started (28 Feb, 13 Mar.)

* Review of business requirements (P1: Certification)

« Start of review / preparation of a glossary

+ Start of review of LOTAR use cases

« Start of identif. of interdependencies with other standards

Next Steps until the June Workshop:

* Review of use cases for LOTAR of 3D elec. harness definit.
for certification, partial reuse and support in operation

» Continuation of the glossary for electrical harness definition

« Start of identification of the essential information

 Continuation of the overview of the VDA VEC standards

* Prep. of the project plan and planning of the WG for 2013

+ Coordination with AIA EMC, ASD SSG, PDES Inc and
ProSTEP iVIP for the prep. of AP 242 ed?2 for Elec. Harness

Overall Schedule:

E—— 2011 2012 EE—_— 2013 2014 mmm 2015 W)
Ballot Use SCOpE Essential
LOTAR result Cases|| P410 [|information| | W1 Part 400 & 410 V1
parts 4XX for V1 ||+ glossary ent for ballot
CAD3D l 3 /
Elec Harness (
Eleg A x.X vV V vy _3
une. EPL Jan.
Data model 5011 2011 5012 Parallel tasks
based on |
v Draft Detailed start of AP 242 || AP 242 AP 242
STEP AP 242 ed2 Reqs & Reqs. AP 242 ed. 2 ed. 2 ed. 2
with CAD 3D U-Cs &U-Cs ed. 2 CD DIS IS
Elec. Harness ¥ + * * ¥
) Ay vy,
Sept 2012
AP242 workshop )
STEP AP 242 Preparation  Start
ECADIF and

Rec. Practices

AP 242 Elec. Hamess IF
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Overview of the LOTAR standards P2XX

for Long Term Archiving and Retrieval u|_ OTAR

Data domain specific part Document Number

Product Management Data in

an as designed view

Product Management Data in

an as planned view

Product Management Data in

an as delivered/ maintained view
Product Management Data

NAS / EN 9300-210

NAS / EN 9300-220

NAS / EN 9300-230

In-development (including prelim design NAS / EN 9300-240
review, critical design review, FAI, etc.)
Change documentation NAS / EN 9300-250

AJA ASD-STAN Page 52 G B



LOTAR part 200

« Common concepts for Long Term archiving '|_ OTAR
and retrieval of product structure information»

Preface
Scope
Normative References

General Terms, Definitions and Abbreviations

Applicability
Fundamentals and concepts for LTA of PDM data
Requirements for customization of off-the-shelf PDM systems

Methods of implementation of the given requirements

@OO\ICDU'I#OOI\J}

Preservation Planning for archived PDM information

10 Auditing in the PDM environment (specific requirements, constraints,
etc.)

11 Administration and monitoring
12 Definition of Archive Information Packages for PDM Data

13 Conformance Classes

w Annex /

AJA ASD-STAN Page 53 G- BB




LOTAR part 210 « L-Term archiving and retrieval __ -

of Product Management Data
In an as designed view »

/1 Introduction

Normative References
Terms, definitions and abbreviations
Applicability
Business scenarios and use cases for LTA of as designed PDM data
Essential information for ‘as designed’ PDM data
6.1 PLCS information subset in the scope of EN 9300-210
6.2 Essential information common to all use cases
6.3 Essential Information specific for each use case
Core Information Model for LTA of as designed PDM data
Qualification methods for LTA of as designed PDM data
8.1  Verification rules
8.2  Validation rules
9 Conformance requirements
9.1 Conformance classes
9.1.1 Passive data, viewing format only (CC1)
9.1.2 Partly re-usable Data (CC2)
9.1.3 Allowing full re-use of data (CC3)

\Appendix A : Business scenarios /

O 01 h WN

o
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* Introduction — objective

® Overview of the LOTAR project

" Overview of the LOTAR standards

[ ®= Summary of implementation of LOTAR standards in Europe ]

® Overview of the Airbus project for Long Term Archiving
and Retrieval of the A350 3D electrical harness installation

= Summary — next actions

;'{\,J:'."i A—SD-STAN © LOTAR 2010 All rights reserved « Name ¢ 31 May 2012 ¢ Page 55 @ﬁfp %
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Summary of implementation

of the LOTAR standards in Europe

LOTAR parts Froject
(CAD) |50 formats status
European CAD CAD 3D | CAD 3D CAD
A&D A&D Assembly [ exact [|tessellated| 3D PMI 150 10303
company | Product | structure | geometry | geometry "STEP"
AP 214 ed3 In
Airbus A3S0 Yes Yes Yes Yes + AP 242 ed1 |development
Dassault- In
Aviation | Falcon 7X Yes Yes Yes AP 214 ed3 | production
MNew parts In
Snecma | of engines Mo Yes Mo Yes AP 214 ed3 | production

The CAD 3D LT Archiving projects of Snecma and Dassault-Aviation
are described in other presentations
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* Introduction — objective

® Overview of the LOTAR project
® Overview of the LOTAR standards

= Summary of implementation of LOTAR standards in Europe

= Overview of the Airbus project for Long Term Archiving
and Retrieval of the A350 3D electrical harness installation

= Summary — next actions
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EZMB/EZMI

LTA3D @ Airbus

Project overview

Prepared by:
Tobias Mueller
Jean-Yves Delaunay




Goal of the project is to provide a 3D archiving solution for the Definition Dossier

Scope & Key Objectives of the phase 1

CAD 3D LT archiving for A350 XWB 3D harness installation only
The solution shall be EN9300 LOTAR compliant

The solution shall be fully integrated into the existing release process, and LT archiving shall be done in
the existing Airbus corporate archive

ISO 10303 STEP format shall become the used neutral format for LT archiving of CAD 3D PMI and PDM

An external audit shall be performed on the solution implementation
The solution shall be deployed before A350XWB type certification

Essential information to be archived
» CAD Assembly structure,
» CAD 3D exact geometry,
» CAD 3D annotation,
» CAD 3D tessellated geometry

EN9300 LOTAR standards applied
Basic parts:
» EN9300 part 1, 2, 3,4,5,7
Process parts
» EN9300 parts 10, 11, 12,13,14,15
CAD 3D geometry domain parts
» EN9300 part 100, 110, 115, 120

Page 59
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Background & Process of -
the Airbus A350 “LTA3D” project A0

WE

Full 3D definition dossier

BOM
Unchanged and built more
automatically from 3D

[ e
+ B i \ New enhanced ECN
s N generated from the 3D
ions h

New 3D enriched
p— Design Solution

-

= Usage of the “Full 3D” approach requires an
implementation of a CAD 3D LT archiving solution
to stay compliant with Airworthiness regulation

=>agreement with EASA has been reached
on this subject for the A350 3D electrical harness
installation scope

Page 60
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LTA3D “high level” process

*Fully integrated in release process:
- Conversion from native into to neutral format
- Quality control of converted data using V&V

*Transfer to archive

*Fully integrated in corporate
LT archiving solution:

- Archival checks
- Archival storage

sLaunched from corporate LT archiving
solution:

- Retrieval of neutral archived format

- Retrieval into native CAD format

Retrieve R




* Introduction — objective

® Overview of the LOTAR project
® Overview of the LOTAR standards
= Summary of implementation of LOTAR standards in Europe

® Overview of the Airbus project for Long Term Archiving
and Retrieval of the A350 3D electrical harness installation

[ = Summary — next actions ]
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The LOTAR project and the coordination &

with other PLM standardization projects |- 0 TAR

® The LOTAR standards define the processes, use cases,
guality control rules, for the preservation of the PLM information

® They rely on other ISO TC 184 SC4 STEP standards
defining the PLM information models

=> |t relies on the setting up of a coordination of
the LOTAR project with other PLM standardization projects,

for example:

—Funding of STEP AP 242 and STEP AP 239 “Product Life Cycle Support”
harmonization for PDM information model

— Funding of the STEP CAX Implementor Forum
—Funding of the developement of specific functionalities of STEP AP 242,

— Liaison to be set up with ISO TC 171 “Technical documentation”
for PDF A3/ PRC
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Close interdependencies between

the LOTAR project, the STEP AP 242 prOJect L 0 TA R
and the CAX Implementor Foum (IF)

® The goal of the LOTAR project is to develop standards,
In order to have successful operational solutions approved
by the regulatory authorities (FAA, EASA)

* Need to have formal relationships with other projects

Guidelines for working together
to be finalized and published

Enhancement of
the ISO STEP
information model
for new

LOTAR needs

LOTAR

project

STEP
AP 242

Guidelines for the Way of working

(final dratft)

x CAX

IF

Guidelines for the Way of working

in place

Interoperability testing of
CAD STEP interfaces
between CAD vendor
with STEP Rec. Practises
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Summary

* The LOTAR project has delivered standards now used by
the US and European Aerospace and Defences manufacturers

*" The LOTAR project prepares new LOTAR standards
In order to extend the current capabilities :
“ PDM « As design », CAD 3D composite design, CAD electrical harness
* recommandation for LT Archiving of 3D light visualization

® Recommendations to the European A&D companies:
" to learn more about the LOTAR standards

® To start to implement the LOTAR standards for L-T Preservation of
CAD 3D with PMI information (according to their business requirements)
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As technology evolves, military wrestles with

preserving vital engineering data” u|_ OTAR

By Chris Carroll Stars and Stripes - Published: January 16, 2012

“...Because of budget constraints and strategic necessity, systems such as
the B-52 — expected to stay in service for nearly a century — have incredibly
long life spans, said Mark Conrad, an electronic data preservation specialist

7

“...The basic strategy for preserving data calls for every design, including

manufacturing and product support data, to essentially be put in cold storage
using a system developed through the International Standards Organization
called STEP, or Standard for the Exchange of Product Model Data. ..." U
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http://www.stripes.com/news/as-technology-evolves-military-wrestles-with-preserving-vital-engineering-data-1.166093

