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* A&D business needs for 3D MBD interoperability
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« STEP AP242 edition 2 development project
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for the industry

Answers

STEPAP242 e1
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Interop. Test Rounds
(done by vendors) with
industry priorities

STEP AP242 el |Enhance STEP AF242 el
Implementation
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* New needs and new challenges: preparation of STEP AP242 edition 3 project

e SumMmmary
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Remind of the scope of ISO STEP AP242 edition 1
(ISO International Standard in 2014)

[ Process Plans

[Require‘mems ]




AP242 edl: the answer to key A&D business requirements
for 3D Model Based Definition interoperability

PDMinteroperability

3D Model Based Design Customer
O

*Supplier data

-Domains integration exchange

(Engineering analysis, *Data sharing on Service

3D NC Manufacturing, SOA basis & providers for
~— 3D Metrology, *Engineering exchange and

Process Planning, etc) visualization sharing

_ +Long term archivi/ng

Certification authorities

« STEP AP242: Convergence of AP203ed2 and AP214ed3 AIRBUS



List of main PLM interoperability standards for Airbus Engineering V1 (*)

Imipl t
Standards Standard name Main Airbus use cases - business value mpFil::!; =t
Priority 1
EN9300 LOTAR | ASD PLMLTA & Retneval LT J!-.rchi'.-ing for 30 MBD, Analysis & PDMICM Chx & PDM IF
- . : =
[ IS0 STEP AP742 Managed rr'!I:udeI.I:u ased 3D !'u1E!-D PDMCM interop with th.e EE {E..g.. RTSD . Cix & POMIF
30 engineering cabin), LTA of 3D MBD, data feeding for Digital Costing
ISO STEP Ap209 | Ml Discipinary Analysis | . o the Multi-Physics Master Data Mode! definition TJ‘ F
SCOpe Of . -E Design . (& SDMIF)
ISO STEP AP235 | _"'0Inening properties for |, . e Material data base (xDM IF)
the presenta’[ion product design & venfic ation
; ¥
ISO STEP AP238 | Product Life Cycle Support fjgfjrt for the def. of the MDM for E2E PDM-CM & Req., (xDM IF)
OMG SysML System Modeling Language |System architecture, system modeling, [T design 7
FMI/ EMU Functional Model Interface / |Interoperability for systems simulation within Airbus and o
' Functional Model Unit with its EE, for virtual systems simulation '
Modelling & Simul. Info. . . : .
ISO STEP . . Traceability of modelling and simulation process based on
in a collaborative SE . (xDM IF)
MoSSEC linked data
Context
IS0 JT JT file format specification | Only for visualization of 3D tesselleted BREP Data with ITF
for 3D visualization different levels of details
Priority 2
) ) Data qualit principles, requirements and guality rules for
(*) No exhaustive list 150 8000 k y product digital master data
: Input for interop. & LT archiving of standards parts ibrary
Parts Libra
IS0 PLIE v {Airbus intemal and external catalogs)




Examples of use of STEP AP 242 (and AP214) from Airbus
-

 Past (still in use)

— STEP AP 214 for the conversion
of legacy 3D CAD models to CatiaV5
STEP AP 214 for exchange of
PDM product structure

* Present

3D MBD Long Term Archiving
of A350 “Full 3D” definition
in STEP AP 242 | AP214




Results of AFNeT — prostep 1IVIP PDM Implementor Forum in 2017
= Dev. of STEP AP242 BO Model XML recommended practices

*Product & Assembly Structure

— Joint document with CAx IF, JT-IF

—Version 1.2 for AP242 1S published June 30, 2017

—Version 1.99 for AP242 TC in final development; target public release as v2.0 Jan. 2018
— Discussed proposed implementation change for AP242 Ed.2

*Configuration Management (resolved configuration)

— PDM-IF specific document, based on PAS Rec. Practices
— Current working draft v0.43; ongoing development

—Vv0.5 planned for end of 2017 / early 2018; o o stz e oot
further versions depend of progress of work Back up P
— Public release as v1.0: scope and date not yet determined slide | o

Organizational

rrrrrrrrrrrrr
PROSTEP AG s
.- & . |[|powsmaetr  aAvenueDidier Daurat
64203 Darmstadt/Germany 31700 Blagnac/ France
u jochen boy@prostep.com frederic darre external@airbus.com
-_—
. n ™ Technical
Jochen Haenisch Luk: Bmann
T-Systems
guillaume.hirci@t-syst m jochen.h h@iotne.com



http://www.pdm-if.org/

Summary of AFNeT STEP A

Aver

AFNeT STEP AP242 Benchmark

Test report for the STEP AP242 Benchmark #2
CAD test cases - Short Report v1.0

June 2017

P242 benchmark #2 (2017): CAD Work Package

http://benchmark.ap242.orqg/

1 Introduction
2 Terms and definitions

Table of content

of the public test report

3 Test methodology

4 Test results for each tool

5 Test results for each test case
6 Summary

7 Publication of the long report
8 Acknowledgements

N ]

i

i

Test cases
overview

BUS


http://benchmark.ap242.org/

STEP AP242 Benchmark n°2 — PDM WP e/ N
Tests of COTS interfaces by independent specialists

AVeT - Q,(,'a,fp g The results show a good level of STEP AP242 BO XML
implementation for PDM product structure exchange.

AFNeT & ProSTEP iViP STEP AP242 Benchmark| Content

1 Introduction » Most of in-scope PDM functionalities are robustly supported,
2 References and terms| except for the transfer of the benchmarked assembly

2.1 Reference documents validation properties.
2.2 Terms

3 Test methodology
3.1 Functionalities tested in this Benchmark
3.2 Testing Strategy
3.3 Synthetic Test Case Specifications
: PDM Assembly with 3D Geometry http://benchmark.ap242.org/
3.4 List of tested applications
3.5 STEP file selected as reference for phase 3

4 Test Results

Access to the short report:

o 4.1 Overview of the Test Results @ lllustration of
estrepo 0 e nchnm

PDM ge-f:ww -rs;,on Report = 4.2 Overall Test Results test cases
S—— 5 Summary

6 Publication of the Long Report of PDM test case
7 Acknowledgements AIRBUS



http://benchmark.ap242.org/
http://benchmark.ap242.org/

STEP AP242 edl Benchmark 2017 : PDM results

Dassault

Systémes Elysium PROSTEP AG PTC T-Systems CoraTechnologie
SDEXPERIENCE ASFALIS OpenPDM Windchill 11 COMPDM 2 3DEvolution 4.0
R2017x

mm
Aras innovator TeamCentor Aras innovator i
Phase 1: STEP import from sample file

1 e ookt I
' |STEP MPORT Assembly Valdation Properses | —aai]
4 |STEP RE-IMPORT same sample file
Phase 2: STEP export and check

3 |STEP EXPORT

3 |STEP EXPORT Assembly Vaidation Properties
+  |STEP me contormity |
*  |STEP EXPORT wan changes
7 |STEP EXPORT Assembly Vasdation Properies win ct

See 3.2 STEP AP242 PDM Test case Crilena

» = =eEEEEsE

!

8T8 o cargs sty > I |
Phase 3: STEP mport from selocted fles

5 |STEP MPORT !

) |STEP MPORT Assembly Valcaton Properses | P EEE—| |

®  |STEP MPORT with changes )

|

0 |STEP IMPORT Assarmity Valdwton Progertes wih cranges

ANel Ciwer

Test result
Success

Symbol

Partiel succoss fall_ [ R

Total Fail

Not supported

Not tested

See 3212

=> Avallability of STEP AP242 XML interfaces
for exchange of PDM product structure
s i for all the main PDM systems

Assembly and geometry presentation
AVP, POM attributes 30d Bro0ust sushns prasentation
AVP chacks

AIRBUS



1st CAX IF Round Table, March 15, 2018 Asheville, NC, USA \)

Round 41J PMI Testing

NISTCTC

e Continuation of tests of

AP242 edl functionalities: o _
— 3D PMI semantic

— Composite oy
— Kinematics ‘

<

L [ H ™
mplementor Forum

%2 | R41J-CO2: Composites

e s

 Presentation of status of STEP AP242 interfaces

by the main PLM editors:

— NIST tools update (STEP 3D PMI analyser, STEP AP209 analyser)

— Dassault Systemes (Catia V5, SDEXPERIENCE, SolidWorks, etc.)

— Siemens PLM (NX, NJT2GO, Femap, SolidEdge, TCVis, etc.)

— CT CoreTechnologie (3D_Evolution, 3D_Analyzer)

— Datakit (CrossCAD converter)

— Elysium (Asfalis converter)

— Jotne EPM (EXPRESS Data Manager, status of AP242 and AP209 IFs)
— International TechneGroup - ITI (PDE Lib, CAD 1Q, CAD Fix, etc.)

LT

R41J-KM1: AP242 XML Kinematics

(Motion and Mechanism) T Eirors we T

Croo 30

BUS




AFNeT — prostep iVIP PDM Impl. Forum: Implementor Group 2018 scope

,'1";.'1 .‘\S)" e council S o—
[+~
L

« CONF3: Bicycle test case S R '3
— Specifications e i b b 3

— Occurrence Effectivities and Revision Effectivities

- BMW Data Set

— See discussions in the morning (TOP 3) SOt Uttt gt 1 305k

* Full-loop Test
— CAD A -> AP242 XML -> CAD B -> AP242 XML -> CAD A
— Management of supplier IDs at OEM
— Covered by VDA Test Case; need to check Rec. Practices are sufficient

« CUST Test Case
— With PDM Properties as defined by the UG

« Additional Topics & ldeas
— Using several different geometric representations for same part (e.g., native & neutral)
— Several versions of one part in same file
— Sending of partial structures AIRBUS

13



Next opportunities for powerful “Delta change” capability,
. to exchange differences with respect to a set of data previously sent.

Delta Change

_________________

Describe "DeltaChangeRelationship !
Delachente | fhechange 11 select |
Describe
change activities
[ABS)
DeltaChange Ehagn eElement
Activity equence

Frozen
Assignment

WModimy
Element |

" e Ao ,
ModifySingle |4 | DeltaChange |
Element - | Relationship |

— A 7 select ,
Delete " |/ 'of-----q-—-- e,
—+ Element Vs Objects:
I - Added
_* T? / - Modified
Element - Deleted
- Frozen
pq—————- - ————— -
. ActivityAssignment
| Select !

" o s — .

Breakdown
Alternativesolution Alternative

Relabonczhap Solution

BreakdownElementVersion BreakdownElement
Relationzhap Wersaon

| Document structure
DOt e rsion DMOUMmEENt
" Felationship Version

4

|

PartVersomn
Felationship

[ Part, Version, View identification

Part
] Version

ReplacedPartview
Relationship

Part

Part Occurrence

ReplacedUsage [aB5)
“relationship CCCuUrrence

-

Process Plan
ProcessPlan

uuuuuuuuuuuu

mﬁﬂ

.,

relationzhip

ProcessOperationCoourrence

ProcessOperation
CiCOurrence

—

Requirement | ed2: Valid. &

RequIrementyVersion Requarement
nehap Version

[ Shape association and structure

ShapeElement
“Relationshap

This capability specifies
the information needed to describe

| the association between:

- ORIGINAL product

or engineering information
- and CHANGED product

or engineering information.

EXAMPLE: Typical activities are:

« "ADD component 3 and 4 to an assembly"

« "REMOVE document xyz from the set of
describing documents of a part",

| « "MODIFY requirement x".

AIRBUS



Overview of “Requirement Mngt. with Valid. & Verification” capabilities
defined in AP242 ed?2 : “text based” and “property based”

Requirement

j Requirement

Actual Core Model

 ActivityMethod
e PartVersion
» StateDefinition

AP242 ed2 Data model for R,V&V
shared with AP239 ed3 and AP233

Verification
Relationship * ActualActivity
Supports - ActivityAssignment
) * " Evidence - + PropertyValue
Evidence ltems [1..*] E\gl:llgrgtce pertyValu

* PropertyValueAssignment

» EvaluatedRequirement

B

/‘
Relationship Part
l Select type Individual
. . ) ) . Part
Requr{lglegs)r:‘tsxgs'o“ j Requirement Version Reqsunrement (SIS,
ource
l Breakdown
Requirement View . . Requirement
Relationship i Requirement View A Document
T N\
‘ ‘ . Analysed
. . . . Requirement y ~
Requirement Collection Requirement Tracin Property - . : . -
: Relationship qRelationship ¢ [ Value Not detalled Satisfaction Assertion CIEEREIE Pr\;:r:erty
S alue
[ Verifies Eval r Evaluation Result
"Validation ! Validates . (CTTTTTeTTT N valuate State
Select Validation Select Verification Requirement + Observed

Evaluation Status
State
Observed

Analysis
Model

« STEP AP242 edl covers already the Requirement Management interop. capability
* Preparation of the launch of the STEP R,V&V Implementer Forum: Users + Vendors!




Overview of the “Process Plan” capability for preparation of the production
and PDM / TDM communication with the Manufacturing Execution Systems

ProcessOperation ProcessOperation relationType:
Definition Relationship OccurrenceRelationship| 'decomposition,‘exclusiveness’, sequence’, 'simultaneity’

Is a specification of an activity that may lRe'ated lRe'aﬂng Related| lRelating
be included in a Pr.ocess_Plg_n. ProcessOperation o ProcessOperation : Ig a usagg qf a ProcessOperationDefinition |'n a Prqc§§sPIan.
A Proces_sOperatlonDefm!tlon enne efinition el e ThIS association states that the ProcessOperationDefinition
characterizes a manufacturing S is part of the ProcessPlan.
or control operation. . T
is a mechanism to associate a resource with a plan
ProcessOperatlonOccurrenf:e. . o _ _ Process |:Is manufacturing planning information, necessary
Examples for processType: 'stamping’, 'milling', ‘drilling”, 'welding', 'casting’, etc. Plan to realize or produce a particular version of a Part.
ProcessOperation assignedTo
Re§ource —+ SELECT |——+ BreakdownElement | Related Relating
Assignment Assigned —® IndividualPartView |
Resource : .
Example: a tool relationType:
' Process - ve'
—+ PartVersion| alter_natlve o
. g I ¢ Requirementviow | Plan 'version association'
Is an input or expectg resuF N q Relationship| ersion sequence’
of a ProcessOperationDefinition
0 operation
ProcessOperation
In utOrgut ut element EE=E
P P H AssemblyViewRelationship | - - .
—1 AssemblyViewRelationship |

“portion of shape —+ IndividualPartView |

Example: _ .
P identified explicitly :PartVi Py 4+ AssemblyOccurenceRelationship |
a sub assembly +ShapeEIement Occurence
16 6 foenegrnedShape ElementOf Occurence ersion AlRBUS



file://sfs.corp/projects/ENGINEERING/PLM-INTEROP/INTEROP1/temp/AP242IS_BO_Model_20140306/data/business_object_models/managed_model_based_3d_engineering/sys/4_info_reqs.htmmanaged_model_based_3d_engineering_bom.part
file://sfs.corp/projects/ENGINEERING/PLM-INTEROP/INTEROP1/temp/AP242IS_BO_Model_20140306/data/business_object_models/managed_model_based_3d_engineering/sys/4_info_reqs.htmmanaged_model_based_3d_engineering_bom.processoperationdefinition
file://sfs.corp/projects/ENGINEERING/PLM-INTEROP/INTEROP1/temp/AP242IS_BO_Model_20140306/data/business_object_models/managed_model_based_3d_engineering/sys/4_info_reqs.htmmanaged_model_based_3d_engineering_bom.processoperationoccurrence
file://sfs.corp/projects/ENGINEERING/PLM-INTEROP/INTEROP1/temp/AP242IS_BO_Model_20140306/data/business_object_models/managed_model_based_3d_engineering/sys/4_info_reqs.htmmanaged_model_based_3d_engineering_bom.processoperationdefinition
file://sfs.corp/projects/ENGINEERING/PLM-INTEROP/INTEROP1/temp/AP242IS_BO_Model_20140306/data/business_object_models/managed_model_based_3d_engineering/sys/4_info_reqs.htmmanaged_model_based_3d_engineering_bom.processplan
file://sfs.corp/projects/ENGINEERING/PLM-INTEROP/INTEROP1/temp/AP242IS_BO_Model_20140306/data/business_object_models/managed_model_based_3d_engineering/sys/4_info_reqs.htmmanaged_model_based_3d_engineering_bom.processoperationdefinition
file://sfs.corp/projects/ENGINEERING/PLM-INTEROP/INTEROP1/temp/AP242IS_BO_Model_20140306/data/business_object_models/managed_model_based_3d_engineering/sys/4_info_reqs.htmmanaged_model_based_3d_engineering_bom.processplan
file://sfs.corp/projects/ENGINEERING/PLM-INTEROP/INTEROP1/temp/AP242IS_BO_Model_20140306/data/business_object_models/managed_model_based_3d_engineering/sys/4_info_reqs.htmmanaged_model_based_3d_engineering_bom.processplan

Importance of CAXx-

F and xDM-IF to run Interoperability test rounds

to speed up the deployment of STEP AP242 interfaces

CAX

F XDM IF

/Pfsma ProSTEP iVI
and AFNeT
Mechanical

Kinematics

Composite

m— " — ”

~

. PDES Inc?
AFNeT , ProSTEP 1VIP

— g,
% ’ Process Plan %
Assembly PDM / CM S~ o

Structure.

—————————
U oy

¢ = = Reg. Mngtand V&Y o O ETEVE

7 = Add. Manuf \ — E_leCEic-a_I % -~ _tl’a_CeinE/ oy
-_—

N1: Text based and model based

Functionality covered / tested
by the Implementer Forum
as a specific Working Group

p——

- —
\
/ Planned
covered ~ _Extension /

——_’

Related ISO STEP standards (AP = Application Protocols)

ISin 2014 (IS = International Standard ) Importance Of
In development - Planned IS in 2019 the involvement of
< _AP209e2 > sin 2014 the Manufacturers

__AP239e3 > |ndevelopment - Planned IS end of 2019 In the CAx and PDM IF
< MoSSEC el > In development - Planned IS end of 2019

{In 2019: extension of the CAx IF with the Electrical WG + new business model for prostep iViP &AFNeTJ
+ extension of the xXDM-IF to R, V&V domain , Process Plan, etc




Summary of status of development of AP242 edition 2

* Status of development
—AP242 ed2 Draft International Standard sent to ISO Secretary end of Feb. 2018
—EXxpected start of the national AP242 ed2 DIS ballot: mid of June 2018
—Preparation of the Final DIS in Q3 2018: FDIS ballot in Q4 2018
—Planned AP242 ed2 “International Standard” in Q2 — Q3 2019

* Close coordination with ISO /TC 184 /SC 4 /WG 12
* Project supported by the PDES Inc and AFNeT STEP associations
* Co lead by A&D industries: Boeing and Airbus

* For more information: T~~~ ~o1y
http://www.ap242.org/edition-2 I — —

w— AIRBUS



http://www.ap242.org/edition-2
http://www.ap242.org/edition-2
http://www.ap242.org/edition-2

Overview of ISO 10303 STEP AP242 edition 2
“Managed Model Based 3D Engineering”

Validation &
Verification

[ Message J

[Interface management ]

[ Process Planning }

[ Analysis management ]

Electrical
Wiring Harness

| Additive
‘Manufacturing




STEP AP242 e2 Steering Committee of the 18" of January 2018

Key objective for the A&D industry:
To enable the digital thread: Design / Simulation <=> Manufacturing <=> Support

The Digital Thread for Aerospace & Defense a Strong opportunity to set up N\
Project Activiti o
e CiMta PLM rozcinap the STEP PLM backbone across the life cycle
e What is the minimum MBD : . . . .
content to support the digital Wlth the f| Na I |Zat|0n Of
thread for the industry? - ' i ' . .
e B i ‘ the PDM-CM and Req. ,V&V harmonization
gl X in the STEP modular architecture
: | \_with AP242 edition 2 and AP239 edition 3 /
e Interoperability based on . ervimac s
industry data standards is a . - ——
key to the digital thread. \w of‘ \
e AP242 is the recognized
majority direction for
enabling this interoperability. e
tem ; « :
o En;?n:eriug el " §TEP Harmonized(*) Info. Madel\
PLMACTION : For Through life ,'
Adminstered by CIMdaty PLMACT > — 1 Product Supp(;meg_ra_tm_n‘_’8.‘;|’gr_a<23a_bll_:t‘y]d /
Close consistency of , ProductSUPps-/ = ) (") Harmonized between AP242 €2
STEP AP242 and AP209 Wt
for MBD ¢ MB Simulation S - ProductOpenyion.
associativity stpamat— || 00 T =




Prep. in 2018 of STEP AP242 edition 3 project, planned to start in 2019

* Needs of the A&D industries for interoperability capabilities covering
all the Digital Technological Processes used for the 3D Model Based Engineering:

 Enhancements: PMI semantic, Composite design, mechanical features, holes and fastener,
additive manufacturing, electrical, etc

e Extensions to new domains: Tubing, Sheet Metal, etc.

* Preparation of a shared vision of the industry for the AP242 extensions
e scope, capabilities, implementations technologies (e.g., web services, analytics, etc),

 Start of identification of gaps and enhancements, to be incorporated in the project plan for

the STEP AP242 e3 project
=» Needs for the industries to identify their priorities and plan the resources
for the development of AP242 e3

e Deliverable : White paper (draft in July, final September)
e Face to Face 2018 sessions: PDES Inc March Offsite, AFNeT June, PDES Inc Sept. offsite

* Target: whitepaper as input for AP242 e3 New Work Item, planned for Q1 2019
=>» anticipated start o AP242 e3 project in Semester 1 2019.



Process for dev. of AP242 5 years roadmap

Governance Communication

STEP AP242 5 years roadmap

Interoperability Benchmark
Requirements & uses cases Test Rounds (led by Manufacturers)
for STEP AP242 edition (N) Baded on
Tutorials Devel t of 8 AP242 ed(N) Enhance’  ¢rep Ap242 ed(N) )
'/\ evelopment o Implementation “€==== |nterop. Test Rounds
Pilots STEP AP242 edition (N)_ guide"nes done by vendors with industry priorities
\ Implementor Forum .
STEP Architecture || STEP o e
and infrastructure || Librairies requiremant =
A A_ ‘ o | ’\ and architeciure
£ Nz 1 - | GALA S =
‘ N S0 VT C = NILE

PUES, INcC.



STEP AP242 interoperability capabilities associated to other standards

* Other modular STEP APs
*NAS / EN 9300 LOTAR

- QIF

* 3D PDF

*|SO 13584 “Part Libraries”
*|SO 8000 “Data quality”

 AutomationML

(Non exhaustive list)

For more details, ref. presentation “Model-Based Enterprise (MBE) & Model-based Manufacturing (MBM) standards AlRBUS
- AP209, AP242, AP238, QIF, Step Extended Architecture



Next actions: 2018 October STEP AP242 Day

* Prostep IVIP STEP AP242 Day: * Preparation of AFNeT - prostep iVIP STEP AP242 Day
October 2017 , Hamburg, ZAL Zentrum — 18t of October 2018, Toulouse, hosed by Airbus

= = ——  Draft agenda to be finalized:
' . ' ' . ' l « Success stories for use of STEP AP242 in the industries
» Use cases — demos on specific disciplines, e.g.

— 3D MB Definition : 3D semantic PMI — GD&T
— Composite design, Kinematics
- PDM

« Presentation by PLM software providers

. PTC, Dassault Systems, Siemens PLM, Autodesk, etc
« Status of the CAx IF and PDM IF
« Status of the 2018 AP242 benchmark
« Summary of STEP AP242 edition 2
« Summary of preparation of STEP AP242 edition 3
 Etc.

24 6 June 2017 AIRBUS

http://www.prostep.org/en/events/events/step-ap242-day/



http://www.prostep.org/en/events/events/step-ap242-day/
http://www.prostep.org/en/events/events/step-ap242-day/
http://www.prostep.org/en/events/events/step-ap242-day/
http://www.prostep.org/en/events/events/step-ap242-day/
http://www.prostep.org/en/events/events/step-ap242-day/

Summary: Recommendations of the Aerospace & Defense industry
to use STEP AP242 for 3D Model Based Definition exchange & LT Archlvmg

* European A&D industry association (ASD SSG)

Avallable
external

Statement on STEP AP242 for CAD/PDM exchange and long term archiving - Feb. 2015 o 4
ASD recommends the use of STEP AP242 for the exchange, long term archiving and transfer to downstream
processes of CAD data (mechanical design, incl. composite) and associated configuration (PDM) data. The __B
most recent editions of the standards should be used wherever possible. - e

ASD SSG statement for the use of STEP AP242 ASD

Radar screen

Monitor
external
development

Participate in
external
development

ASD =

» Aerospace and Defence PLM Action Group
Product Data Exchange Standards - Direction Statement

3. The A&D PLM Action Group requests that PLM software providers ensure that the following
standards are implemented to sufficient conformance levels, including relevant industry
Recommended Practices, in the next functional release of their PLM solution. We expect these
solutions to be validated within the appropriate ISO working groups.

b. I1SO 10303 AP209 edition 2 “Multidisciplinary Analysis and Design”
c. 1SO 10303 AP239 “Product Life Cycle Support”

d. 1SO 10303 AP238 “Application interpreted model for computerized numerical controllers”

http://www.asd-ssqg.org/
radar-chart

Product data exchange standards
Direction Statement
https://www.cimdata.com/

en/aerospace-and-defense

AIRBUS
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https://www.cimdata.com/en/aerospace-and-defense
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http://www.asd-ssg.org/radar-chart
http://www.asd-ssg.org/radar-chart
http://www.ap242.org/web/asd-ssg/statements/-/asset_publisher/MV1h/content/statement-on-step-ap242-for-cad-pdm-exchange-and-long-term-archiving-feb-2015;jsessionid=d6ed4a649cc8006d5fdb99b37681?redirect=/web/asd-ssg/statements

Synthesis: AP242, as the cornerstone standard of the A&D industries

for 3D model based design interoperability
* European A&D companies have started to use STEP AP242 in operation
for 3D DMU exchange and 3D MBD Long Term Archiving

« ASD SSG recommendation: STEP AP 242 is the cornerstone standard
for interoperability of core 3D engineering design models

« Certification of new aircrafts based on semantic 3D MBD and the introduction of
the digital twins require a consistent set of ISO standards to support this digital thread:

* specification, definition, simulation, manufacturing, quality control, etc

* Next actions:
* To extend the scope of COTS AP242 operational interfaces by PLM providers
« To contribute to the CAXx IF, with extension to new domains in 2019: new funding model
* To support the extension of PDM IF to xDM IF : Req., V&V, SDM, Process Plan, etc
* To prepare the launch of AP242 e3 in 2019, part of AP242 5 years roadmap

The involvement of the European industries to develop & use AP242 standard
IS crucial to support the worldwide digital continuity for 3D MB Definition
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PDM IF Recommended Practices for STEP AP242 Business Object Model XML
Configuration Management: Table of Contents

1 Introduction

2 Reference to Recommended Practices
2.1 Reference to Core Document [242BO-PAS]
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3.3 Use Cases Qo '

3.4 Definitions in ISO 10303-3001
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4 Configuration and Effectivity Information (For
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AFNeT — ProSTEP IVIP STEP AP242 Benchmark n°2 — CAD geometry WP

Tests of COTS interfaces by independent specialists
« Planning: Start in June 2016; report in June 2017 « Test cases:

» Use cases: data exchange of:
o 3D exact geometry,
o 3D tessellated geometry,
o 3D PMI representation and graphic presentation,
O
O

assembly structure, ]
associated validation properties —1

* Applications tested: | =
Autodesk (Inventor Professional 2017), =
CoreTechnologie (3DEvolution, 3DAnalyzer),
Datakit (CrossManager),

Elysium (ASFALIS)

Dassault Systemes (CATIAV5-6R2016, 3SDEXPERIENCE 2016x), 0
Theorem (CADVerter),

TechSoft3D (Tetra 4D Converter),

Kisters (Kisters 3DViewStation 2016), AIRBUS

O 0O o 0o 0o O O O



Product specifications, to describe large variants of products

Product offered to the market

Product Product
Concept Class
]

pecification
Condition

[
Specification
Assignment

. Assignment

Conditions

Specification
Inclusion
Assignment

5pEL'i‘|+ﬂtiﬂr‘l
Inclusion

Conditio 1 rh- ;
Relatigns SpaFt cation
Condition Efuw
Parameter

Characteristics
of the products

* Product Specification

¢

| Chsﬁ’ﬁmtlnn |
P ™
Part
Configuration
rt
| Verzion
Product F"Drg:llgu::t g
Configuration 5 iatiun ‘u’iﬁw
Sroduct | Part siructure
Configuration Confizured
Relationship Assemnbly [ABS)
Effectivity Ccocurrence
| rrence
" Breakdown
Alternative
Solution
-
Conditional
Configuration
]
4

Main concepts used to handle
large number of variants:

» product classes
. used to identify sets of
similar products to be offered
to the market;

» specifications
. used to describe characteristics
of the products (b.e.: “options™);

» specification categories
. used to group similar
characteristics of the products;

» specification expressions
. used to control the usage of a part
within a product and to represent
conditions for product classes;

AIRBUS



STEP AP242 edl Benchmark 2017
: PDM Work Package results

Vendors & Iinterfaces tested

Target PDM system

DateDescription for this Bench-
mark

Dassault Systemes
~9
<~ DASSAULT
LD SUSTEMES

3DEXPERIENCE R2017x

3DEXPERIENCE R2017x

3DEXPERIENCE STEP AP242
import and export native inter-
face

F:"_';"'“" ASFALIS EX7.1.12 Aras Innovator 11 STEP AP242 interface for Aras
§ooe ‘ELYS'UM Innovator by Elysium
le 2 a3TERP OpenPDM 8 TeamCenter 10 STEP AP242 interface for Team-
trtalp\0¢ Center by PROSTEFP AG
Iﬁ p'I‘C Windchill 11.0 M020 Windchill 11.0 M020 Windchill STEP AP242 import
w and export native interface
ﬂ_] W -S}fStEmﬂl COMFDM 2.0 Aras Innovator 11 STEP AP242 interface for Aras
b B Innova-tor by T-Systems Interna-
. tional GmbH
— & &
ol e | 3D_Evolution 4.1 . CAD & Converter system with
STEP AP242 interface
- kit
L‘ data CrossManager 17.1 * Converter system supporting
STEP AP242 conversions

AN el

ProSTEP
iViP

J

Test descriptions

i

=-

Exchange of PDM Information usin

BO Model XML

« Part number, Version, Life cycle status

* Document management information

« Assembly Validation Properties

* References to geometry (STEP Part 21 files / CAD

models)

* References to non-CAD documents (PDF, JPG)
« Management of changes (new versions, updated life

cycle status)

1 -

5},
| = iNe )
=)\ —

&
= |

AbRa
L
o I

-

g AP242

Good participation of the main PDM software editors. Siemens PLM does not commercialize a STEP AP242 PDM XML interface
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