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SIEMENS

2007 decision about geometry in AutomationML

Motivation for Decision matrix: Base format for graphics/kinematics 2007

this presentation:
P Weight | COLLADA_ | STEP JT ] 3an|_|
New facts and -EI. 53%

—_Community e I3% 93% | 67% 27% 13% |

developments -l
regarding STEP _ validation_ __ 90%|__80%]_ |100% 0% |___40%]
I N B I BT

and JT lead to a _ Developer Support_ _ 100% | _100%]  60% 80%' 60%|
discussion about m—
- units __ 60% _ 60%]|  100% 40%| 40%|

an augmented I B
V|eW on geometry Kinematlcs 0% 0%| 80% 0% 0%

m-

in AutomationML sequencing. 0% 0%| 20% 0%| 0%

— eweesl 7| o] oox| oonl oon|_ow

Convex Bodies 100% 0% | 40% | 0% |

100% § 100% 100% 20%
m— oo ----

Format e 1% 46% o 29% E% 4%

Mix with XML standards
possmle” 100% 10{]% 36% 24% 88%

Wel hted Avera e __ 13% 62% 63% 40% 33%
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SIEMENS

Geometry in AutomationML

Referencing Geometry and Kinematics Information

Geometry and kinematics information is stored in separate documents according to the
COLLADA data format. Modeling geometry and kinematics information is therefore split
into two parts. On the one hand, the corresponding object is modeled within CAEX without
any geometry or kinematics information. On the other hand, a COLLADA document has to
be provided containing the geometry and kinematics information. Finally, the CAEX object
stores a reference to the COLLADA document.

AutomationML CAEX Document COLLADA Document
Engineering data = [TE] 110_Working Cell
COLLADA =110SAE011
B, =110GST000
CAEX IEC 62424 Geometry i ~Hoe
Top level format Kinematics =4 =110HTRO01 >
Object A ‘ =110RB_200 -
Plant topology =110RB_100
information Object A, =110RB_100+H201
-Plants ELSCynt KN @ =110LS_001
=110LS_002
+Cells Behaviour 1 - 7
«Components : Sequencing o
'f“”':fmes Object A, Reference from CAEX to a COLLADA document
«Interfaces
«Relations Further XML Standard format
Lol Further aspects of
engineering information

Source: Whitepaper AutomationML Part 1 — AutomationML Architecture
Industry Sector



ProSTEP iViP and AutomationML — SIEMENS
What's behind it...

ProSTEP iViP: , Der Verein hat sich der Entwicklung von zukunftsweisenden Losungsansatzen

und Standards fir das Produktdatenmanagement und die virtuelle Produktentstehung
verschrieben.”

Aims:

= Common development of the STEP data format (ISO 10303).

= Integrated virtual product development (iViP)
Product = Find new ideas for seamless process-, system- and data integration
focus = Digital supply of data for all phases of product development

= Standardization in ISO (JT and STEP AP 242 XML)

= Focus on the interests of manufacturers and suppliers

AutomationML: ,Vereinszweck ist die Férderung der Entwicklung und Verbreitung des
standardisierten Datenaustausches im Engineering-Prozess von industriellen

Automatisierungssystemen, insbesondere durch die Spezifikation allgemein kompatibler
Datenschnittstellen.”

Aims:
Production = Support of national and international standardization
= Cooperation with standardization organizations
focus = Share information and interact with all interested
= Consulting and support for manufacturers, planners and users...

Industry Sector



SIEMENS

AutomationML and ProSTEP IViP: Members

AutomationML: 25 Members ProSTEP 1ViP: > 150 Members, a.o:

ABB Automation GmbH

CENIT AG

Daimler AG

EDAG GmbH & Co KGaA

Fraunhofer IOSB

Helmut Schmidt Universitat

Inpro Innovationsgesellschaft fr fortgeschrittene
Produktionssysteme in der Fahrzeugindustrie mbH
Institut Industrial (inlT)

Institut fir Automation und Kommunikation e.V. Magdeburg
ISI Automation GmbH & Co. KG

kichner Soft GmbH

KUKA Roboter GmbH

Lenze Automation GmbH

Mewes & Partner

NetAllied Systems GmbH

Otto-von-Guericke Universitat Magdeburg
Phoenix Contact GmbH & Co. KG

Ricker EKS GmbH

Siemens AG

tarakos GmbH

Technische Universitat Dortmund
ThyssenKrupp Drauz Nothelfer GmbH
Universitat Karlsruhe

University of the Basque Conntry ETSI Bilbao
Zihlke Engineering GmbH

Airbus

BMW

CENIT AG

Continental

Daimler AG

Dr. Ing Porsche

EADS

Fern Uni Hagen

Fraunhofer IAO, IGD

FHTW Berlin, FH Gelsenkirchen
KUKA Roboter GmbH

MAN

Microsoft

MTU

Ricker EKS GmbH

Siemens AG

Universitys: Darmstadt, Dresden, Miinchen, Wien, Kaiserslautern
Karlsruhe, Ruhr Universitdt Bochum, Dortmund, Duisburg,
Paderborn

Thyssen Krupp

VDA

ZF Friedrichshafen
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SIEMENS

Development of AutomationML and ProSTEP iViP

AutomationML ProSTEP iVIPJT & STEP

2003

2006

2007

2008

2009

2010

2011

9/10.5.2012

Kick off, start joint activities

AutomationML announced

AutomationML 1.0 released
Collada 1.5. released
PLCOpen XML 2.0 released
Start of standardization in DKE

AutomationML e.V. founded
AutomationML 1.1 published
AutomationML Part 2 in DKE

AutomationML 2.0 published

Start of standardization in IEC

AutomationML user conference

STEP (ISO 10303) and integrated virtual
product development

VDA creates project group (Collaborative
Product Visualization)

VDA 4966: Harmonization of visualization
based on compressed data

Daimler confirms during ProSTEP iViP
symposium: All JT objects can be read
without Siemens API
Start of ISO standard

JT PAS V1
JT workflow form founded

JT 9.5 submitted for standardization

Start: STEP AP 242 XML

ProSETP iViP — symposium (Hamburg)

Industry Sector



SIEMENS

What is JT ? — JT contains more than 3D data

JT contents:

Tessellated geometry with scalable steps of visualization in a freely definable
quality (without history) — “light weight”

Absolut exact geometry as JT-BREP (former format) or XT-BREP (new format)
Exact mathematic for measuring and simulation based on BREP geometry
Measures and tolerances

Base data and product structure

CAD views (layer)

Material, texture, light and shadow

PMI: Product and Manufacturing Information: surfaces...

Industry Sector



SIEMENS
What i1s PMI?

Product and Manufacturing Information:

= Any associated annotation that can be
placed in 3D space with the model, or
directly on the model.

Benefits: i

-------

]

master model is available before the
drawing

= Avoid redundant data re-entry which
saves time and reduces the number of
errors

= Provides cost savings through earlier
identification of manufacturability issues

Industry Sector



SIEMENS

Current scope of JT standardization

Addressing the need of industry for standards and protect investments
Standardizing JT, starting with Version 9.5

Providing ways so JT and STEP fit together
Creating a win-win situation
Keeping the scope and identity of each of the formats

Specifying a mapping between JT and related STEP entities
(data correspondence)

Source: ProSTEP iVIP e.V.
Industry Sector



SIEMENS
STEP AP 242 XML “External References”

Metadata is shared via STEP
Visualization data / geometry just like “leaves on a tree”
Also native geometry information and STEP geometry possible

Structu/Meta
Data (242XML)
Structu/Meta Structu/Meta
Data (242XML) Data (242XML)
Geometry Geometry Geometry Geometry
(Jm) (JT) (Jm) (Jm)

Industry Sector



STEP AP 242 (ISO 10303-242) — SIEMENS
Merger of AP 203 and AP 214

Project aims: Components of AP 242

= Specification of unified standard
backbone for aerospace and

| ! | AP 203 [}
Business Object i _ ]
Shortform 48 Model (BOM) (| AP214 | |

automotive, globally accepted R
= Merge AP203 and AP214 and ) | ARM

assure compatibility to these p— .:.Par§_28__ .
specifications A - . configuration

= Provide a solid basis for efficient Business Object

. XML schema
extensions (e.g. PDQ) M Longorm (mpementabe)
implementable) /

= Provide a Business Object Model
(BOM), which is additionally
specified in UML, and XML scheme
will be derived (AP 242 XML)

Siemens PLM has made a commitment to support the STEP AP 242

initiative
Source: ProSTEP iViP e.V. PDQ: Product Data Quality

Industry Sector



STEP AP 242 XML covers the PLM relevant SIEMENS
requirements

STEP AP 242 XML has been available since 2011 July
Joins AP 203 and AP 214
Consideration of Product Data Quality (PDQ)
Allocation of a Business Object Model (BOM) in XML
Consideration of kinematic functions
Exchange of metadata in XML
Exchange of structured data in XML
Exchange of process data in XML
Exchange of kinematic data in XML
Connection of other data as “external references”
Aim

Worldwide accepted user protocol for automotive and aircraft industry

Industry Sector



JT standardization —
Compliant with the ISO process

Working through ISO TC 184 / SC4,
Siemens PLM software has complied with
the ISO process to submit the JT format
for ballot as an International standard

Compliance with ISO directives for
document creation was required

Completed by working as a team, including
Siemens, Pro STEP iViP,
ITI and University of Darmstadt

SIEMENS

1SO/DIS 14306
ISO TC184/SC4/WG12 N7311 Date: 2011-06-28
1SO/1S 14306 First Edition
and — JT file format specification for 3D
visualisation

COPYRIGHT NOTICE:

This ISO document is an International Standard and is copyright protected by ISO. Except as permitied under
the applicable laws of the user's country, neither this ISO draft nor any extract from it may be reproduced.
stored in a retrieval system or transmitied in any form or by any means, electronic, photocopying. recording,
or Otherwise, Without pnof writtlen permiss:on being secured

Requests for permission 1o reproduce should be addressed 10 1SO at the address below or ISO's member
body in the country of the requester.
ISO copyright office
Case postale 55. CH-1211 Geneva 20
Tel + 412272901 11
Fax +41227341079
E-mail copyright@iso.ch

Reproduction for sales purposes for any of the above-mentioned documents may be subject 1o royalty
payments or a icensing agreement

Violators may be prosecuted

ABSTRACT:

IS0 14306 provides the description of the structure and content for @ binary file having the extension of jt. A
binary file with the jt xtension is penarally referred 1o as a JT file. The JT format described in this
Intemational Standard i used) prmanty in industurisl Use Cases a3 the means for capturng and repuIPosing
lightwesght 30 product definition data.

KEYWORDS:
lightwesght 3D data, advanced compression, visualisatoin, product structure, product manutacturing
information, tessellation, levels of detad, lighting, colors, textures, layers, facet information

COMMENTS TO READER:
This is the first edition of 1SO 14308

Project Leader: Steven Vettermann Project Editor: Johann Habakuk Israel
Address: ProSTEP IViF e.V. Address: Fraunholor Instiute for Producti
Dolivostr. 11 -
64203 Darmstadt
Gem:
Telephone: +49 (0)6151 9267 406
Teletacsimile: +43 (0)6151 0287 326
E ic mail: Steven P com

ic mail:
johann habakuk sraelk@ipk fraunhofer de

© 150 2011 - All righes resseved
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Resolving concerns of the STEP community

SIEMENS

Concerns in the ISO community with regard to STEP and JT working

together had to be resolved

JT / STEP best practices proposal has been created

Siemens PLM software worked closely with ITI and ProSTEP iViP on the

proposed solution content

The proposal has been delivered at JT Open Program meetings and the

JT Implementer Forum Workshop

Enabling Global Distribution and Reuse

Design (STEP) Visualization (JT)

BREP BREP ;

PMI PMI Tolera
Attributes Attributes

Parametrics Lightweight graphics
Constraints

_‘Hybrid Option 2: Alternate Part Representations

" | STEP Product Management b

STEP Assembly , Top-level file

| AP 203, 214 or 242

 Part |

=P External document reference

---->» External element reference(s)

—
STEP Part

Application Contexts Alternate Product Definitions

Associated Documents

LqNatiwe Partl*

“Master”

{ Verification Report |- “High Quality”

“Authorized _'ﬁ STEP Part I‘ """

{ Validation Report |'-

Derivative” _ﬁ Target Part '(

{ Validation Report |-

|
[N
-
i
o
-

“Visualization”

{ Validation Report I"

|
-
b
=)
m
n
®
-+
_—

- { Validation Report |-

A
=
(]
=
g
S
R
5
a
=
=]
3
A
1]
T
=]
-
T

“Equivalent”

“Complete”
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SIEMENS
Siemens PLM is committed to support ISO JT

-
L g

Siemens PLM software will support ISO JT with all JT-enabled pro‘\ducts

= Support for the V9.5 JT format is now available in released products
* Planning is underway to provide full product support for V9.5 JT

ST

Siemens PLM Software Integrated Product Definition

Industry Sector



STEP AP 242 XML and JT

Siemens will support AP 242 XML +JT

Examination of AP 242 Business Object
Model and PLM XML is being completed to
create a quality mapping capability

The intention is to provide a document that

assists users of PLM XML to transition to
AP 242 XML+JT

External element references are a key
technology to ensure the success of AP
242 XML + JT

Siemens is working with the team to define
external element references to ensure
success

SIEMENS

ML Schema Explorer

4 Schema Set

a { ) urm:bo_model/model
4 7 AP242 BO_Model v1.0_2011-08-31.xsd
“2 Activity

% ActivityAssignment

“Z ActivityMethod

“Z ActivityMethodRelationship
“Z ActivityMethodWorkRequestAssociation
“% ActivityRelationship

“Z Address

% Aliasldentification

%% AlternatePartRelationship

“ AlternativeSolution

“Z AlternativeSolutionRelationship
“% ApplicationContext

‘2 Approval

“tZ ApprovalAssignment

“Z ApprovalRelationship

“< AssemblyComponentRelationship

External Element Reference

" External References
= a monolithic STEP assembly is
referencing STEP,3DXML or JT
geometrical files
* For ning in AS1.stp the
nnotation on the right L brackets we

a t .
need the fo!lo‘.-,mg information * == -
- et

Industry Sector



SIEMENS

Enabling validation support for JT use cases

Validating JT Geometry and PMI with JT Inspector

(ML B oWl
= -
e ——— = Part of Teamcenter Llfec cle Viewer
L J
— - =-[a] a7 Content
by [i &[] Geometry i o
émv.m El @ %T Brep = @ EntityCounts : 1367
o [L] Fickeity . ik B — s g
mE - Bodies : 1 E"[I' Generic Entities : 385 :~| . PMI \!'a|ldlt‘y‘
- i @] Regions : 2 [] Datum Feature Symbol : 13 ] Dat
3 - [T] shells : 2 (] nete : 3 H £
s %*“v'mwwm . [T] Faces : 4569 [@] surface Firish : 21 : ={d] . Palyline Data
ety oD OEy =] T Brep @ Feature Control Frame : 32 ; . Passed : 1
el g i Dimension : 316 i ) . Faile d: 0
e 910 [] other : 982 :
"‘“"“;::' pr i : Faces: 0 [E] Meta Properties : 13 i E] E Polygon Data
et - [a] Tessellation =-[[L] %7 Brep Physical Properties P . Passed
e = [E]Lops: 3 [i] Solid Surface Area : 1286020,618029 sqr P Failed : 0
ety g wp:o Open Surface Area : 0.000000 sq mm P i
: Fd it 0 s s e - @[] Persisted 1Ds
Configuration File "JT INSpector” e merisecr. L] 14 i
JTInspector { ] volume : 4032774223729 cumm [+ . i| Fonts : 0
reportOn = “ENTIRE_FILE": [T ity :
reportSummary = false: L=l Der'\SIty 0.000001,g J7cl iy E] E Functional
L] Weight : 39521,187393 g mm | sq sec . .D. ti
‘)“'C . i E] Geometry ssociations ¢
ontent
preciseGeometry = true; = E E_VEIU =- F|d6||ty
tessellation = true; |i| Passed : 1
pmi = true; [7] Failed : 0
properties = true; A E];vell . . Mass
: &[] Level2 {1 volume
Geometry { ) .
checkValidParasolid = true; Passed : 0 7 [7] Densit
checkFaceFace = false; [T Failed : 1
}
Fidelity {

checkSurfaceirea = false;

) JTinspector H1-Assembly.jt —output h1.xml —config /mydir’myconfig.cfg

mamiry XThape’ " roganast’ e’
Terieiton (e nedl s lu B AN sl s TON [
o T £
gt b et ¥

prita=

PMI: Product and manufacturing information
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AutomationML and JT / AP 242 XML SIEMENS
Possible synergies 1/2

State of the art: Embedding Collada as external XML document:
“refURI”: Geometry and kinematics of the object in the Collada-Document

CAEX File : COLLADA file
Station
: External
—»  Robot COLLADA
S
Attribute _refCOLLADAlnterface™
»  Gripper External
COLLADA
Interface _b°
-
Attribute vrefCOLLADAImerface*l e

Published Collada _Collada
Interfaces [ """ °°-° interface

Industry Sector



AutomationML and JT / AP 242 XML SIEMENS
Possible synergies 2/2

Possible similar implementation of JT / AP 242 XML.:
“refURI“; XML-based AP 242 document
From AP 242-dokument to the JT document
JT documents are kept “light weight* and without kinematics information

CAEX-Document AP242/JT-Documents

|
external AP 242
document with

subordinated JT-

document

d(AP242-Interface)

V'

refUri=

,c:\temp\AP242_Dok_a.xml* external AP 242

@— document with

b(AP242-Interface) subordinated JT-
refUri= document 7-
»C:\temp\AP242Dok_b.xml*
Published AP242- AP242-Interfacen “a”
interfaces “a” and “b”  [¥"TTTTTTTTTTTETOT and “b”

Industry Sector



AutomationML and JT / STEP AP 242 XML— SIEMENS
Summary and potential for cooperation

JT/STEP AP 242 XML

= Have a production industry focus (automotive, aerospace)

= Are going to become ISO standards

= Can be integrated via XML

= Can be validated

= Have several community members that are also active in AutomationML

Next steps:
= Meeting of representatives of both communities until summer 2012

= Discuss and decide about potential cooperation

Stay tuned for further updates!

Industry Sector



