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Outline:
e Definition of task
e Components of data exchange
* Functional requirements
e Co-simulation requirement
e AutomationML® implementation
e Demonstration
e Conclusion
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AutomationML combines the topology, geometry, kinematic, logic
information as well as possibly other XML based information.

Automation Markup Language
Engineering data
COLLADA
CAEX IEC 62424 ceomet
Top level format K;an::tgs
ObjectA
Plant topology
information Object
pe PLCopen XML [ |
-Plants —_
Cells Kot P, Behaviour =3
-Components 5 Sequencing é
Attributes »|  ObjectA.
*Interfaces
-Relations | Further XML Standard format
il "| Further aspects of
engineering information
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Plant simulation process and implementation of AutomationML®

[ Layout sketch ] [ CAD Tools }

I <optional>
Manual, Dxf(2D/3D) *= =~ =~ === —~- - CAD Files(Collada, Jt, etc.)

[ Layout design tools }

AML (Intermediate step)

v v y

PLC programming Behavior modeling Other tools like electrical
tools tools design or robot programming

| |

AML (preliminary simulation step)

h 4

v v v

: : - - Runtime
[ Physics engine } [ Co-simulation ] [Testgenerator ] [ et }

Post-run
Visualization
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View of an example conveyor object in AutomationML®-Editor

/ SystemUnitClassLib} v X  Attributes v
ot s (X
v Example Component A Direction
A) o Extern COLLADA Interface {Class: COLLADAInterface} A Width
o) Connection point A {Class: PortConnector} a ) Length

o< Connection point B {Class: PortConnector}
A @ Carrier-System {Class: Role: Rollerbed}
v [E] Frame {Class: Role: ResourceStructure}
A @ Supporting legs {Class: Role: ResourceStructure}
SupportedRoleClass: RollConveyor
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Main functional requirements in the tool chain:
1) Describing and exporting the own data model as AML-file

2) Importing an AML-file from different type of sources.

Three types of importing tasks:

1) Importing the own created files (i.e. from taraVRBuilder to
taraVRControl),

2) Importing a file which is created by own tool but changed from
another tool afterwards (i.e. exporting from taraVRBuilder,
further editing by an external tool and importing to
taraVRControl),

3) Importing a file from a completely foreign origin.
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Co-simulation requirements

What is new?

An external interface element for Functional Mockup Unit

(FMU).

What is FMU?

e The Functional Mock-up Interface (FMI) is an interface
standard for co-simulation.

e Functional Mock-up Unit (FMU) is a component
implementing the FMI.

e Separation of Description of interface data (XML file)

e Functionality (C code or binary)

e AFMU is a zipped file (*.fmu) which contains the XML
description and the functionality in source or binary form

e Additional data or functionality is possible
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" InterfaceClassLib

XX

v) b AutomationMLInterfaceClassLib

v ) o AutomationMLBaselnterface {Class:}

~) o Order {Class: AutomationMLBaselnterface}
o PortConnector {Class: AutomationMLBaselnterface}
o0 InterlockingConnector {Class: AutomationMLBaselnterface}
o> PPRConnector {Class: AutomationMLBaselnterface}

v ) o= ExternalDataConnector {Class: AutomationMLBaselnterface}
~) o COLLADAInterface {Class: ExternalDataConnector}
v ) o PLCopenXMLInterface {Class: ExternalDataConnector}

o= Logicinterface {Class: PLCopenXMLInterface}
~) o Variablelnterface {Class: PLCopenXMLInterface}

v ) o FMUInterface {Class: ExternalDataConnector}
o Variablelnterface {Class: FMUInterface}
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Software components of the AutomationML® importing and
exporting functionalities

COLLADA Parser HEMLASE
| Parser
+ <<uses>> ‘
CAEX COLLADA-VRML VRML-COLLADA CAEX
Import Export
Importer Converter | Converter Exporter
» r 3

Intern structure
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Collada to X3D / X3D to COLLADA

Lines PointSet, IndexedLineSet
LineStrips IndexedLineSet
Triangles IndexedTriangleSet, IndexedFaceSet
Tristrips, Trifans IndexedFaceSet
Polygons, Polylists IndexedFaceSet
x _jcouanA
PointSet Lines
IndexedLineSet LineStrips
TriangleSet, IndexedTriangleSet Triangles

TriangleFanSet, IndexedTriangleFanSet  Trifans

TriangleStripSet Tristrips
IndexedFaceSet Polygons
Cylinder, Cone, Sphere, Box Triangles (Triangulation)
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Imported pneumatic station demonstrator from AVANTI-Project in
taraVRcontrol

Te 4 A p atikstati AMLA\F16200000]

hodXx|® B> PEHmE S A
Datei Bearbeiten Ansicht Extras Hilfe

ll = — Scene 5 3D A
| | -2 [Background] default
L. [Transform]
2R3 [Transform] tvcObiject32 |
L. [Transform] tvcObject500
(&l [Transform] tvcObject662
- L. [Transform] tvcObject826
[#-l.. [Transform] tvcObject979
(1. [Transform] tvcObject1419
(# L. [Transform] tvcObject1573
=L [Transform] tvcObject1727
[#<> [Shape] tvcObject1733
[ <> [Shape] tvcObject1745
& [Shape] tvcObject1757
[#-<> [Shape] tvcObject1769
[-<> [Shape] tvcObject1781
i< [Shape] tveObject1793

ht |5 U K | =3 Verkniipfungen | » Laufzeitkomponente

£ <> [Shape] tvcObject1805
B <> [Shape] tvcObject1817
L-!-] <> [Shape] tvcObject1829
[ [Shape] tvcObject1841
| #-<> [Shape] tvcObject1853
& Grose des Mittelpunkt
| e e |
— o x 0
U Position e
T Y 0 ancTa
X 0 —
nncTa
i — 0
=
2 e— 1O Grofe
‘ummnan
Rotation T. s L ool
nnela umn-
Y 1
Name tvcObject32 - ETE—— u—
Type Transform - Besrichtin 7 ancTa
Type
Der Transform-Knoten ist ein Gruppenknoten,

der ein Koordinatensystem fir seine Kind-Kn...
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Extern reference for SystemUnitClassLibrary file

<ExvernalReference Path="\Libs\UnitClassLibraries\tarakosSystemUnitClassLib, aml"(Alias="tarakosSystemnitClasslib" /> €
<ExternalReference Path="\Libs\InterfaceLibraries\AutomationMLInterfaceClassLib. anl" Alias="AutomationMLInterfaceClasslid" />
<ExternalReference Path="\Libs\RoleClass Libraries\AutomationMLBaseRoleClassLib. aml” Alias="AutomationdMLBaseRoleClassLib" />
<Instanceliierarchy Names"Test">
<InternalElement Names"Test Id" IDe"521fc77c-6a20-4196-adca-0d8c633agdch">
<InternalElement Name="Gerade multistay” ID="0aab8254-0e31-4969~beed-e30e509250d0"
<Attribute Name="Breite">
<Value>10000</Value>
</Attribute>
<Attribute Name="Lasnge">
<Value>5000</Value>
</ ttribute>
<httribute Namews"Frame")
<Attribute Names"x">»
<Value>1</Value>
</Rttribute>
<Attribute Name="y">
<Value>2</Value>
</Attribute>
<Attribute Names"3">»
<Value>3</Value>
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Work in progress:
e Convertion of BREP
e Convertion of NURBS
 Development of a role class library
e Bidirectional data exchange:
e GUID
e Object status ,ChangeMode”
e Physical scene
e Co-simulation
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Live Demonstration
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Thank you for listening.
Any Questions?
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