


Starting points

= A significant cost factor
of industrial production
systems is the
engineering process.

= A survey revealed:

= That 82% of the interviewed
experts say that redundancy

<SAutomatiomML/>

The Glue for Seamless
Automation Engineering

Projectmanagement (3%)

B Pre-commissioning (2%)
Assembly (11%)

M Bought-in parts (28%)
Geometry simulation (1%)

B Robot programming offline/online
(5%)
Engineering [incl. Commissioning]

(50%)
Source: AIDA 2005

Do redundancies existin the engineering process?

On plannlng Steps eXItS. ‘ M Depending on application (41%)
= That the pdf/paper interface No (15%)

IS the most widespread
Interface with 31%.

= That only 12% of the
Interviewed experts use
standardized interfaces.
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Which interfaces are currently used ?

Paper/PDF (31%)

m Proprietary interfaces (26%)

Generic exchange formats
(12%)

M Consistent project database
(20%)

Other (11%)



Diagramm1
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Tabelle1

				Spalte1

		Project management (3%)		3%

		Pre-commissioning (2%)		2%

		Assembly (11%)		11%

		Bought-in parts (28%)		28%

		Geometry simulation (1%)		1%

		Robot programming offline/online (5%)		5%

		Engineering [incl. Commissioning] (50%)		50%

				Ziehen Sie zum Ändern der Größe des Diagrammdatenbereichs die untere rechte Ecke des Bereichs.
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		Depending on application (41%)

		No (18%)
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Tabelle1

				Do redundancies exist in the engineering process?

		Yes (41%)		41%

		Depending on application (41%)		41%

		No (18%)		18%

				Ziehen Sie zum Ändern der Größe des Diagrammdatenbereichs die untere rechte Ecke des Bereichs.
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		Paper/PDF (31%)

		Proprietary interfaces (26%)

		Generic exchange formats (12%)

		Consistent project database (20%)

		Other (11%)



Welche Schnittstellen werden derzeit genutzt?

Which interfaces are currently used ?

0.31

0.26

0.12

0.2

0.11



Tabelle1

				Welche Schnittstellen werden derzeit genutzt?

		Paper/PDF (31%)		31%

		Proprietary interfaces (26%)		26%

		Generic exchange formats (12%)		12%

		Consistent project database (20%)		20%

		Other (11%)		11%

				Ziehen Sie zum Ändern der Größe des Diagrammdatenbereichs die untere rechte Ecke des Bereichs.






Data exchange problem

Prerequisite: Definition of data elements,
that needs to be exported, their
representation (syntax), and their meaning
(semantics)

Sending
tool
) e Data in
P rOJ eCt|__transformation exchange
data fromat

Write data

08.03.2018

<SAutomatiomML/>

The Glue for Seamless
Automation Engineering

Prerequisite: Knowledge  about the
contained data elements, their
representation (syntax), and their meaning
(semantics) as well as the knowledge about
their relationship to the own data elements

Exported
data

Receiving
tool
[ AN
Data in AN Data
exchange transformation P rOJ ect
format data
Read data ;:ﬁm D ata
model
e } .
‘‘‘‘‘‘ —
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SAUtomationML/>

ObJeCtlveS Of AUtOmathnML The Glue for Seamless

Automation Engineering

Engineering
Discipline 1

¢--4 Project management
\

Engineering
Discipline 2

v

Engineering
Discipline x

Use of unified
libraries

-
-
-

\
\
\
A
\

|

\
‘\ Installation &
“\Ramp UP

\

S
\
‘J/

Use & Maintenance

@
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SAUtomationML/>

ObJeCtlveS Of AUtOmathnML The Glue for Seamless

Automation Engineering

= Ensure acommon understanding of exchanged
data
=>» Explicit common semantics for all data to be exchanged

e

L Identification of common concepts }
«c N B «c B
Domain specific Domain specific Sl Domain specific
language discipline A language discipline B language discipline X
A\ o 4 A\ 4
) - - N ) - N
Discipline A Discipline B e Discipline X
A\ o 4 A\ 4
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Objectives of AutomationML - HEHERNITE

Automation Engineering

Whe e

<K’etg,;pationML/>

S
I, UC’Ure 5
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Objectives of AutomationML - HEHERNITE

Automation Engineering

= AutomationML allows a
consistent data exchange
among and across different tool
chains.

= AutomationML I1s an XML based
human readable data format.

= |tis an international standard
and free of charge.

Topology Mechanic

= |t allows the integration of the[ information ][ e o
world of tools into the digital -

4 ) é F t )
faCtOI‘y Of the future. Furthe_r ._—[ Mechatronic unit deigfitll)(i)r?g
_ _ lalognatio] o " information
= Covers the information sets: o ° = L3 .

. . . Network Control
Ranging from simple objects to information information
complex ones storable in libraries J - -

08.03.2018 CADENAS Industry Forum 7



<SAutomatiomML/>

ObJeCtlveS Of AUtomatlonML The Glue for Seamless

Automation Engineering

= Which data contents are covered by AutomationML?

Plant structure Plant components
* Component hierarchy * Mechatronical structures
* Topology « Component attributes / parameters
* Components relations « Economical data

Geometry and kinematics Network

* Electrical construction
« Communication systems

» Mechanical construction
* Motion planning
« Electrical construction

description

Behaviour Semantics
» Component behaviour * Clear meaning of the objects
- Control design about classification systems

* Robotic process

08.03.2018 CADENAS Industry Forum 8



<SAutomatiomML/>

ObJeCtlveS Of AUtomatlonML The Glue for Seamless

Automation Engineering

= Which component related data contents are covered?

Component
. » Mechatronical structures
. « Component attributes / parameters
. » Economical data

Geometry and kinematics Network

Component
descript‘if)n )

« Electrical conections
« Communication connections

* Mechanical construction
* Motion planning
« Electrical construction

Behaviour Semantics
» Component behaviour * Clear meaning of the objects
- Control design about classification systems

08.03.2018 CADENAS Industry Forum 9



<SAutomatiomML/>

ObJeCtlveS Of AUtOmathnML The Glue for Seamless

Automation Engineering

= Where can AutomationML be used?

Functional

Engineering Commissioning

08.03.2018 CADENAS Industry Forum 10



<SAutomatiomML/>

The AUtomathnML - arChIteCture The Glue for Seamless

= AutomationML combines
the data formats

Automation Engineering

Topology
information

Y

CAEX (IEC 62424) to describe <
system hierarchies as well as .

Network
information

attributes for system elements

. h
and devices e .
COLLADA (Standard of ™ |
KHRONOS Group) to describe _
geometry und kinematic Mechame
Information niormation
PLCopen XML (Standard of
PLCopen for modelling of IEC
61131 projects) for behavior (TEincton
Information modelling describing

. information

i Control

information
_\_

08.03.2018
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SAutomatiomML/>

The AUtomatlonML - arChIteCture The Glue for Seamless

Automation Engineering

<AutomationML/>

IEC 62714 Geometrie| i
und i

Toplevel-Format | Kinemaik (g -

CAEX IEC 62424 COLLADA =

ol Exampie_Fioduction spasm
" [[E] Coneryord { Clam Conveyor Aok

Anlagen-

struktur-

information

& oy O PLCoperOOLinGerface | Clamas LS cpeniis
Komponenten 7 gy D COUADAlrnerbic | et COLLAT G LOgIk
e SRy Format
Komponenten- o0 Fervant o PLCopen
hierarchien - T , XML
= [IE] ircuctive senzor_Comyor | Claseinductive sencos Role|
i oy interdaces

MeChatrOnik s Mz.ou:.u,.r---uu::u-m.gn.-.,-.u.-.n-r..v

Netzwerke

Gerate o

Attribute Komponenten- =
/Gerétebeschreibung mit
eCl@ss Attributen

Weitere Aspekte
in weiteren XML
, Formaten

AutomationML Ubertragen mittels OPC UA Technologie % UA

08.03.2018 CADENAS Industry Forum 12




The AutomationML — architecture

E Examplesystem
|T_E| InjectioniouldingMachine {Class: Role: Cell}
(v E ClampinglUnit {Class: Role: FunctionGroup}

El Extractor {Class: Extracter Role: SubFunctionGroup}
Y |'|£| HydraulicZylinder {Class: HydraulicZylinder Role: Hydra

IEl HydraulicValveModule_Extractor {Class: HydraulicValveModule_|
@ Cougler {Class: Role: MechanicalPart)

E Guidance {Class: Role: MechanicalPart}

@ ExtractorPlate {Class: Role: MechanicalPart}

E SupportedRoleClass: Mechanical Assembly
o= Interfaces

@ ToolFlateStatic {Class: Role: SubFunctionGroup}
) |E| ToolPlateDynamic {Class: Role: SubFunctionGroup}
@ Controlier {Class: Controller Role: ControlDevice}

] @ WachineBase {Class: Role: FunctionGroup}

@ InjectionUnit {Class: Role: FunctionGroup}

[IE] HydraulicComponents {Class: Role: MechatronicAssembly}

S ﬁ_E'I CorePuller {Class: Role: HydraulicDevice}

E Injector {Class: Role: HydraulicDevice}

A @ Storrage [ Class: Role: HydraulicDevice}

, |E| H.y.draull'cSystem {Class: Role: MechatronicAssembly}
A El HydraulicStorage { Class: HydraulicStorage Role: HydraulicDevice}

@ HydraulicPump { Class: HydraulicPump Role: HydraulicCevice)

) |'|£| HydraulicDrive {Class: HydraulicDrive Role: HydraulicDevice}

El HydraulicPipingNetworks {Class: Role: MechanicalAssembly}

El MainHydraulicSupplyMetwork {Class: Role: HydraulicPipingSystem}

E HydraulicPipePump2HydraulicModules { Class: HydraulicPipe Role: HydraulicConnection}

|E| HydraulicPipeHydraulicModuleZStorrage { Class: HydraulicPipe Rele: HydraulicCennection}
. |'|£| HydraulicPipeStorrage2Pump {Class: HydraulicPipe Role: HydraulicCennection}

v El ExtracterHydraulicSupplyMetwork {Class: Role: HydraulicPipingSystem}

@ HydraulicPipeHydraulicValveModule_Extractor2HydraulicZylinder {Class: Hydraul

@ IOWiringMetworks { Class: Role: MechanicalAssembly)

v E ExtractorControlWiring {Class: Role: Contro/WiringSystem}

- @ ControlWireExtract {Class: ControlWire Role: ControlWire}
|'|£| CentrolWireRetract { Class: Contro/Wire Role: ControlWire}

AutemationML/>

The Glue for Seamless
Automation Engineering

—— OUTSignalGroupExtraxtNotRetract

2 HydraulicCennection}
@ HydraulicPipeHydraulicZylinder2HydraulicValveModule_Extractor {Class: HydraulicPipe Role: Hydra

o Interfaces

08.03.2018

CADENAS Industry Forum
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. : <SAutomatiomML/>
TOpOlogy descrlptlon Wlth CAEX The Glue for Seamless
Automation Engineering
= D6f|n|t|0n Of mear”ng Of Insta.nc.EHierarchy SystgmUnitLibmw Q
ObJeCtS by r0|e Classes De%ptmnnfpmm date Definition of reusable components
—
= Definition of reusable —@" -----------
objects for the engineering E. E e !
= Components — - ==
= Interfaces |
= Roles o B
= Representation of project : -
data as project tree e e ——
] _ Rol E.CI|EIE.5 Library _
= Integration of object Definition of cblect semantics

descriptions as attributes

= Relations between objects
and references to external
documents

08.03.2018 CADENAS Industry Forum 14



Geometry and kinematics
description with COLLADA

<SAutomatiomML/>

The Glue for Seamless
Automation Engineering

= OpenXML — based 3D graphics format including geometry AND
kinematics (sinceV1.5) as only file format that enables that

= Also used by Google Earth/Sketch Up, Game Engines
= COLLADA is standardized as ISO/PAS 17506 by KHRONOS

= Originally developed for gaming industry.
= Main driver: Sony

AutomationML AutomationML
InternalElement COLLADAdata

Geometry g

Kinematics

v

) [H] Exemplesystem

<) [[E] InjectionMouldingMachine (Class: Role: Cell)
~) [IE] ClamgingUnit {Class: Role: FunctionGroup)

~ @ Controller {Class: Contreller Role: ControlDevice}

~) [IE] MachineBase {Class: Role: FunctionGraup}
) [[E] InjectionUnit {Class: Role: FunctionGroup}

~) [TE] FydraulicSystem {Class: Role: MechatranicAssembly}
) [[E] HydravlicPipingNetworks {Class: Role: Mechanicalassembly)

~) [TE] MainkydraulicSupplyNetwork { Class: Role: HydraulicPipingSystem)

+) [IE] ExtractorkydraulicSupplyNetwork {Class: Role: HydraulicPipingSystem]

) [IE] HydraulicPipeHydraulicValveModule_Extractor2HydraulicZylinder { Class: HydraulicPipe Role HydraulicConnection}

) [IE] HydraulicPipeHydraulicZylinder2HydraulicValveModule_Extractor {Class: HydraulicPipe Role: HydraulicConnectian}

) o< Interfaces

-~ @ 10WiringNetworks {Class: Role: MechanicalAssemb)

o COLLADAInterface {Class: COLLADMyn‘ace]

/

zzzzz

oo cotagl 05 1COLLADAS a1 41> -
8

|_scene_0" name="_55031_002_Anschiuss-hyd-Auswerfer™>
{0 ruer="_59091_002_Anschluss-hyd-Ausworber™ sid="_59091_002_Anschluss byd-Auswerlse™ type="NODE™>

08.03.2018 CADENAS Industry Forum



SAutomatiomML/>

Appl |Cat|0n exam pleS The Glue for Seamless

= Exchange of plant structures
= CAD structures of transport

systems

= Example tool chain:
AutoCAD (Autodesk) -

taraVRbuilder (tarakos) -
PlantSimulation (Siemens)

= Precondition: transport system role

library

Geometry and kinematics

* Mechanical construction
« Motion planning
« Electrical construction

« Component behaviour
« Control design
« Robotic process

Automation Engineering

Plant components

« Mechatronical structures
« Component attributes / parameters
« Economical data

Network

. .Plal’lt « Electrical construction
R . T « Communication systems
description

Behaviour

i

08.03.2018
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Application examples

= Exchange of network structures

= Device and wiring structure within

automation systems

= Example tool chain:
EPlan Electric (Eplan)—> TIA Portal
(Siemens)/ logi.CAD (logi.cals)

= Precondition: Automation system
hardware configuration role class
system

SAutemationML/>

The Glue for Seamless
Automation Engineering

Plant structure Plant components

« Mechatronical structures
« Component attributes / parameters
« Economical data

« Component hierarchy
* Topology
« Components relations

Geometry and kinematics

. . - Plant
* Mechanical construction A i
- Motion planning desch'btlon

« Electrical construction

Behaviour

« Component behaviour
« Control design
« Robotic process

CADENAS Industry Forum 17
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<SAutomatiomML/>

Appllcatlon example The Glue for Seamless

Automation Engineering

Plant structure Plant components

« Component hierarchy + Mechatronical structures

. .
. * Topology « Component attributes / parameters
X C al l g ‘ 5 O I I I ‘ E I I I a I C S « Components relations  Economical data

= Structure, geometry und |
kinematics data for virtual
o . . escription
commissioning —
= Example tool chain: Process Behaviour Semanics

simulate (Siemens), Delmia Commaasgn it
(Dassault), NX MCD (Siemens) =
RF::Suite (EKS Intec)

= Preconditions: virtual
commissioning related role class
systems, COLLADA

Network

* Electrical construction
+ Communication systems

Assistent Material und
Projektverwaltung

3D-Visualisierung
Kinematik
Materialverwaltung

ise: S RF::Suite
| Sermtene "“'71 a"“: i pr— R] = sernirseie iﬁ] .
Wietion \_RF::RobSim RF:'SGView |

¥ ¥

Peripheriesimulation 3D-Visualisierung von Anlagen
Debugger fur Roboterprogramme

Virtuelle
Inbetriebnahme

) [[f) EampleksanceHisrrchy
<[] SOARA Rt [l ol
¥ ﬁ PublishedDaselreme {Class: Role: PATI| T

v oy Inierteces
oy Flelinidmplict {Class: PATH (1}
2 [TE) PublshedFangeframe [(lasc Role:PATH )
)09 Hiss
oy Flelinidmplict {Class: PATH (1}
v oy Interfaces
o{p Flelinkiplict [Cass:BATH 01

08.03.2018 CADENAS Industry Forum 18



SAutomatiomML/>

Appllcatlon example The Glue for Seamless

Automation Engineering

Plant structure Plant components

« Component hierarchy + Mechatronical structures

* Setup of control projects
= Model based engineering of

Network

positive behavior within control - Plant
+ Mechanical construction e i + Communication systems
« Motion planning descr_fbtion

application
= Example tool chain: logi.CAD
(logi.cals)
= Proconditions: control
related role class systems,

PLCopen XML - %

D ——

Semantics

« Clear meaning of the objects
about classification systems

08.03.2018 CADENAS Industry Forum 19
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: : JAUtomationML/>
Appllcatlon example The Glue for Seamless

Automation Engineering

Plant structure
Support of automation and process engineering
with intelligent parts from component libraries

CENIT FASTSUITE Edition 2

Scalable solution with respect to level of " Plant
information from component manufacturer description
Already available is download of Collada files from

CADENAS with geometry and kinematics import S e
Will be extended after release of BPR - AML Component boutcasstimon yss.
covering mechanical and electrical adapter, 1/0 signals

and behavior

Components can directly be used to setup a mechatro-
nical simulation model for OLP and PLC validation

purpose in Fastsuite E2

CADENAS https://b2b.partcommunity.com CENIT Fastsuite Edition 2

f -

<AutomationML/>




Important support structure JAufemationML/>

The Glue for Seamless
Automation Engineering

= An very important building — |
block for the extensive use '
of AutomationML are
component libraries

= Example OPAC Project

Domain-based System Modul-based System

P p 5 “”
£ - - |
Al 'AD\ !
0] b ‘

= How can a plant component
be modelled by
AutomationML?

08.03.2018 CADENAS Industry Forum



Important support structure paenationiL/>

Automation Engineering

= Development of component
modelling approach

= Defines Role Class Lib for
AutomationML Component
= Basic Role Class AutomationComponent
— Defines basic attributes

— ldentification of elements as
,ZAutomationML automation component®

= Further Role Classes (examples) N
. . - au!omalim-tumponenl{(I-ss.ﬂul ILBaseRole }

— AutomationComponentDocumentation — oy < A Al
integration of external documentations in R i o
different file formats, e.g. PDF g e i)

— AutomationModelElement — integration - Se—

.- . . . S E | ]
of addition models like simulation, 3D or 2 é’ o
kinematic models . A "

— AutomationComponentConnector — L -”‘E' o o Atmaert Bt |

. . . [{[] AutemationCorMgentCennectar | Class AutomationhLBaseRale |
definition of different connector, e.g. :g:‘:;ﬂ::::‘m:x'n‘:::::;Z‘;f::'::!“:::°"
electric, pneumatic ... are possible i ris—

[c] WserD: [ Class H
[ UserD [ Class ExtarnalData }

08.03.2018 CADENAS Industry Forum 22



<SAutomatiomML/>

Im pOrtant SU pport StrUCtU re The Glue for Seamless

Automation Engineering

= Development of component

08.03.2018

modelling approach g
= SUC as Template for 100% D 8 Compornyeniiicut 5

[m ComponentTemplate { Class }

CO m po n e nt - E Skills { Class Role AutomationComponentSkill }
. <) [if] Sequenceing{ Class Role AutomationCompon tSc%]
Components are defined by the <) ] nterocking Class Rl AutomationComponentit T3 )

) [iE] Electric ISymb ol{ Class Role Electric ISymb ol }

Supported / RequieredRole ] Pty s Role PreuaticSy C%
) [[E] HydraulicSymbol { Class RoIeHyd ulicSymbol }

Class AutomationComponent - [ Deveicure(Cs ROeiccs)  me ]

Internal Elements with defined e p—— ft — §I ponescsmarsion
Role Classes for all information s e “';'i”j; e LU
classes, including the necessary - mcosios cus Rotessions Q ModeEenen]

. v @JTD ata { Class Role JTData }
Interfaces ) ] KinematicMeodel{ s Role Kinemat

od
) [1£] MechanicConnector { Class Role Me icCon
) [if] FluidicConnector { Class Role FluidjifC/n
o ELogic or{ Class Role Log % }
v EEI ectricConnector { Class RoleEanectDr}
0| Automatio MLCompanntRC? ationCompon

el )

CADENAS Industry Forum 23



Important support structure  JAUEETERIVIVE

The Glue for S |
example A
= Forerunner within the implemen-
tation of the component concept is

Festo

= At the moment Festo is able to provide
Collada 1.4.0 representations for L
nearly all catalogue products (Collada S
1.5.0 will be availabe soon)

= Provides ColladaWebViewer and
AutomationMLEditor Plugin

= [ntention: Provide a stable tool kit for
evaluation of geometry and kinematic
behavior of components BEFORE
purchasing

= Enables a first step towards
Integrated component libraries and
their use

TYLIE

08.03.2018 CADENAS Industry Forum 24



Important support structure \UtemationML/>

The Glue for Seamless

eX am p I Automation Engineering

First CADENAS based solutions

available

[E] PaRTdataManager 11.0
D port Ansicht Tl

@S AnCAD bertragen ~ @gﬁvsa-vzan vlirm @ B O & @/ *\ ‘ﬂ,;'m . I R

by CADENAS - NICHT ZUR GEWERBLICHEN NUTZUNG ERLAUBT - D:\Kataloge\data_
Hil

23d-libs\festo\ parts\e\epcolepo

4 ]l IETEEREE =

smtab.prj

ras  Fensts

onfigurator

¥ B2 080 [suchbegifflel far Velliedsuche [O@® © suchenin p Verzeichnis fiseren (- Norm ) | =] nach | = Teilefamilien und Einzeteilen |- |
Assistent ‘ & Teileauswahl ¥ Bauteilvergleich H M Cloud Navigator H Q  Sucherg e

[ Eigenschatten der Regel * Ro-s0-3p-a-sT--(0) (IR
— e Bedingungen

Name: ‘TOJ(S ‘ ] Nur benutzen wenn gilt:
|Autom. Aufbau erfauben [+ [
Exklusiv [ Mur benutzen, wenn
Alle folgenden Bauteile eingesetzt:
mindestens eines der Bauteile eingesetzt:
Anfugeteil Anfugepunkt:

Fahrung DIM_AM
cmmo_st_ssmcfg DIM_D1_1
din_912 DIM_D1_2
din_934 DIM_KF_1
emms_st_ls DIM_KF_2
emms st ss DIM_KK
epco_dummy DIM L4

DIM_MM
epoz * DIM_sw1
nebm_e_q EAGF
e 1.5 woxm— o

NUT

[ Felgende Regeln nicht benutzen,
wenn diese verwendet:

Translation: | EPCODUMMY@HUBST | [ Frei

Min: | D | Max | EPCODUMMY@HUB |
Min: | | Max | |
[ Richtung umkehren
9 | [E] simulstion Attribute %
o sorucn J Ubernehmen pree W et
e . Speed 50 mm/sec
Schaltein-/ausgang Postion Free N
;‘:‘m] 2 K Max, Acceleration 10000 mm/sect2
e Max. Deceleration 10000 mm/sech2
— Target distance EPCODUMMY@HU... mm

+  Neuberechnung 3D Geometrie an/aus

08.03.2018
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State of applicability of  VAUGLETsRIYE

The Glue for Seamless

A u to m atl O n M L Automation Engineering

= Frequently addressed issue: Is AutomationML mature
enough to be applicable ?
= Simple answer: YES!
= More complex answer: There is a possible migration path from
existing stable engineering chains towards AutomationML based
ones!

= Problems to be tackled: Convince the user to NOT change their
known habit but improving their work.

Disziplin C: Datensenke
Disziplin A: Datenquelle

m s
- '!:j ¢
TT - * *xml = @J
| p ld—*i c o *xml o : L
. 4 ! . gl
;I—"‘ _1 w | *.aml * am| o .?w\:
S TmsrU‘r‘rrTer Tral__'__.._-—I
.
* aml _@'_ . * aml
',i 5 had 5 g | . \b
‘Q el 1 * covs g * aml *aml o \ - | §
o | = aml  — e Faml *eSv | e R
Disziplin B: Datenquelle = = Disziplin D: Datensenke
......................................................................................................................................................................................................................................................................................................................................................
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<SAutomatiomML/>

Cooperations it for Seamloss

Automation Engineering

= The AutomationML e.V. cooperates
with different organizations for the

purpose of harmonization of standards A
and the collaborative development of —
Best Practice | U
= Liaisons exist with e (PLr JloJ(8] T:,E\
= PLCopen ) \;O:,P\
= KHRONOS (COLLADA) [VLD\;MLA\
= eCl@ss CjlAaJ|P
- ProSTEP iViP ¥ [F](0](1])
= OPC Foundation DIEIE <
= |EC P|(L)(c](O](P][E](N]..mlPLCopen
= FDT wones [K|[H|[R|[O][N][O][8
= VDMA ()
* CADENAS oJ(c]([)(@](s)(s] SeCloss

08.03.2018 CADENAS Industry Forum 27



<SAutomatiomML/>

Cooperation with CADENAS NI eor Seamiess

Automation Engineering

= Status: Liaison

= Technical objective:
= Development of a production system component
modelling methodology

= Integration of engineering and purchase relevant
information
= Application of this methodology as export function
from CADENAS product catalogs

= Enhancement of CADENAS PARTSsolution product
line with AutomationML export

= Non-technical objectives:

@ PARTsolutions
= Collaborative promotion / marketing

= Affected parts of AutomationML

= Best Practice Recommendations Description of Automation
Components (currently in development)

08.03.2018 CADENAS Industry Forum 28



<SAutomatiomML/>

AUtomathnML |nf0rmat|0n The Glue for Seamless

Automation Engineering

Nl (
Soputamaiien

-

= What else can be found about
AutomationML?

=» AutomationML web page on
www.automationml.org

=» Download area with all whitepapers,
software, development examples, ... .
<AutomafionMie/e

=» Research projects, tools, publications, ...

Automation Engineering

=» AutomationML newsletter

=» Subscription possible on the web page O
www.automationml.org v, o

State: November 2015

=» AutomationML in a Nutshell
=» Downloadable on the web page as well
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Eine wirklich gute Idee
erkennt man daran, dass
Ihre Verwirklichung von
vorne herein
ausgeschlossen erscheint.
Albert Einstein



Topology description with CAEX

v m Produktionsmadell - - PrOjeCt

«) [IE] Conveyert [Class: Conveyer Rales

) [IE]

~

v ]

v

~[E
~) )

Motor_Band_Convaysr | Class: Mator Roler:
[ Suppart=gRoleClass: Motor
o Interfaces
o Verzshnung Band [Class:Verzzhnung}
oLy Verschraubung_Gestell | Class: Verschraubung]
) o) Vorlauf_Stromanschlussbuchse {Class: Stromanschlussbuchss}
) oy Motor_COLLADAInterface {Class: COLLADAInterface}
o< Ricklauf_Stromanschlussbuchse {Class: Stromanschlussbuchse}
| o) Motor_PLCopen_Logidnterface {Class: Logidnterface]
Induktivsensor_Conveyer {Class:Induktivsensor Role:}
@ SupportedRoleClass: Sensor
oy Interfaces
A oy Sensor COLLADAINnterface {Class: COLLADAInterface}
) o Induktivsansor_PLCopen Logicnterfzce | Class: Logicinterfac
oy Verschraubung_Gestall | Class: Verschraubung)
o= Signal_Stromanschlussbuchse [Class: Stromanschlussbuchss]
Sand_Conveyer {Class: 2and_Conveyer Role: |

Gestell_Conveyer {Class: Gestell Role:}

~) [TE] Convayerl [Class: CanveyzrRales]

~) [IE] Conveysr2 [Class:Canvey=rRales]

~ ) [TE] Convayer3 [Class: Conveysr Rales]

~) [IE] Conveyer# [Class: CanveyzrRales}

) [E] Conveyers [Class: ConveyerRales]

~) [IE] Conveyers [Class: ConveyzrRales}

~ IEI Conveyer? [Class:ConveyerRole:]

~) [IE] Conveyerd [Class: Convey=rRales]

A [IE] Conveyerd [Class:CanveyzrRales}

) [IE] Turm
) [IE] Turm
) [IE] Turm
~ ) [IE] Turm
) [[E] Turn
) [TE] Turm
) [IE] Turm
A E Turn

tableQ {Class: Turntable Role: )
tablel {Class: Turntable Roles )
table2 {Class: Turntable Role: )
table3 {Class: Turntable Role: )
tabled {Class: Turntable Role: )
tableS {Class: Turntable Role: )
table {Class: Turntable Role: )

table? {Class: Turntable Role: |

a IE' Mazchinel {Class: \Maschine Role: |

~ IE Maschine2 {Class: Mazchine Role: )

a IE' Mazchine3 | Class: Maschine Role: |
~ IEI FLIL_24_BK_BusKoppler [Class:FLIL_24_BK_SusKoppler Role:}
~) [TE] WAGO_750_342_BusKopplerl { Class: WAGO_750_342_Bus<opaler Roler}

) [[E] WAGO_750_342_BusKoppler2 { Classs WAGO_750_342_Bus<opaler Roler}

|T_E'| ‘erxabslung [ Class: Role:}

08.03.2018

example

»| Geometrie
A Matenal
A Anschidsse
| Leistung
Hame Leistung
3
Defauit Value \
Unit Watt
DataType sginteger
w  Gewicht
Name Gewicht
Description
Value 140
Default Value
Urit Gramm
DataType wsinteger
| Drehzahl
[r—r—

Defined roles as sematic

representation

(v Modell RoleClassLib

Motor {Class: MechatronicAssembly}

Sensor {Class: Sensor}
Band {Class: BeltConveyor}
Gestell {Class: MechanicalAssembly}

Untergestell_Turntable {Class: MechanicalAssembly}
Obergestell_Turntable {Class: MechanicalAssembly)
Stander {Class: MechanicalPart}

CADENAS Industry Forum

Bearbeitungswerkzeug {Class: Tool}
‘Werkzeugtrager {Class: MechanicalPart}
SPS_Steuerung {Class: PLC}
BusKoppler {Class: Communication}
Kabel {Class: Communication}
S AutemationMLBaseRoleClassLib
(m AutemationMLCSRoleClassLib
() AutomationMLDMIRoleClassLib
AutemationMLExtendedRoleClassLib

SAUIemation™lLA

The Glue for SZ“§5

Automation Engineering

Component library
-

| [ Fabrihiodel
) 5] Bactede | Clasx
~) [ Mator [Clase:}
) B Senser [ Q]
o Verschraubung, Gestell (Classs Verschraabung]
20 Sgrl | Claax 52
SupperesiinleCiass: Sanser
~) B Endlagenschater [ Claas: Sensort
v | [ Incuicnsensor [ Class: Sensor)
o _PLCopen [Class: L
o oy Sersor COLLADAImerface | Class: COLLADAInterface]
) ] Bard Conveyer | Clas]
~) B Gestel {Class)
) ] Untergestel Turntable {Classc)
~) i Obergestel Turntable | Classc)
~) ] Stincter |Claar)
» E] Bearbeitangrwerizeeg | Cles]

w) B Wenrugtrages [Class:|
»| EE] 5 Stevenng (Class:)
| [BE] ¥abe! | Class: Fort]
) ] Dvehivans | Classc]
~) B WET Haterung [Class:}
- E Band Turmable [Class: |
=) BB WiG0.750_142 Buskoppler | Class)
o) ] FLIL_24 8K Buskoppler |Clase:|
) [ Corweyer [Class:}
) ] Terntable | Classc]
) [BIE] Maschine | Class:)



Geometry and kinematics  JAUlGEpEERYITE

The Glue for Seamless

eX am p I e Automation Engineering

y IE' Examplesystem
El InjectionMouldingMachine {Class: Role: Cell}

~) |E| MachineBase {Class: Role: FunctionGroup}

~) IEI HydraulicSystem {Class: Role: MechatronicAssembly}

WKZ-SchlieReinheit Spritzeinheiten

\ El ClampingUnit {Class: Role: FunctionGroup}
) @ Controller {Class: Controller Role: ControlDevice}

.‘\;': |E InjectionUnit {Class: Role: FunctionGroup}
(v) IE HydraulicPipingNetworks {Class: Role: MechanicalAssembly}

:'\};,' El MainHydraulicSupplyNetwork {Class: Role: HydraulicPipingSystem)
v E ExtractorHydraulicSupplyNetwork { Class: Role: HydraulicPipingSystem}

) IE' HydraulicPipeHydraulicValveModule_ExtractorZHydraulicZylinder {Class: HydraulicPipe Role: HydraulicConnection}

(A ]El HydraulicPipeHydraulicZylinder2HydraulicValveModule_Extractor {Class: HydraulicPipe Role: HydraulicConnection}
(v) oy Interfaces

o) COLLADAInterface {Class: COLLADAInterface} Quelle: www.arburg.com
IE I0OWiringMetworks {Class: Role:kechanicalﬁ\ssembly} Maschinenstander . . g.

1
<InternalElement Mame="ExtractorHydyaulicSupplyMNetwork” ID="{9de79335-5304-421e-ac51-f6e1233d5442} ">
<Attribute Name="Frame">
<Externallnterface Name="COLLADAInterface” RefDaseClassPath="AutomationMLInterfaceClassLib/AutomationMLBaselnterface/ExternalDataConnector/COLLADAInterface” ID="{aaebc594-cBec-4Tec-ad3c
i <Attribute Name="refType" AttributzDataType="xs string">
“Value=explicit</Value=
</Attribute>
<Attribute Name="refURI" AttributeDataType="xs:anyURI">
i =Value>file-/ifAnschluss-hyd-Auswerfer dae#node_0=/Value>

</Atribute> =7xml version="1.0" encoding="utf-§" 7=
</Externalinterface> <COLLADA xmins="http://www_collada.org/2005/11/COLLADASchema” version="1.4.1"=
<InternalElement Name="HydraulicPipeHydraulicValveModule_Extractor2H icZyli <assets

<InternalElement Name="HydraulicPipeHydraulicZylinder2HydraulicValveModul
<RoleRequirements RefBaseRoleClassPath="HydraulicPipingRoleClassLib/Hydrau
</InternalElement>

<library_effects=
<library_materials=

<library_geometries>
=library_visual_scenes=>
isual_scene id="visual_scene_0" name="_59091_002_Anschluss-hyd-Auswerfer">
¢ <node id="node_0" name="_59091_002_Anschluss-hyd-Auswerfer” sid="_53091_002_Anschluss-hyd-Auswerfer” type="NODE">
<fvisual_scene>

<flibrary_visual_scenes>

<scene>

<instance_wvisual_scene url="#visual_scene_0"/>

</scenes=

</COLLADA>|
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