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Problem AutomationML Component

* Plants consist of a large number of
subsystems and components

* When designing these systems, various
aspects have to be considered and
combined

* There is no open standardized model
that brings together the individual pieces
of information

AutomationML component enables the aggregation of almost all information

about an automation component in one model, which is required for
component-based engineering.
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Use cases for the AutomationML component

* Component description as basis for e Simulation, especially virtual
CAX commissioning

* Device description files for field * Maintenance and documentation
devices * AutomationML component

* Materials management and descriptions as enablers of Model-
warehousing Based Systems Engineering

* Extension of simultaneous (MBSE)

engineering
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AutomationML Components O

Data model mpro
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Structure of an AutomationML component

RPro

* AutomationML component a root
element with the role class
AutomationComponent Rootommmaﬂwmgw Legend

Component

<<RC:AutomationComponent>>

D

* Information about the AutomationML ] o component

component will be stored directly in the ?

D

root element in a child element

Root of AutomationML Composite Component

<<RC:FromRCL:
AutomationMLComponentBase/StandardRCL>>

* the child elements must have a
Supported ROIeCIaSS Of the E AutomationML Component Aspect
AutomationML component model

E AutomationML Object
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Abgebildete Aspekte

* General data
— e.g. identification data, classification data, or
technical information Automation Lo

Component
External data 6
— e.g. documentation, symbols, pictures

—| General Data [&.Ittribute
Model information

— Behavioral and simulation models, 2D and Semantic System Etr'bUte

3D models or kinematic models

I

Connectors

— logical, electrical, pneumatic, hydraulic
and other interfaces

I

—{iose omster , -
.
[Coomeces

I
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AutomationMLComponentXRCL

* AutomationMLComponentBaseRCL
— basic abstract role classes
— e.g. Model, Symbol or Documentation

* AutomationMLComponentStandardRCL

— more detailed role classes for semantic
specification information

— e.g. GeometryModel, FMIModel,
COLLADAKinematicModel

* AutomationMLFMILogicRoleClassLib
— Anticipation of Update Part 4

RPro

4 f AutomationMLComponentBaseRCL

AdditionalDeviceDescription {Class: ExternalData }
Connector{Class: AutomationMLBaseRole }
Documentation {Class: ExternalData }
GeometryModel {Class: Model }
GraphicRepresentation {Class: ExternalData }

Icon {Class: GraphicRepresentation }

LogicModel {Class: Model }
PLCopenXMLLogic{Class: LogicModelObject }
AMLLogic {Class: LogicModelObject }
FMILogic{Class: FMILogicObject }

KinematicModel {Class: Model }

MaintenanceDescription {Class: AutomationMLBaseRole }

Model {Class: AutomationMLBaseRole }

Symbol {Class: GraphicRepresentation }
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Connections of AutomationML components

*  With AutomationML components
different connections can be
realized

— Connections between individual model
aspects

— Connections between connectors and
models

— Connections between components to
"Composite Components

e Connections are realized via
internal links between
Externallnterfaces
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AMLX for AutomationML component exchange

* AMLX is a container format

__________________________________________________________________________

* AMLX container contains ; AN oot e i AML root e
—  root file I (=]
— min. one AutomationML component | - [csuc] |
L. . ! i . b | - Modol filo(s) | 1!
— model and description files ! T  CEETEE] R Comiml' !
i :L Single Component 1 i X o2 gle ok - nponent 1 _ P
* Use cases for AMLX Container : E s ] i
: :: : ------- «IModeI ﬁle(s)l : :
— Exchange of a single AutomationML | ¥ | Single Component2 | !
i i yIIIIIIIZRIIIIIIIIIICN
component : :: _ | B
— Exchange of libraries of AutomationML i ¥ T ==
com ponents i ® | Single Componentn | !
:: _________ .I_ ___________
— Exchange of detailed specified components I I AMLX Container - :
i Single AutomationML Component !: AutomationML Component Library !

__________________________________________________________________________

corresponding to a profile
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Application example

A {Role: AutomaticnComponent}
4 [l Geometry [Role: COLLADAGeomatryModel}
4 % Geometry-Interf:
4 COLLADAInterface {Class: COLLADAInterface }
» B AutomationhLComponentStandardRCL/COLLADAGesmetryModel
4 [ Kinematics [Role: COLLADAKinematicAttachment}
4 Interfac
4 COLLADAInterface {Class: COLLADAInterface )
4 [i] Rod (Role: COLLADAKinematicAttachment}
4 % Rod-Interfacs
*2 COLLADAInterface (Class: COLLADAInterface }
o Attachmentinterface [Class: Attachmentinterface }
I i AutomationMLComponentStandardRCL/COLLADAKinematicAttachment
4 [i] Base {Role: COLLADAKinem: ttachment}
4 % Base-Interfaces
*2 COLLADAInterface {Class: COLLADAInterface }
~© Attachmentinterface [Class: Attachmentinterface }
4 [ SensorSlot] {Role: COLLADAKinematicAttachment}
4 % SensorSlotl-Interfaces
*Q COLLADAInterface [Class: COLLADAInterface |
o Attachmentinterface {Class: Attachmentinterface |
¥ B AutomationMLComponentStandardRCL/COLLADAKinematicAttachment|
4 [/ SensorSlot2 |Rol
4 % SensorSlot
9 COLLADAInterface {Class: COLLADAInterface |
-0 Attachmentinterface {Class: Attachmentinterfa
¥ B AutomationMLCompanentStandardRCL/COLLADAKinematicAttachment|
4[] SensorSlot3 [Role: COLLADAKinematicAttachment}
4 = SensorSlot3-Interfaces
9 COLLADAInterface (Class: COLLADAInterface |
+o Attachmentinterface {Class: Attachmentinterface |
AutomationMLCompanentStandardRCLACOLLADAKinematicAttachment]
I 8 AutomationMLComponentStandardRCL/COLLADAKinematicAttachment
4 [i€] Joint RodBase (Rale: COLLADAKinematiclaint}
4 Joint RodBa rfaces
g COLLADAInterface (Class: COLLADAInterface }
~© Jointinterface (Class: Jointinterface }
I 8 AutomationMLComponentStandardRCL/COLLADAKinematicloint
» B AutomationhMLComponentStandardRCL/COLLADAKinematicAttachment
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Application example of pneumatic cylinder 1/2

* General data
— Data sheet attributes for identification

* External data

— Picture, icon and pneumatic symbol of the
component and a manufacturer logo

— Documentation of the component

— Simplified logical behavior model with link
to the corresponding AMLLogic document

¥V v

[—= FESTO

* Model information e e e
. i . A =] SAACT504024E495EAEQDBTOS1ESS3D26 JPG-Datei 16 KB
- Geometry and klnematlcs mOdeIS Wlth Ilnk g/"-EMC'I5041024E495EAE908?051E‘JSBD?_E_BP_XBE Symbol 4KB
to the corresponding COLLADA document (8] 320px-Festo_logo.svg PNG-Datei 3KB
| | 536258_ADM-25-50-A-P-A%20_previewAttachments.dae  DAE-Datei 145 KB
@ 00991217 PMG-Datei TKB
ADMN_EN Adobe Acrobat Documnent 1.250 KB
CAEX_ClassModel V215 W3C XML Schema 0 KE
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Application example of pneumatic cylinder 2/2

* (Connectors

— Mechanical connections for piston rod,
base body and sensor slots of the
component

[—= FESTO

— Pneumatic connectors of the component

* Multiple relations (internal links)
between kinematic and behavioral
model and connectors

Marme Typ GraBe

@ SAACT304024E495EAESDBTO1E953D26 JPG-Datei 16 KB
gj- SAACT504024E495EAESDBTOFT1EDS3D26_32%32 Symbol 4KB
@ 320px-Festo_logo.svg PMNG-Datei 3KB
D 536258_ADM-25-50-A-P-A%20_previewAttachments.dae  DAE-Datei 145 KB
@ 00991217 PMG-Datei 1KBE
ADN_EN Adobe Acrobat Document 1.250 KB
CAEX_ClassModel V2,15 W3C XML Schema 30 KB
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Integration of the graphic information

« Integration is done via an

I‘ ADN-25-50-A-P-A {Role: AutomationComponent} I
EXte rn a | I n te rfa Ce fro m t h e I C L 4 % Con;ponentPlct:re [Eo:e: ffomponentpicture}
. v ComponentPicture-Interfaces
"Au to m a tl O n M LCO m p 0 n e n t Ba S e I C L" . +@ GraphicRepresentationReference {Class: GraphicRepresentationReference }

P AutomationMLComponentStandardRCL/ComponentPicture
I 1] Componentlcon {Role: Componenticon}
I [iE] Manufacturerlcon {Role: Manufacturerlcon)

« Interface is a child element of an b [ PneumaticSymbol (Role: PreumaticSymbol]
InternaIElement W|th a rOIe CIaSS from R AutomationMLComponentStandardRCL/AutomationComponent
the RCL
"AutomationMLComponentBaseRCL" or
"AutomationMLComponentStandardRCL".

RPro
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Example summary

« Cylinder was modeled as
SystemuUnitClass

« Attributes are attached to the SUC

« For each model aspect a separate IE was
created and the corresponding models
were referenced

« Connectors were modeled as IE with
Externallnterfaces

« Relations were linked

4 i FestoComponents
4 [su] ADN-25-50-A-P-A {Role: AutomationComponent}

b [ie] ComponentPicture {Role: ComponentPicture}
b [1E] Componentlcon {Role: Componentlcon}
b [iE] PneumaticSymbol {Role: PneumaticSymbol}
I [1E] Manufacturerlcon {Role: Manufacturerlicon}
[ [iE] Documentation {Role: Documentation}
b [1E] Geometry {Role: COLLADAGeometryModel}
b [1E] Kinematics {Role: COLLADAKinematicAttachment}
4 [iE] BehaviourModel {Role: BehaviourModel, LogicModelObject}
4 % BehaviourModel-Interfaces
~Q ReferenceBehaviour {Class: BehaviourLogicModellnterface }
0 PneumaticPort1{Class: Variablelnterface }
0 PneumaticPort2 {Class: Variablelnterface } I
~0 PositionRod {Class: Variablelnterface } P
4 [1e] Connectors
> [1E] Rod {Role: MechanicConnector}
> [1€] Base {Role: MechanicConnector}
> [IE] SensorSlot {Role: MechanicConnector}
> [te] PneumaticConnector {Role: PneumaticConnector}
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Let's do it

ile  Edit View Tools Plugins Settings Help [P /Siemens-SINAMICS-G120-20201208-ro0taml @ |

cu e ©. 092 . C.BEIYTR PREMW B Ock s hange.p CAXZ

"

pesy

EES
4 @ SINAMICS
4 [ 65L32101KE1B3AF1 {Role: omponent,
(5] Manu [Role: 1
€] Componenticon [Rele: Componenticon]
& Comp [Role: C
Documentation [Role: Documentation)
] Certficate { Role: Centificate)
Aodel_DXF | Role:
fodel PDF { Role: A
X lass {Role: 2D yh }
gDiagra Role: 2D yModel}

: (Role:
AutomationMLComponentStandardRCL/ AutomationComponent
U i

sanquiy

suoney

B[] « v a | [x]

B AutomationML ComponentBaseRCL @ AutomationML ComponentBaselCL
8 AutomationML ComponentStandardRCL @ AutomationhMLFMiintedaceClassLib

(8 AutomationMLFMILogicRoleClassl ib 6 AutomationMLBPRInterfaceClasslib

(8 AutomationMLBaseRoleClassLib @ AutomationMLinterfaceClassLib

8 AutomationMLBPRRoleClassLib f AutomationMLLogiclnterfaceClassLib

8 AutomationMLLogicRoleClassLib 8 AutomationMLPLCopenXMLinterfaceClassLib
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