


AutomationML Timeline

<AufemationML/>

The Glue for Seamless
Automation Engineering

2006

Various companies and
communities of interest have
recognized the importance of
Improvements within the
engineering process of
production systems

Based on an initiative of Daimler
AG 9 companies and research
entities convened to discuss
Improvement related to the data
exchange along the tool chain of
plant planning

»

4

Projektmanagement (3%)

m Varinbetriebnahme (2%)

Montage (11%)

m Kaufteile (28%)

Geometriesimulation (1%)

® Programmierung Roboter Off-

/Online (5%)

Projektierung (SW/H/V) [incl. IBN]
(51%)




AutomationML Timeline <AUt°TféfJSDMh{;

Automation Engineering

[ 2006

= Focal point of work: Topology =
= Representation of production = Geomety P e
system structure S | - m_—
. Ilal Kinematic iﬁ :;f .b
= Representation of geometry and = | yr
kinematics of robot cells to 8 | totonpare BN
enable an improved planning of | & [ Logemehar X
robot based systems ‘ 9 o

= Representation of controlled
and uncontrolled behavior of Dl Producon Panning |
production systems

<
d \A\"——-,‘mmumm’ﬂmy Glue for Seamless Automation Engineering

= First steps:
= Definition of requirements
= Analysis of existing formats



AutomationML Timeline <Aummeaa.fl,'ff’o'l'ﬁl;f;

Automation Engineering

| 2007 2008

. CO n C e n t r atl O n O n a Anlagenstruktur Anlagenbausteine

« Komponentenhierarchie « mechatronische Strukturen

mechanical view on the Komponeneionen felecnisiini
= Detailing of relevant use " e

production system
Anlagen-
: : beséhréibung
cases for the application of

AUtOmatlonML Verhalten

+ Komponentenverhalten

Geometrie und Kinematik Netzwerke

- elektrische Konstruktion
+ Kommunikationssysteme

« Steuerungsentwurf

= Development and publication
of the first white papers R,

- ArCh|teCturb Erameering data - | cortapa

. . > CAEX IEC 62424 > eomety
= Libraries Topteveformal_ e
= Geometry and kinematics— | | e

Plants

. +Cells @ ~.| Behaviour
m LO IC COMpOTENTS : 1| Sequencing
g «Attributes -
Object A,
«Interfaces
+Relations Further XML Standard format
*References

—

Further aspects of
engineering information
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Automation Engineering

| 2007 2008

= Start of cooperation with further
organizations

= KHRONOS Group for the
adaptation of COLLADA to the
needs of plant planning

<AutomationML/> (e

= PLCopen for the adaptation of KHRON O S PLCopen
PLCopen XML to the needs of -
plant planning O
= |EC und DKE to start ’ :
international standardization of <AutomationML />
AutomationML in IEC 62714 :
DISE



<SAutomatiomML/>

AutomationML Timeline s

Automation Engineering

| 2009 >

= Formation of AutomationML
.. AL IDED
associlation DAIMLER 7w
= Opening of cooperation to
new partners . SIEMENS
= Extension of marketing
= Publication of improved #Fraunhofer Q) frnim
versions of AutomationML
Whlte papers ) F[’)r:glté‘r:]t Plant Planning Eﬁ%?r?ggnﬁlg Commissioning
= |ntegration of first user
experiences

= Commitment to an
application background of
AutomationML




AutomationML Timeline

<AufemationML/>

The Glue for Seamless
Automation Engineering

| 2010 2011 2012

SPS

= Further development of the s
content of specification b o o R
documents = I
= Extension of standardized ’

libraries

= Consideration of networks and
their representation

Datenaustausch

in der Anlagenplanung | ‘Ey;

mit AutomationML

= Development of free available
software provided by the
association

= AutomationML Engine
= AutomationML Editor
= AutomationML Test Center

= Marketing at fairs, conferences,
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Automation Engineering

= Extension of the field of work

= Establishing of new types of 4 wier |
documents: Best Practice “HOPC |
Recommendations, -
Application Recommendations 4" was |
= Discussion of new topics
= OPC UA Integrathn KHRON O § PLCopen
= Semantic Integration

= Extension of cooperation
= OPC Foundation
= eCl@sse.V.
= ProSTEP iViP

= Part 1 has reached status

international standard
at June 26t 2014




<SAutemationML/>

AUtOmatlonML Tlmellne The Glue for Seamless

Automation Engineering

| 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 >

»Otroke of luck® Industrie 4.0
¥ (;onsideration of the (_:omplete | warketng ] [ verrien | i péﬁgct:]k%gg]
life cycle of a production i i

system requires an integrated
data management structure

= |n combination with eCl@ss,
OPC UA and other
technologies AutomationML
can provide a good basis

Produktlinien-
pflege

Produktlinien-
planung

Produkt-
entwicklung

Diagnose

Phase der
Inbetriebnahme und
des Betriebs

Systemintegra-

Systemplanungs
tionsphase

-phase Domanenspezifischen Entwurf

Analysephase




AutomationML Timeline

<SAutomationML/>

The Glue for Seamless
Automation Engineering

2015 2016

% LayeriBrample
4 [1E] Components { Class Role Structure }
+ [I] Resources { Class Role ResourceStructure }
[ LinearConveyor! { Class StreightlineConveyor Role Transport }
4 9 LinearConveyor1-Interfaces
+0 Materialr onnectionOut { Class
+0 SourceConnection { Class PPRConnector }
~ ] ConveyorElement { Class Role StraightConveyor }
[ Tumtable { Class Turntable Role Transport }
+ 2 TumtableT-Interfaces

Standardization is continued
successfully

Part 2 reach status
international standard at el
March 30th 2015 e

o ‘onnectionin { Class.

onnector} ___

o

onnectionin { Class
+0 Materialk ‘onnectionOut ( Class Material
+0 MaterialiandlingConnectionOut2 ( Class MaterialHandlingConnector } __
~ [ TumerElement { Class Role LateralTumer }

‘onnector )
Connector} __

onnector} —

+o SinkCannection’  Class PPRConnector ]
~ [ ConveyorElement { Class Role StraightConveyor }

R A RN - ———

onnectionin { Class

o

‘onnector }

Internallink between

"B CompaonentExample
"™ E Equipment { Class Role }
"™ Cylinder { Class Role Cylinder}
Cylinder-Interfaces

-

- E Documentation { Class Role Manual }

the first conveyorand

turntable

development at IEC

- MechanicCennector] { Class Role }
- MechanicConnector2 { Class Role }
w NIE.] Pneumatics1{ Class Role }
AutomationML Container

Further fields of interest are
addressed

Components

ChildBlement
UA: HasComponent

Transport systems

UA: Organizes

RefBaseClassPath
UA: HasTypeDefinition

. .
InternalElement
" utomation projects
ChildElement
UA: HasComponent
SupportedRoleClass
| RoleRequirement

UA: HasAMLRoleReference

Referencing of external data
like pdf, xls, jt, bmp, svg, ...

Storing.of projects

-Subtype of
» NonHierarchicalReferences"
*Semantic similar to
. HasTypeDefinition*

RoleClass
UA: ObjectType

RefBaseClassPath
UA: HasSubtype

ChildElement
UA: Organizes

SystemUnitClass
UA: ObjectType

Int
th Relation auf Paket Ebene, von auRerhalb des Container referenzierbar
an Relation auf Part Ebene, stellt interne Beziehungen der Parts zueinander dar
Containeramix
Ubrary
4
chprschime
1 1 1
1 1 1
Cotada Pr— i
ChildEement RefBaseClassPath | 4 g AutomationProjectConfigurationRoleClasslib

UA: HasSubtype AutomationProject { Class Structure }

DeviceUserFolder { Class Structure }
Subnet { Class LogicalNetwork }
Device { Class PhysicalDevice }

Deviceltem { Class PhysicalDevice }

TagTable { Class Variablelist }

TagUserFolder { Class VariableList }
- Node { Class LogicalDevice }

SupportedRoleClass
UA: HasAMLRoleReference

2| =9, NodeInterfaces
+o LogicalEndPoint { Class LogicalEndPoint }
Communicationinterface { Class Deviceltem }
.« |[fT] IoSystem { Class LogicalDevice }

& =9 loSystem-Interfaces



<SAutomationML/>

AUtOmathnML Tlmellne The Glue for Seamless

Automation Engineering

2015 2016 >

Increase of membership to 36
Extension of cooperations

KHRCSNOS PLCopen

ABB cenit DAIMLER logicals =Eepac
%Fraunhoflg ifak EKS — =:Ea.rakos

ICARUS Tt
scE >3
ﬂ(“’ . VOLKSWAGEN '\g_rgsmll%l,cs“l m B
artvhe e RWTH The o e Tt

7 - VISUAL PHENIX
- SMS@group " 5uybonenTs LICONTACT

sieMens 28 i il FESTO

j IIMURR kuKkA
Stﬂy connecte

Mitgliederentwicklung AutomationML e.V.

40 -

35 7

30 - 11

25 1 Academic

20 - 6 m Contributor

W Promoter
15 A 5

10 A

Apr. Dez. Dez. Feb. Apr. Mai
2009 2009 2010 2012 2014 2016




<AufemationML/>

AUtomatiOnML iS mEm The Glue for Seamless

Automation Engineering

= XML based data format (storage format), enabling the vendor
neutral exchange of engineering data of production systems

= Link between engineering tools of different engineering
disciplines and, therefore, applicable within the complete
engineering chain

= QObject oriented and enabler for modelling of plant components
as data objects combining different facets/aspects of
engineering

= Combination and adaptation of existing industry proven data
formats, developed for the exchange and storing of different
aspects of engineering

= Coherent, distributed document architecture facilitating the
handling of large data sets and the handling of libraries in
external files



AutomationML 1s NOT ... <AUf°Tfé.tJff’o'l'\e’l|;f;

Automation Engineering

Tool functionality

Verification of conditions, attribute values, relations, references
or semantic correctness of data objects

Verification and adaptation of consistency and versioning of
data objects

Automatic standardization of user specific information
Automatic library development

Automatic version and variant management

Project management tool

Project management data base

=» BUT enables storing all information / data enabling such tool

functionalities



<SAutomationML/>

AUtomatlonML nOW The Glue for Seamless

Automation Engineering

= Standardization in IEC

AutomationML Standard Series IEC 62714 G Waite [TeRTT1-S W2

paper mission Standard

Definition of basic concepts and top level

Part 1: Architecture architecture using CAEX

Definition and use of basic and industry
specific role libraries

Part 2: Libraries

Modelling of geometry and kinematics

Cgc?t% Part 3: Geometry using COLLADA, Referenzing in CAEX

Modelling of behaviour and interlocking

Part 4: Loglc using PLCopen XML, Referenzing in CAEX

Modelling of communication networks and

Communication communication devices using CAEX




<AufemationML/>

AUtomathnML nOW The Glue for Seamless

Automation Engineering

= Further topics

practice

Q AutomationML further discussed topics Concept Best

Integration of Application of classification standards for
semantic definitions unigue semantic representation (eCl@ss)

OPC UA Access to AutomationML data sets by OPC
Information Model || technoloey
Automation system Data structuring to express automation
configu ration system hardware structure

Library structure for reusable
transportation system modules

Material handling

classification components, devices, ...

Exchange of VDMA data model by
VDMA data model AutomationMLinterfaces

Standardized interfaces for AutomationML
engines

Abstract API

Integration in higher control levels (e.g.

Higher levels || s grp)

Integration of XML based data security
measures in AutomationML

=
A
-
[
ﬁ Component || Library  structure  for  automation
=
=
M
2

Data security
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AUtOmatlonML ArChltECture The Glue for Seamless

Automation Engineering

= Based on the application of existing XML data formats
= CAEX - Structure/Relation of plant objects
= COLLADA - Geometry und kinematics
= PLCopen XML - Behavior

<AutomationML/>
IEC 62714 Geometry
and
Top level format > gpn?arrtatlc
CAEX IEC 62424 COLLADA
Plant Logic T e
Topology format = =
Information G
Mechatronics XML
Networks
. <5 eCl@ss’
Devices Semantic D
: referencing P e
Attributes o ——
Furtheraspects
! in other XML i

| format on |




<SAutomationML/>

AUtomatlonML ArChIteCture The Glue for Seamless

Automation Engineering

= Determination of object
semantics using role
and |nterface Classes InstanceHierarchy System Unit Library

Description of project data Definition of reusable components like
vendor catalogs

= Definition of reusable | ~~ 1o . —
objects for plant : :ﬁ Referenbe fo SUCs |

[
engineering

Reference to
external data
*.dae

= Representation of
project data as project

tree '
. I n teg ratl on Of O bj eCt E%Ii"eir%?grs\ I(_)i? ?l;)j/:ct sélma.nti.c.sbase.d an . — :_ - Bgeiﬁiii%glgstsiﬁtigr?gces to repl;esent \
d eta| | S as att I b utes domar; gonceptl alization : possible relations between cdlncepts
. . se of semantics; ! — D> Iseo interfaces:
] Rel a‘“ ons b etW een ‘I' Léeeferfence:JEZ_]: Li_.< : efeltentzerfto IC’ J
objects O'e ————— =—- || _@e--£= .
= Referencing to N Semantic definitions )
externally stored
Information



<SAutomationML/>

AUtomathnML ArChIteCture The Glue for Seamless

Automation Engineering

= Important feature: inherent distinction between syntax and
semantics

= Use process accordingly

Standardization J Development of

role classes for /
_—~ the application 4 Development of
case system unit
class details

Download & Import
Standard Libraries

T |

Research data Create PLCopenXML Files Design COLLADA Data
for Attibutes with Codesys with Google Sketchup

. Add } . . .
SystemUnitClassLib am CumpDnEllI SupportedRaleClass dd interfaces .l Add attributes H{mplement PLCopen XMntegrate COLLAUIEBIE Assemblies

Drag&Drop Connection
RoleClassLib Create Roles

Add interfaces \‘\I“I )

[ InterfaceClassLib ) ': &eate Inlerfaces- LSRR Deve I op m e n-t of Instance Hierarchy

' o system unit J

classes for the
Development of application case

interface - - :
) [ Add Coordinates
classes for the System f

application case modeling ®
for data

exchange

| Standardization Vendor & User catalog




<SAutomationML/>

AUtOmatlonML ArChltECture The Glue for Seamless

Automation Engineering

< [ P i{ P rOj ect
v IEI Conveyerd {Class: Conveyer Roler

A Geometrie
A Material
Maotor_&. C Class: Motor Roler
v | [IE] Mator_8and_Conveyer {Class: Motor Roler = Anschitsse
@ SupportedRoleClass: Motor %) Leistung
v o0 Interfaces Name Leistung
o={y Verzshnung_Band {Class: Verzahnung} cription
o< Verschraubung_Gestell {Class:Verschraubung} Value 3
) oy Vorlauf Stromanschlussbuchse | Class: Stromansehlussbuchss} Default Value \
Unit Watt
~| o-{p Motor COLLADAInterface |Class: COLLADAInt=rface}
DataType xsinteger
oy Riicklauf_ ichse {Class: hlussbuchse] S Gewicht
~) oLy Motor_PLCopen_Logicinterface [Class: Logidnterface] Name Cewicht
v) [IE] induktivsensor_Conveyer {Class:Induktivsensar Roles} Description
[ suppartedRoleClass: Sensor Value 140
w | o=y Interfaces Default Value
Unit. Gramm
~| o={p Sensor_COLLADAInterface {Class: COLLADAInterface}
DataType xsinteger
) o=y Induktivsensor_PLCopen_Legicnterface {Class: Logidnterfac ~) Drehzahl

o Verschraubung_Gestell {Class:Verschraubung}

Defined roles and interfaces
as semantic representation Component libraries

[Sewemmy— V

) [§] FabrikModell
<) [ Bauteile (Class:)
2 Motor {Class:}

5 Sensor {Class:}
o0 Verschraubung_Gestell {Class: Verschraubung}

o= Signal_Stromanschlussbuchse {Class: Stromanschlussbuchse}

~ El Zand_Conveysr {Class: Band_Conveyer Role: )

~ @ Gestell_Conveyer | Class: Gest=ll Role: }

) [TE] Convayerl {Class: Conusyzr Roles}

) [TE] Convay=r2 {Class: Conusyzr Roles}

) [IE] Convayer3 {Class:Conveyer Raler}

" Modell RoleClassLib
”"“"""j Motor {Class: MechatronicAssembly}

Sensor {Class: Sensor}
Band {Class: BeltConveyor}
Gestell {Class: MechanicalAssembly}
Untergestell_Turntable {Class: MechanicalAssembly}
Obergestell_ Turntable {Class: MechanicalAssembly}

o Stander {Class: MechanicalPart}

Bearbeitungswerkzeug {Class: Tool}

) [TE] Convay=r2 {Class: Conusyzr Roles}

~ 1 [IE] Convayers {Class: Conveyer Raler}

) [TE] Convay=ré {Class: Convsyzr Role:}

0 Signs!_Stromansct hse {Class: Stroman el
~ | [IE] conveysr? {Class: Conveysr Rale:} SupportedRoleClass: Sensor
~) [I] Conveyert {Class: ConveysrRoler}

Endlagenschalter {Class: Sensor)

© Induktivsensor {Class: Sensor}

~ ) [IE] Convay=rd {Class: Convsysr Role:}

Sekooton Gomrergence 12 ~) o0 Induktivsensor_PLCopen_Logiclnterface {Class: Logiclnterface}
) 00 Sensor_COLLADAINterface {Class: COLLADAInterface}

8and_Conveyer {Class:}

Gestel (Class:}

Untergestell_Tumtable {Class:}

~ E Turntablz0 [Class: Turntakl=s Role: )
~ El Turntablzl [Class: Turntabls Role: )

~ E Turntable2 [Class: Turntabl=s Role: )

>

~)[IE] Turntable3 [Class: Turntablz Role:)

>

Obergestell Turntable {Class:)
Stander {Class:}

~ Turntable4 [Class: Turntabls Role:
(iE] ‘ )

~ @ TurntableS | Class: Turntable Role: ) Bearbeitungswerkzeug {Class:}

Werkzeugtrager {Class:}
SPS_Steuerung {Class:}
Kabel {Class: Port}

~ Drehkranz {Class:)

S WET_Halterung {Class:}
~ Band_Tumntable {Class:}
WAGO_750_342_BusKoppler {Class:}
FL_IL_24_BK_BusKoppler {Class:}
Fug Conveyer (Class:}
B Turntable {Class:}
(~) [ig Maschine (Class:)

Werkzeugtriger {Class: MechanicalPart}
SPS_Steuerung {Class: PLC}
BusKoppler {Class: Communication}

>

~ El Turntable6 [Class: Turntabl=s Role: )

~ @ Turntable? {Class: Turntabls Role: )

) [IE] Maschinel [ Class: Maschine Role: ]
Kabel {Class: Communication}

~ AutomationMLBaseRoleClassLib
AutomationMLCSRoleClassLib

~ E Maszchine2 {Class: Mazchine Roles}

) [IE] Maschine3 { Class: Maschine Role:}

) [IE] FiL_24_BK_BusKoppler [Class: FLIL_24_8¥_Susoppler Roles}

>

) [[E] WAGO._750_342_BusKopplerl [ClasssWAGO_750_342_Buskopplsr Raler}

A~ AutomationMLDMIRoleClassLib
AutomationMLExtendedRoleClassLib

) [IE] WAGO_750_342_BusKoppler? [ClasssWAGO_750_342_BusKopglsr Raler}
[IE] Verkaslung (Class: Roles}

19




<SAutomationML/>

AUtomatlonML nOW The Glue for Seamless

Automation Engineering

= Which information can be transferred using AutomationML?

Plant structure Plant components
* Component hierarchy * Mechatronical structures
* Topology « Components properties
» Components relations * Parameters

- Economical data

Geometry and kinematics Networks

Plant
description

« Electrical constuction
» Communication systemes

* Mechanical construction
* Motion planning
» Electrical constuction

. ok " .
Behavior 2 Semantics
» Component behavior = Unique object semantics
* Control design using classification catalogs

* Robotic processes



Exchange of plant structure
= Structure of transport systems

<SAutomationML/>

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

Automation Engineering

Plant components

* Mechatronical structures

nents properties

- P

« Economical data

= === ¢ Networks
Plant * Electrical constuction

description + Communication systemes

Behavior

within plant engineering
= Example method: Translate CAD

structures in AutomationML

structures and use them

Example tool chain: o

AutoCAD (AUtOdeSk) > 1) Semantische Autbereitung  2) CAD zu AutemationiL 3) AutomationML-Struktur
taraVRbuilder (tarakos) > iy e i =
PlantSimulation (Siemens) — Er— %
Preconditions: Transport system role e

class library el

(1] 29 €t
B Surpermetineciss: drc

S ——
Source: M. Schleipen, Fraunhofer IOSB




<SAutemationML/>

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

Automation Engineering

Plant structure Plant components
= Exchange of network structures e
= Device structure and wiring -
structure within automation
systems S "
= Example method: Translate network v
structures to AutomationML
structures and use them R——
= Example tool chain:
EPlan Electric (Eplan)-> TIA Portal E E s
(Siemens) / logi.CAD (logi.cals)
= Preconditions: Automation system i n
element role class library




<SAutomationML/>

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

Automation Engineering

Plant structure Plant components

- Component hierarchy - Mechatronical structures

= Exchange of robot kinematics
= Exchange of structure, o

geometry, and kinematics data
towards virtual commissioning

= Integration of structure models — i e
with geometry and kinematic FR—— -
models e e

= Example tool chain: Process
simulate (Siemens), Delmia
(Dassault), NX MCD (Siemens) -
RF::Suite (EKS Intec)

3D-Visualisierung

Elektrik & Peripherie Roboterverhalten Kinematik
Materialverwaltung

(0]
=
3 g
= L2
T o
=
-~
el
=

.. ‘ RF::Suite
= Preconditions: VIBN specific role my o | % .~ | R | 2] |
classes and COLLADA WinMOD . RF::RobSim RF::SGView |
v [TH] Examplelnstance Hierarchy P i ‘ "‘: ' h, ! g, !.
@@S(AMRDM{CIaaanIe:Rnbnt} w !\;‘/! E g Y S ST
Peripheriesimulation 3D-Visualisierung von Anlagen

v @ PublishedBaseFrame {Class: Role: PATH_FR}
V) ody Interfaces Debugger fur Roboterprogramme

s =
o4y FleLnkimplict {Clss:PATH C) Tooe | Virtuelle Anlage
= S Pt e A =
\J

v @ PublishedFlangeFrame {Class: Role: PATH PR}
v o) Interfaces
o filelinkimplicit {Class: PATH (I}

v o) Interfaces
o) FileLinkBxplict {Class: PATH Cl




<SAutomationML/>

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

Automation Engineering

Plant structure Plant components
- - + Component hierarchy + Mechatronical structures
= Generation of control projects
- Components relations - Parameters
con data

= Model based engineering of -
positive part of control code

+ Motion planning

= Integration of SFC networks in
different POUs

= Generation of POU hierarchies by
calling of sub-networks exploiting
activities and standard function n |

blocks e J
= Example tools: logi.CAD pustorean el I
(Iogl.CaIS) ﬁg! 4| 5, al Zait | Mot Schnelllauf | Z) O l_

= Preconditions: control specific

Semantics

. Unique object semantics using
classification catalogs

=

role classes, PLCopen XML e S




Further available tools with  AUlGEmETERIVIVE

The Glue for Seamless

AutomationML interfaces PORETORIE Noinesting

= Use of AutomationML in EDAG Production Solutions
= Data conversion as basement for virtual commissioning

= Consulting and application development in the field of AutomationML
for internal and external projects

~/Avuiinuees
<Attribute Name="rz">
<Value>24.999974</Value

</Attribute>

</Attribute>

<Externallnterface Name="Attj
<Externallnterface Name="Repj
<Attribute Name="refURI"
<Value>Libroot/Framed

A bute>
te Name="refType'

3D-Objekte > Export | ‘ . Tqr 4 ] Zellenstruktur >
von *'jt Zu *'dae . e ; €5 iRole/Frame"” / Export alS AML

Robotersimulation

[AutomationMLBaseInterface/AttachmentInterface” />
ib/AutomationMLBaseInterface/ExternalDataConnector/COLLADAInterface">

ROLER e i/ Structure” />
</Ir\\:erna1£1mevsr,>
<Internallink Name="Attachment"
<Internallink Name="Attachment"
<Internallink Name="Attachment"
<Internallink Name="Attachment"
<Internallink Name="Attachment"
<Internallink
<Internallink

jme 628} :Attachment" RefPartnerSide!
me 628} :Attachment” RefPartnerSide!

,_PP-845blc8d-fe3e-416d-9944-ebleaScafff3
._PP-01331925-09fe-4d35-9bc7-44c968564227
_PP-4f0b3e4b-4b2e-4108-b67a- 6577&77Cuadc
8D235131-D024-4361- -8EBS-8FEAD4954524_frame
? 124} :Actachment” r 287F1B69-1CES-4E28-A222-0A1C6496CE42_frame
124} Attachment” 5 7BA3DA17-6050-4984-88F4-E3F959038FC7_frame

A18314E0-43C7-4F6F-A053-5A552890EDA4_frame

<Internallink Name="Attachment" RefPartnerSideA="{E639106A-8DFS- 402(: BF01- EDIBZSCGBFN irnme 124} Ac\:achmenc" AMENE639106A-8DFS-402C-BF01-ED1923C4BFF7_frame
<Internallink Name="Attachment" RefPartnerSideA="{CCDDDF04-53B6-4AR0-B433-4B77BSAF68EC txame_lzq) Attachment” A C_frame
<Internallink Name="Attachment" ~ “

ame 124} :Attachment”
124} :Attachment”

3D'Visua||5ieru ng, i1 !':‘:rxfr:::
Materialfluss

<Internallink Name="Attachment"

: EDAG

PRODUCTION SOLUTIONS

25



Further available tools with  AUlGEmETERVITE

The Glue for Seamless

AutomationML interfaces PORETORIE Noinesting

= AutomationML module for
Enterprise Architect

= Extension towards SysML
= LieberLieber

= AutomationML Export Import
Mapper

= Mapping of SystemUnitClasses
= Inpro
= CAEXEditor

= Creation of AutomationML test files
= Fraunhofer IOSB

= COMAN

= Management of plant installation
projects

= Inpro




Further available tools with  AUlGEmETERIVIVE

AutomationML interfaces PORETORIE Noinesting

= |DA System

= Fusion and view generation of/in
engineering data

= cjt Systemsoftware AG & Fraunhofer
|IOSB
= Drive Solution Designer
= Engineering of drive chains
= Lenze

= ESP

= CAEX export and import (NAMUR
container)

= ESPlan
= Automatic Process Data Manager
(APDM)

= [Intelligent data quality and integration
platform




Further available tools with  AUlGEmETERVITE

AutomationML interfaces PORETORIE Noinesting

= Fast SUITE Edition 2

= Definition, planning, programming, simulation, and
optimization of production problems

= Cenit

= Process Engineering Tool Integration

= Provision of consistent engineering
information along the complete
plant life cycle

= ABB

= RobotStudio
= Roboter offline programming
= ABB



Further interesting application  AUEnEERIVE
fields of AutomationML B Eieh Engmneéning

= Automation generation within building
automation

= Modelling of building automation systems
and automatic control code generation

= HSU Hamburg

= Engineering of process industry systems

= Representation of process plant modules
following the Module Type Package
approach

= Namur

> HMTa[nl

= Engineering of communication systems in
solar industry

= Network modelling and device
configuration description

= OvGU Magdeburg

'[ Servnces.aml




AutomationML tomorrow

Were AutomationML can be of

Importance within future?
= Use as basic format for the

management shell of Industry

4.0 component

Deep dive: Ein diskutierter Ansatz fiir die
Struktur der Verwaltungsschale

ZVEl

Die Elektroindustrie

Sichten

Verwaltungs-
Schale <

Gegenstand, z.B.
Elektr. Achse <~

I ion Gegenstande.
dentifikation Verw.schale

N>

= Vielzahl verschiedener Merkmale

= Merkmale — Daten & Funktionen aus
der Fachlichen Funktionalitat
— "Inhaltsverzeichnis"

= Merkmale = "Atome von Semantik"
— Abbildung auf RDF o.a. moglich.

= Teilmodelle, etwa flr verschiedene
Normen

= Ressource-Manager — IT-Dienste far
die lebenslange Aktualitat von
Merkmalen, Daten.

Strenges, einheitliches Format '

Laufzeit-Daten
(vom Gegenstand)

tor

APIs

Unterschiedliche, sich ergénzende

Datenformate

s
=]
o
£
8
=
£
8
=
3
°
@
g
o

Wir achten auf Strukturdhnlichkeiten
mit dem IEC Standard 'Digitale Fabrik'

JAUIOMa

[onML/>

The Glue for Seamless
Automation Engineering

14.0-konforme Kommunikation

Verwaltungs-Schale <, 2.8, mit

Verfahrsatze
VerschleiRdaten

IEC 62832 CD2

ZVEI

Die Elektroindustrie

OF Assel

OF Assat Hoader
fes 0= 9473343434200
Surl b =

= Conveyort1, Line#!, Plart, Area §
Potarcn s OF Amse Cost = Conveyor

m Handbicher
[ Gg:nma.x.u fur elektrisches Achs-System N

i"aé “ >
R P

Condition Monitoring

m Verwaltungsschale indezentraler
Organisation

m Verbindung von realer & virtuelle
Welt am Ort der Maschine

m fur Bediener, Wartungspersonal,
Ingenieure

DF Asset Body

[om] [ ]

PC
Botting Conveyor
Unest

Figure 9 — Example of composite DF asset body

m Digitale Fabrik eher auf zentrale
Repositories ausgerichtet

m Virtuelle Welt, Simulation,
Fabrikplanung

m fur Planer, Konstruktuere,
Ingenieure

Source: M. Hankel, M. Hoffmeister, Neues von RAMI4.0 und der Industrie 4.0 Komponente, Referenzmodelle fur Industrie 4.0
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AUtomathnML tomorrow The Glue for Seamless

Automation Engineering

. Were AUtomatlonML can be Of Beispiel: Servohydraulische Achse in RAMI4.0 %
Importance within future?

%Energy management as Business Process I

= For the efficient Com bination Of : %;ngif:cig:gﬂ_gsgbmedwith central control unit in
engineering and runtime data of P i ﬁ

an Industry 4.0 component

Data: Ethernet with OPC-UA,
Position, Energy Open Core Interface (OCI)

Communication

Integration

Position control with position setpoint, 4EE
Collection and analysis of all energy data nemer

Control for:

Torque, Speed, ... s‘gﬁ"
Additional loadable functions : BOARD

Safety, Condition Monitoring, PLC, Anti-Slosh,
Energy save mode, ...

Drive converter:
WebServer, converting all sensor information

Informationsschicht _ ZV€ .

it
i
i
i

Perspektive Endkunde — Servomotor in Maschine Die Elektroindustrie
System:
Lieferantendaten Seriennummern Felddaten: Instandhaltung Cylinder block with pump,
= Belastungen Servo motor, valves, ...
Service und Inventarnummern = Laufleistung Durchgefthrte
Wartungsdaten = Umgebung Wartungen | TR e
5 = Vibrationsdaten
Ort (hohe Abtastung) .
= Temperaturen
(geringe
Abtastung)
Bedienung
Optimierung
Funktion:
Fielddevice
und L
Servomotor
| \ Maintenance \gN )\ Maintenance
Type / Instance

Quslle Plattiorm Industrie 4.0

Source: M. Hankel, M. Hoffmeister, Neues von RAMI4.0 und der Industrie 4.0 Komponente, Referenzmodelle fiir Industrie 4.0
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AutomationML tomorrow

The Glue for Seamless
Automation Engineering

= Were AutomationML can be of importance within future?

= Ensuring of discipline and tool crossing integration of engineering data with

the purpose of data exchange, project management, consistency
generation, ...

Plant Design & Construction Processes Operation & Maintenance Processes

Basic Detailed Procurement & _ Operation / _
Engineering Engineering Construction Flexible Re-Configuration

Integrated Discipline-Specific Views
i [
_II_E:;n‘mrl — -,

Mechanical
Engineer

AML.hub Features

Checks, Matchi
Integrated =

— — Engineering Processes
[Tool Data | Plant Topology Model Transformations
Electrical
Engineer 3
Software Dev_
Environment | +— —
Software
Engineer

Plant Topology
Editor — —

Plant Planner

il - - . 8 AutomationML Hub R

ibly project
pecific
Sérhantics

SPS
Programm

Inbetrieb-

) [ 14F Mode

uuuuuuuuuuu
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Value Of AUtOmathnML The Glue for Seamless

Automation Engineering

1. Realization of standardized, lossless, and efficient data
exchange between engineering tools based on standardized

Interfaces and an appropriate use methodology

Preconditions: Knowledge of received data

Preconditions: Definition of data elements to elements including syntax and semantics
be exported including syntax and semantics and knowledge about dependencies to
internal data model

Sending Receiving tool

Data in
. Data in h Transform data .
PrOJeCt Transform data h exchange Pro]ect
exchange format
data format data

Write data Exported Read data
Data data

model

i ? Mapping ?
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Value Of AUtOmathnML The Glue for Seamless

Automation Engineering

2. Enables

= Modelling and revision of content of individual data objects as well as
the relations between several data objects enabling consistency
guarantees

= Automatic version and variant management
= Vendor crossing / independent library development / management for
engineering data

3. Provides the technology basis for the integration of domain
specific semantics

= E.g. use of eCl@ss

4. Stepwise standardization of semantics
=  Step-by-step integration of new capabilities in consistent version steps
= Possibility of combination of standardized and not-standardized parts

= Possibility of development and consistent combination of domain
standards
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Value Of AUtOmatlonML The Glue for Seamless

Automation Engineering

5. Enabler for the automatic execution of currently manually
executed engineering steps

Examples for engineering steps possibly executed automatically are:

Naming of variables
Integration of connection structures (Communication, wiring, piping,

)

Generation of device and order lists
Offer generation
Consistency checks



AutomationML Information

= Were can further information to
AutomationML be found?

=» AutomationML Homepage under
www.automationml.org

=» Download area with all white papers,
software, developer examples, ...

=» Research projects, tools, publications,

=» AutomationML Newsletter

=» To subscribe check the AutomationML
Homepage

=» AutomationML in a Nutshell

<SAutomationML/>

The Glue for Seamless
Automation Engineering

<AutomatiomMI¥E

The Glue for'Seamless
Automation Engineering

AutomationML in a Nutshell
AutomationML e.V. Office
Nicole Schmidt, Arndt Liider

State: November 2015
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AutomationML Information s

Automation Engineering

= Contact:
= Office of AutomationML e. V. c/o IAF
Universitatsplatz 2, 39106 Magdeburg
Tel.: +49 (0) 391 - 67 51826, Fax: +49 (0) 391 - 67 12404
E-Mail: office@automationml.org
Internet: www.automationml.org

= apl. Prof. Dr.- Ing. habil. Arndt Luder

Otto-v.-Guericke University, Faculty of Mechanical Engineering,
Institute for Ergonomics, Manufacturing Systems, and Automation &
Institute for Mobile Systems

E-Mail: arndt.lueder@ovgu.de
Web: http://www.iaf-bg.ovgu.de/cvs.html






