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sisalto

 AutomationML (AML) lyhyt kuvaus
 Kalvot 1-12 liittyvat harjoitustehtavaan 2

=  (Huom: XML-dokumentin esimerkkina kaytetaan kuvitteellista
production_line.xml| dokumenttia)




AutomationML Architecture

Automation Markup Language is an XML schema-based data format
designed for the vendor independent exchange of plant engineering
information.

The goal is to interconnect engineering tools from the existing
heterogeneous tool landscape in their different disciplines, e.g.
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Relations in AutomationML
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Parent-child-relation

Parent-child-relations between object instances are used to represent
hierarchical object structures and

 describe a “consist-of-relation”.
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(XML — Esimerkki)

* AutomationML InstanceHierarchy (parent-child/consists-of-relation)

<InstanceHierarchy MNarme="Example_InstanceHierarchy™> " ) . ”
<IntemalElemergtdame="Example_Plant™ [D="GHQ1 ">~ ==~~~ 1 ..prosessit koostuvat osa-prosesseista...

sif MName="Processes" ID="G

<InternalEle L
| <IntermalElement Name="Transporl" ID="GUIDE™> oo oo oo 4
. <FExternallnterface Name="PPR" RefBaseClassPath="AutomationtLinterfaceClassLib/ . /PPRConnector’s> H

i <RoleReguirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Process"/> i
<fInternalElemant> i

1

<lntemalElement Marme="Turm1" ID="GUID3"> e e e e e e e e e =
zExtemallnterface Mame="PPR" RefBaseClassPath="AutomationdLinterfaceClassLib/ . PPRConnector /= i
| <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.../Process" > '
=/IntermalElement= !
<IntemalElement Narne="Transport2” ID="GUIND"> < --=-------—mmmm—m oo e 1
Pl cExtemalinterface Name="PPR" RefBaseClassPath="AutomationMLinterfaceClassLiby. . /PPRConnector’/» :
— i § =RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/. . /Process"/» H
¢ 11 </ntemnalElement> H
<IntemalElement Name="Assemblel" ID="GUID11">» <€=-=——==-——————m e e e 4
- «<Extemallnterface Name="PPR" RefBaseClassPath="AutomationMLInterfaceClassLib/.../PPRConnector"/> H
i <RoleReguirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Process"s> i
</InternalElement> :
_-:IntemaIElernent Mame="Transport3" ID="GUID12"> === H

<Extemalinterface Mame="PPR" RefBazeClazsPath="AutomationMLinterfaceClassLibd. . /PPRConnector”/=
. <RoleRequirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLib/.. /Process"/>
=/InternalElement>
: i <RHoleReguirements RefBaseRoleClassPath="AutomationMLBaseRoleClassLibf.../Process"f>
= </InternalElement>




AutomationML - Rakennehierarkia

Rakennehierarkiassa, jokainen objekti/osa esitetdan InternalElement-
nimisena elementtina ja kokonaisuus-osa suhde esitetaan sisakkaisina

InternalElement-elementteina.
* InternalElement-elementin attribuutit ovat

= Name
= ID
= RefBaseSystemUnithPath

<InstanceHierarchy MName="prodoction line":>

<InternalElement Name="unit 1" ID="d0e3">
<InternalElement Hame="Pdaatynostin PH1" ID="LM0OD1" RefiaseiystenU:itPath=“PerLjnESystemUnjtClassijfljftJ

<InternalElement MName="conveyor 1" ID="d0e9" EefBaselSystennitPath="ProdlLinesystemlnitClassLib/BELToonw
<InternalElement MName="conveyor 2" ID="d0e9" EefBaselSvstemnitPath="ProdlLinesSystemlnitClassLib/BELToonw
<InternalElement MName="lifter shelf 1" ID="d0De3" FEefBaseSystemUnitPath="ProdLineSystemUnitClassLib/1lift

«InternalElement Name="conveyor 1" ID="d0e3" EefBaselSvstenUnitPath="ProdlLinesSystemUnitClassLib/BANDC

</InternalElemsent>




Rakennehierarkia XSL-muunnos: PL.xml -> AML.xml

 kohdedokumentin (AML.xml) InternalElement:n Name-attribuutti saa arvokseen ko.
rakenneosan nimen ladhdedokumentissa (PL.xml), jos se on siina esitetty.

* Muussa tapauksessa Name-attribuutin arvo muodostetaan PL.xml:n ko. rakenneosan
elementtinimesta tdydennettyna elementin paikkanumerolla (position()).

<production line>
<unit>
<lift module modID="LMOD1">
<name>Paddtynostin PHN1</name>

<conveyor type="BELT"
<description lang="fi">Palettiknljetin
“<stoppexr/ >

</conveyor>

fdescription lang="fi">Nostaa paletin alakuljettimelta vlos Starter-modunlille</description>

(ala) </ /description>

<conveyor type="BELT" level="down" feed="in">
<description lang="fi">Palettiknljetin
“<stoppexr/ >

</conveyor>

level="qgp" feed="ont">

(v13) </ /description>

<InstanceHierarchy Name="prodoction line">
<InternalElement Name="unit 1" ID="d0e3">

<InternalElement HName="Padtynostin PNH1" ID="LMOD1" 1&f3&3e333tenU:itPath=“PrndLineSystemUnitClassLibjlift_mndl
<InternalElement Name="gonveyor 1" ID="d0e9" EefBaselSvastemUnitPath="ProdlLineSystemUnitClaz=Lib/BELToconveyoy
<InternalElement Name="conveyor 2" ID="d0e3" EefBaseSvstemUnitPath="ProdlLineSystemUnitClassLib/BELToconveyoy
<InternalElement Name="lifter shelf 1" ID="d0e3" 1&f3&3e333tenU:itPath=“PrndLineSystemUnitClassLibflifter_s
<InternalElement Name="gconveyor 1" ID="d0ed" EefBaselSyvatenUnitPath="ProdlLinesSystemlUnitClas=Lib/BANDoonvd

</InternalElement>




XSL-muunnos: PL.xml -> AML.xml

e Esimerkki: Production_line.xml:n elementtien
muunnos InstanceHierarchy:n ja
InternalElement:tien attribuuttien arvoiksi

<production_line>
<unit>
<lift_module modID="LMO001">
<name>P3aatynostin PN1</name>
<conveyor type="BELT" level="down" feed="in">

<InstanceHierarchy Name="production_line”>
<InternalElement Name="unit_1" ID="101">
<InternalElement Name="Paatynostin PN1" ID="LM001”
RefBaseSystemUnitPath="ProdLineSystemUnitClassLib/lift_module">
<InternalElement Name="conveyor_1" ID="101"
RefBaseSystemUnitPath="ProdLineSystemUnitClassLib/BELTconveyor"/>




Harjoitustehtava Vinkkeja

|
» Suositus: kayta template-tekniikkaa mahdollisimman paljon mieluummin kuin
for-each-luuppeja, koska se on XSLT:n keskeinen tekniikka
* Ensimmainen juuri-template kutsuu (xsl:apply-templates) ali-templatea, joka
‘'match:aa’ ‘production_line’ elementtiin.

* Tama ali-template kutsuu edelleen ali-templateja, jotka sisaltavat saannot
‘production_line’-elementin lapsielementtien kasittelyyn ja niin edespain...

<?xml version="1.0" encoding="utf-8"7>
<!-—— T2EZ 1: Students' wersion of aml transform.xsl. Extend this stub file -->
<!-- U2E2 1: Transforming source file production line.xml to AML format. ——>

|[cx=1: 5tylesqeet verzion="1.0" zmlns:xszl="http: ffwww w3.org/199s8 /5L, /Transform" >
<xsl:output method="zml" indent="yes" encoding="utf-8" media-type="text/xml"/ />
<xsl:variable name="glas=libpath">ProdLinesSystemUnitClassLib</x=sl:variable>

“1l—— Main entry point -->>
| <xsl:template match="/">
| <xsl:element name="AntomationMLLibrary">
<xsl:applvyv-tenplates 3E;Ect=”prnductjon_ljne“f}
</x=sl:element>
</Hslicenplaces

<1 —— TOTEUTZ TAHAW MUUNNOESEN TEMPLATET CHJEIDEN MUEAAN —-3»
</Hsl:styleshest> : :::

HUOM: Tehtavassa 2 ‘assembly_line’ vastaa taman esimerkin ‘production_line’ elemettia.




Parent-Child Relation & Class-Instance Relation
Production_line_ AML.aml - InstanceHierarchy

A
|
Instance of I a
1 1
7 1
<InstanceHierarchy Name="production line"> / I}
<InternalElement Name="unit 1" ID="d0e9%"> 7/ /
<InternalElement MName="Pidtynostin PN1" ID="LMOO1" RefBaaeSyatemU:itPath=”PrchineSystemUnitClassLibﬁlift_modube“i" /
<InternalElement Name="conveyor 1" ID="d0ed" EefBaseSyvstemUnitPath="ProdLineSystemUnitClassLib/BELTconveyor" /> ’,/
<InternalElement Name="conveyor 2" ID="d0ed" EefBaselvstenUnitPath="ProdlLineSystemUnitClassLib/BELTconveyor" /3 -
<InternalElement Name="lifter shelf 1" ID="d0e3" RefBaaeSyatemU:itPath=”ProdLineSystemUnitClassLibfliftep_shelf“>
<InternalElement Name="conveyor 1" ID="d0e3" FefBaseSvstemUnitPath="ProdLineSystenUnitClassLib/BANDconveyor" />
</InternalElement>
<InternalElement Name="sensor 1" ID="d0Ded" FEefBazseSyvstemUnitPath="ProdLineSystemlUnitClassLib,/INDUCTIVEsensor" />
<InternalElement Name="chassis 1" ID="d0e3d" EefBaseSyvstemUnitPath="ProdLineSystemlUnitClassLib/SAFETYchassis" /> f
</InternalElement> I
</InternalElement> N
<InternalElement Name="unit 2" ID="d0e9%"> /

<InternalElement MName="Starter-modomnli ST1" ID="SMO01" RefBaaeSyatemU:itPath=“ProdLineSystemUuitElassLib/starter_module”:/
<InternalElement Name="conveyor 1" ID="d0ed" EefBaseSyvstemUnitPath="ProdLineSystemUnitClassLib/BELTconveyor" /> ’,/
<InternalElement Name="conveyor 2" ID="d0ed" EefBaseSyvstenUnitPath="ProdLineSystemUnitClassLib/BELTconveyor" /> = -
<InternalElement Name="conveyor 3" ID="d0ed" EefBaseSyvstemUnitPath="ProdLineSystemUnitClassLib/BELTconveyor" />
<InternalElement Name="sensor 1" ID="d0Ded" FEefBazseSyvstemUnitPath="ProdLineSystemlUnitClassLib,/INDUCTIVEsensor" />
<InternalElement Name="sensor 2" ID="d0Ded" FEefBazseSystemUnitPath="ProdLineSystemlUnitClassLib/0PTICsensor" />

<InternalElement Name="crossing 1" ID="d0ed" REefBaseSvstemUnitPath="ProdLineSystemUnitClassLib/GenericCrossing" />
<InternalElement Name="crossing 2" ID="d0ed" REefBaseSvstemUnitPath="ProdLineSystemUnitClassLib/GenericCrossing" />
<InternalElement Name="crossing 3" I0="d0ed" REefBaseSvstemUnitPath="ProdLineSystemUnitClassLib/GenericCrossing" />

</InternalElement>
</InternalElement>




AutomationML - Luokkahierarkia

* Laiteluokkakirjasto SystemUnitClassLib listaa laiteluokat, joihin
rakennehierarkiassa InternalElement —elementteina esitetyt laiteinstanssit

viittaavat.
* Jokainen laiteluokka esitetaan yhtena SystemUnitClass-elementtina ja
luokkien nimet esitetaan sen Name-attribuutin arvona.

* Luokkien perintahierarkia esitetaan viittauksena attribuutin
RefBaseClassPath arvolla

<SystemUnitClassLib Name="ProdLineSystemUnitClassLib">
<SystemUnitClass Name="GenericModule"/>

<SystemUnitClass Name="GenericConveyor"/> =
<SystemUnitClass Name="BANDconveyor” RefBaseClassPath= ﬁ

"ProdLineSystemUnitClassLib/GenericConveyor"/>

Instance of




Class-Instance-Relations
Inheritance-Relations

Instance-Instance-Relations

MUUT RELAATIOT




Class-Instance-Relations

[
 (Class-Instance-Relations

* [Instances represent individual objects and are characterized by a
unique identifier and parameter set.

* An AutomationML object shall be modelled as CAEX
InternalElement as part of the CAEX InstanceHierarchy tree.

* The source class shall be indicated in the CAEX tag
“RefBaseSystemUnitPath” of the instance.

= This tag shall comprise the full path and name of the source class.

4 InstanceHierarchy
= Hame ClaszinstanceRelation Example Instance Of
InternalElement
= Name Objecta, A
= Iy =LI0 I
| = RefBaseSystemUnitPath mySystemUnitClassLibiaeneric_Valve ,,
znstanceHierarchy Mame="ClassinstanceRelation Example"= 7’ /

i <internalElement Name="ObjectA" ID="GUID1" RefBaseSystemUniPath="mySystemUnitClassLibigeneric_Valve": — = -
=fnstanceHierarchy=




Inheritance-Relations

* Inheritance-Relations
* Inheritance between classes shall be defined according to the IEC 62424.

* Ifinheritance is required, the parent class shall be specified using the
CAEX tag “RefBaseClassPath” comprising the full path of the class
according to IEC 62424.

A SystemUnitClassLib

= Hame InheritanceExamplelikb
& SvstemUnitClass

= Hame Rokot1 234
& SystemUnnClass
= Hame =pecialRobot! 234

I . = RefBaseClassPath InheritanceExamplelib/Robot1 234

«SystemUnitClassLib Mame="InheritanceExampleLib"= Sub-class of
i =SystemUnitClass Name="Robot1 234"/= e e R ~
=mvystemUnitClass Mame="SpecialRobot1 234" RefBazeClaszPath="InhertancetcamplelibRobot1 234" -~ -

=f=ystemUnitClasslibes




Instance-Instance-Relations

 |nstance-Instance-Relations are relations between two interfaces of
arbitrary AutomationML objects.

* Instance-Instance-Relations shall be stored by means of the CAEX
Internallink functionality.

* Internallinks should be stored at the InternalElement which is the lowest
common parent of the corresponding connected CAEX objects.

* Instance-Instance-Relations shall be defined only between corresponding
CAEX Externallnterfaces

= The Externallnterfaces should be derived directly or indirectly from one of the
AutomationML standard interface classes.




Instance-Instance-Relations

=instanceHierarchy Name="LinkExamplke’=
 etamotierardhy =lntermaElemert Mame="Statian"™ I0="GUID1 "=
= Name LinkExamgle i i =nternslflement Name="Rob1" ID="GUIDZ">
& InfernalElement 1 =Extermalrterface Name="51&r" RelBasellassPalh="AutomationMLinlerisceClazsLibl S Sgnalrerfacs’~
= Hame Station I apAfiribude Name="Type"= -
=m0 Ut i [ evaluesdigtalsivales RN
.-Imerml_ﬂ;:nem — : =ipMributes ~ -
= mm GLIDZ =t Mame="Direction”= S -
& Extarnalirtariacs i I avaluesinefalues= So
= llame Start *. i i aibdtributes N
= Rﬂﬁimtliu?thAuﬂondmtlmbrlutﬁdasiihf...fmwcrfacb <Externalinter face > ~ ~
B O Vanse i | ainternalElements S -
1 Type digital =internalElement Mame="PLC1" ID="GUD3"= ~
- - - 2 Direction L i <InternalElement Mame="Boardd1" [D="GLCY"= S
femetoment___ i i «Externalrterface Name="Charneld! " thElasau:lngspath-"nub:nﬂiunMLlntarfanacmssu\;{...i Signalitert
= GLIDD R f.".frema.'- : i -Iﬂ.ﬂi'h"il:lLl‘tB N'_]FE""‘T'!I'F'E.:' o \
 InternalElement e Lirk i i =Valesdigia=alue= S o \
= Hame _ - Edard0l ' : i =fatnbLtes ~
——— ‘ | ]| ] ] Arhnds Nomo~Droctar o \
J. = Hame r——— i =Vae=Out=Nelue= S
o = ReTBASECIASSPAN AULCMONMLIErTaceCias i =fAfirbutes \ I
Signalrierisce i i =fExternalmeriaces \ !
’J | Aibee @ = Hame {3} Value E :JmEmEEWﬂ:’ I ,
l,'J } 1 Type daotal 5 =rternaElement: 1 1
Al L Pl 2 Diection Out i1 dnternelling Mame="Hardwarelink1* RelParnerscea="GUI04Channelll” RefParnes SideB="GLIDZ Start"/=
« InternaiLink (1) / IoefinternalElements
= Hamew = RefPartnerSided = RefPartnerSideB
! 1 HardwareLinki GUIDH: Channel0] GUDZ Start sAnstencelisrarchy=

Link between




Inheritance Relation
Production line_ AML.aml - SystemUnitClassLib

Sub-class of

</ BystenmnitClassLib>
<«InstanceHierarchy Name="prodoction line">

- --" T~ ~N o
<?xml version="1.0" encoding="utf-B"7?> _ - - AN -
<AutomationMLLibrary> _ - -~ o
<SystemnitClassLib Hame=“PrndLineSystemUnitE}aséLib“} \\

<5ystemUnitClass Name="GenericModule"/> - \
«SyatenmInitClaszs Name="GenericConveyor"/ /> q-=-=——=———--—-=-=-=-=- - TTe=o \:‘
«SystemnitClass Hame="GenericfSensor"/>
<SyatemnitcClass Name="GenericCrossing" /> SUb-ClaSS Of I, h \\
«SystenmUnicClass HName="GenericChassis"/ > /
<SystemUnitClass Mame="lift module" REfBaseC;assPath=“ProdLinESystemUnitﬂlassLibfGEﬂEticMcdule“H}/
<SystemnicClass Name="starter modunle" EefBaseClassPath="ProdlLineSystemUnitClassLib/GenericHodule" />
<SyatemUnitcClass Name="workstation" EefBaseClassPath="ProdLineSystemUnitClassLib/GenericHModnle" /> /
<SyastemnitClass Hame="BANDconveyor" RefBaseC;assPatt=“PrudLineSystemUnitElassLibfGenerichnveyur“Ib—-/
«SystemnitClass Hame="BELTconveyor" RefBaseClassPath="ProdLineSystemUnitClas=Lib/GenericConveyor" />
<SyatemUnicClass Name="INDUCTIVEsensor" EefBaseClaszsPath="ProdlLinesystemUnitClassLik/GenericsSensor" />
<SyatemInitcClass Name="0OFTICsensor" EefBaseClassFath="ProdLineSystemUnitClassLib/Genericsensor"/>
«SyatenInitClaszs Name="SAFETYchassis" EefBazeClassPath="ProdLineSystemUnitClas=Lib/GenericChassis"/ />




