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I Naﬁvg process modeling in AutomationML

x

File Edit View Extras Pluglns Information
D A | <AuvtomationML/>| & @ wn~ B HE AP A P27 & == 3« [
= nE‘.Jnch-ilcfar\'I"-r- ol AMLFPE|s ] o
nE B E Search., Xa+~ 4~ rtg |FPBJSVI!NN [ Status / Disgrostics
« ManufactureCylinder_IH
el g Manufacture_Cylinder_IH [Version: 1.0.0 } -
e = VDI 3682 0 errer(s), 2 wamning(s), 1 info— see Findings panel
E 4 [iE] Manufacture_Cylinder {Class: FPD_Process Role: FPD_Process, Structure) _ L Reesn o™ el taiy Rmip Ak L= e i
3
] b [i] SystemLimit_Manufacture Cylinder {Class: FPD_SysternLimit Role: FPD_SystemLimit} « .
i ey :
g b
] . =
S ’ Lid Spring Plston Cylinder Q
a
= = S — - i o) o et |
T . 1 Limit_Manufacture_Cylinder |
| : o
| !
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: 1
! |
| :
|: ) ! 1
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b 1 1
. 1
! 1
! i
| Preumatic_Cylinder '
! 1
nterfaceClasslib.  Attributelypelib  SystembnitClasslib | RoleClassLib - | YIS M asi i iiEiniiae - 2 hliihiaessriesr il i i
E[Z]El Search.., b T Aa%g
4 (@ VDI_FPD_ReleClassLib {Version: 1.2.0 }
[ FPD_Process {Class: Structure}
FPD_SystemLimit Open minimap
[} FPD_Object { Class: AutomationhdLBaseRale}
{9 FPDState (Class: FPD_Object} 0 VDI 3683 Findings — D eirar- 2 warming - 1 oo
[ FPD_Product {Class: FPD_State) RULE ELEMENT MESSAGE
] FPO_Energy {Class: FPD_State) VDI3682 StateCardinality Manifacture. Cylinder Process ‘Manufacture_Cylinder’: anly 0 state(s), expected 2 (VDI 3682 Bitd 2).
[ FPD,_inf tion {Class: FPD_State} VDI3682.ProcessOperatorCardinality Manufacture_Cylinder Process "Manufacture_Cylinder’; no ProcessOperator (VDI 3682 Bild 2: cardinality 1.%).
] FPO_ProcessOperator {(Class: FPDObject} ) VDI3682.0CLVersionRevisionPresent  SystemLimit_Manufacture € [VDI3682.0CL VersionRevisi ) £PD_Object {41cef028-2662.4090-b155-4078c8002eb ] |
[ FPD_TechnicalResource {Class: FPD_Object) |

I:Tr Attribates - no object selected

B AMLRelease [ CADemc\FPD.aml @ B

Chck here 10 change =3 &

HEEDE @

Attribute details:

Relations [ He

2’
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What did we see? VDI/VDE 3682

Part 1: Graphical representation Part 2: Information model
@ Product — Flow .
P
@ Energy <+« ——» Usage oeess ;
. Input Product consists of
@ nformation .| - m
- : I <<abstract>> System Process | 2ssignedto]  Tachnical
Process Operator | | State Boundary Operator | Resource
I A )
. [
@ Technical Resource | 1 | | \ Usage
f o : Syst B d | | Product Energy Information IR
r_a ystem boundary {Output Product : assigned to assigned to -] Flow
assigned to
|

|

Part 3: Exchange format

Announced in 2015,

but still not defined.

Process
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I The VDI wanted a Part 3: So we tried it in AutomationML

The Result

EE Search... r Q. 4 ~ Aa g
- VDI_FPD_SystemuUnitClassLib Mersion: 1.2.0 }
> (Y] FPD_Process {Role: FPD_Process, Structure }

4 VDI_FPD_RoleClassLib Mersion: 1.2.0 }
FPD_Process {Qass: Structure}

HEEEE.

4 VDI_FPD_InterfaceClassLib Mersion: 1.2.0 }

FPD_SystemLimit
FPD_Object {Qass: AutomationM LBaseRole }

FPD_SystemLimit {Role: FPD_SystemLimit }
[Ex] FPD_Object {Role: FPD_Object}
[ FPD_State {Qlass: FPD_Object Role: FPD_State }

FPD_Port {Qlass: Port }
[ic] FPD_Flowin {Class: FPD Port }

FPD_FlowOut {Qass: FPD_Port }

FPD Product ‘DE FPD State} [ExX] FPD_Energy {Qass: FPD_State Role: FPD_Energy }

FPD_Energy {Qass: FPD_State }

FPD_Usage {Qass: FPD_Port}
FPD_ParallelFlowIn {Qass: FPD_Port }

>
>
>
FPD_State {Qass: FPD_Object } S FPD_Product {Qlass: FPD_State Role: FPD_Product, Product}
>
> FPD_Information {Qass: FPD_State Role: FPD_Information }
>

[ExX] FPD_ProcessOperator {dass: FPD_Object Role: FPD_ProcessOperator, Process}

FPD Information {GE FPD State} > [Ex] FPD_TechnicalResource {Aass: FPD_Object Role: FPD_TechnicalResource, Resource}

FPD_ProcessOperator {Qass: FPD_Object }
FPD _TechnicalResource {Qass: FPD_Object }

> ISO_PT_SystemUnitClassLib Mersion: 1.0.0 }

[ic] FPD_ParallelFlowOut {Qass: FPD_Port}
FPD_AlternativeFlowin {Qlass: FPD_Port }
[ic] FPD_AlternativeFlowO ut {Class: FPD _Port }

> ISO_PT_RoleClassLib {Mersion: 1.00 } D (i ISO_PT_InterfaceClassLib Mersion: 1.0.0 }

V'l VDI_FPD_AttributeTypelLib Mersion: 1.2.0 } > VDI_FPD_AttributeTypelib Mersion: 1.2.0 } . .
4 [ FPD_Iderntification b (@ 1SO_PT_AttributeTypeL ib Mersion: 1.0.0 ) 5 libraries: 28 classes for the language, 3 for the geometry.

- OMG_DD_AttributeTypelib Mersion: 0.1.0 }
- DD_Bounds
> <A> position {Type: DD_Point }
<A> width

<A> uniqueldent
@ longName Plain CAEX. All of it public.

<A> shortName

<A> versionNumber <A> height

And a mapper between FPB.js and AML:
https://aml.fpbjs.net

<A> revisionNumber - DD_Waypoint
P <A> position {Type: DD_Point }

- DD_Point

V' FPD_Characteristic
D> <A> Category {Type: FPD_ldentification }

> <> DescriptiveElement ax

<A> Yy
D> <A> RelationalElement
> ISO_PT_AttributeTypeLib Mersion: 1.0.0 }

> OMG _DD_AttributeTypelib Mersion: 0.1.0 }

> il AutomationM L_ObjectReterences_Attribute T

> “ffl AutomationML ObjectReferences_AttributeT

Process
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FPB.js and AML read each other

Input (FPB.js JSON)

"identification": {
"$type": "fpb:Identification”,

"uniqueldent": "caaf949f-23e2-Ulby-8T744-1fedc7l69042",

“LongName": "*, o
["shortMame": "Check_Quality"
"yersionNumber": "',

"revisionNumber": ""

|

"isAssignedTo": [
"8c993Ud3-3b22-UaSe-b577-db50deld8de6"

]I

"incoming™: [
"f5a%ec58-a3e7-Ucda-bl9b-cfEUc6e68ULc”

1,

"gutgoing”: [
"4a745616-d9ff-4198-9281-U4c7898a8ceTe",
"d8191691-8828-u48fd-bcad-9c315665aaf8",
"efuS0de5-dTTF-Ufc2-9820-1cbB682a1904"

]I

“name": "Check_Quality"

https://aml.fpbjs.net
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Clear Output (AutomationML) Copy Download
RefBaseRoleClassPath="AutomationMLBaselibrariesAMLEd22_11_6@Automation
MLBaseRoleClassLib/AutomationMLBaseRole/Product" />

o </InternalElement>
<InternalElement Mame="Check_Quality" ID="{caaf9u9f-23e2-Ulby-
| 87ul-1fedc71698U2}"

RefBaseSystemUnitPath="VDI_FPD_SystemUnitClassLib/FPD_ProcessOperator"
>

<Attribute Name="Identification" AttributeDataType="xs:string"
RefAttributeType="VDI_FPD_AttributeTypeLib/FPD_Identification">
<Attribute Name="uniqueIdent" AttributeDataType="xs:string"=>
<Value>caafougf-23e2-41by-87u4-1fedc 7169042 </Value>
</Attribute>
<Attribute Name="LlongName" AttributeDataType="xs:string" /=
<Attribute Name="shortName" AttributeDataType="xs:string"=
<Value=Check_Quality</Value>
</Attribute>
<Attribute Name="versionNumber"
AttributeDataType="xs:string" /=
<Attribute Name="revisionNumber"

AttributeDataType="xs:string" />
& el ittrihntas “

©

<InternalElement Name="Check_Quality" ID="{caaf9u9f-23e2-Ulbl-
87ul-1fedc71690u2}"
RefBaseSystemUnitPath="VDI_FPD_SystemUnitClassLib/FPD_ProcessOperator"

Process

A




The MPS 500 and its process

Raw Storage
(Thermometers)

Raw Storage
(Cylinders)

Cylinder Lid Spring Piston

(XXX ==

. Shipping Area

|
. |
T Buffer |
| Storage - —-——-=-=-=--1-
= | |
' |
' I
| Cylinder_ ) .
NyOK Pneumatic_Cylinder I
I
— | Robotic . I
] Assembly T TR T T T T T Tt T T T T
Quality =
Check ] —
_
Festo MPS 500, seven stations. It makes a pneumatic cylinder The same plant as a process: VDI/VDE 3682, one operator.

e o
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I One operator becomes a process

Cylinder Lid Spring Piston
oF [Alributes  SLMPSS00Manufacture Cylinder = AL p m m = e =
HEMNEE =
b fieation Type: FPO_ldentification ]

& Characteristics
[ Viewlnformation {Type: DD _Bounds |
.. refProcess{Type: rafletailob) |

Cylinder
A Attribute details: refProcess of ManufactureCylinder

I Information ®
Diescription
identification 2 0(0 ;

MNarme. refProcess (J

Mkt £ 06

Value [£34832ef-cfe0-41bb-B033-d5291a808557)

Cylinder

Cylinder

> VDI_FPD_AttributeTypelib Mesrsion: 1.2.0 }
> ISO_PT_AttributeTypelib Mesrsion: 1.0.0 3
> OM G _DID_AttributeTypelib Mession: O.1.0 3}
- A AutormationM L ObjectReferences AttributeTypelLib Mesrsion: 1.1.1-beta 3
refoObj
E refBaseObj {Type:refObj 3
refAspectObj {Type:refObj 3
[E) refDetailObj {Type: refoObj 3
[E] refAbstractObj {Type:refObj 3

Cylind
: NéIQ i Preumatic_Cylinde

L e N - = = = = N - = = = =
Preumatic_Cylinder

NOK Preumatic_Cylinder
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I The plant is already in the file

Cylinder Lid

I Cylinder_
I NOK

|

Spring 4 T8 IH_MPS500 Plant Mersion: 1.00 }
1

Preumatic

> 23 IH_FPD_ProcessView Mersion: 1.00 }

D %g IH PT BehaviorView Mersion: 1.00 } > [iE] Cylinder Distributor {Class: FPD_TechnicalResource Role: FPD_TechnicalResource, Resource}

> [iE] Distribute_Cylinder {Class: FPD_ProcessOperator Role: FPD_ProcessOperator, Process}

> [E] Spring {Class: FPD_Product Role: FPD Product, Product}

> [iE] Lid {Class: FPD_Product Role: FPD Product, Product }

P [iE] Cylinder {Class: FPD_Product Role: FPD Product, Product }

4 [E] QualitySystem {Class: FPD_TechnicalResource Role: FPD TechnicalResource, Resource }
~o FPD_Usage {Class: FPD_Usage } P

o PlantEquipmentLink {lass: AutomationM LBaselnterface } 4

> [i€] DrillingSystem {Class: FPD TechnicalResource Role: FPD TechnicalResource, Resource}

> [iE] Part_Distributor {Class: FPD_TechnicalResource Role: FPD_TechnicalResource, Resource}

> [iE] AssemblySystem {Class: FPD_TechnicalResource Role: FPD_TechnicalResource, Resource}

- EI MPS500 > [E] FinishedGood_Distributor {Class: FPD_TechnicalResource Role: FPD_TechnicalResource, Resource }

> [E] RawStorageThermometers > [E] SystemLimit_Manufacture Cylinder {Class: FPD_SystemLimit Role: FPD SystemLimit }
> [[E] SL MPS500 {Class: FPD_ProcessRole: FPD_Process, Structure }

> [iE] RawStorageCylinders
> 23 IH_PT_BehaviorView Mersion: 1.00 }

> ProcessingStation 4 %2 |H_MPS500 Plant Mersion: 1.00 }
> [E] QualityCheckStation 4 [iE] MPS500
P [iE] RawStorageThermometers
R ti mblyStation \
> [E] RoboticAssemb yStatio > [E] RawStorageCylinders
> [iE] BufferStorage b [E] ProcessingStation
> ShippingArea 4 [iE] QualityCheckStation

~o EquipmentLink Llass: AutomationM LBaselnterface } 4
> [iE] Controller .
~o Sensor OK lass: AutomationM LBaselnterface } >
~o Sensor NOK lass: AutomationM LBaselnterface } P
> [iE] RoboticAssemblyStation

> [E] BufferStorage

Process Plant
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Cylinder_
NOK

Cylinder

i Rl
How to describe the behavior of the alternatives?

= AMLRelease [ CADemo\BridgingExample_MPS500.aml &/ £

Pneumatic_Cylinder

Pneumatic_Cylinder

°
) ! - t N t ?
! Petri Net:
File Edit View Extras Pluglns Information
D A |[<AuvtomationML/>| ® v & =w~ B 2 avyr R H o= oz [
E || [ mstancerterarchy . AMLFPEjs | AMLPetribiet - x
& Petrinet |5tz i ies |
T | EEE R seren. X Qv v iy net | Status / Diagnestics |
i - . 'Update ) Refresh Met = [ 2 warningls) ted ‘Petnilets 21 added, | updoted, (removed. Soved.  unsaved disgram changes
= b [ ReboticAssernblyStation P& qis)
g
g b [E] BufferStorage
e b [ Shippingarea Token Replay @
z
. B b [ Controller
g b [i] QualityCheckStation @
4 Tg Petriers | 100} .
- L]
¥ 4 [iE] Petri net {Class: FT_Net Role: PT_Met, Structure] Lol
E
= : o+ Resull_O
2 o Out_Are_byzSokndutiT 1jp{Class: PT_NodehrcEne } 4
4 [E] Checking [ Class: PT_Place Robe: PT_Place}
=2 In_Arc_78neq Sn7Tjol{Class: PT, 14 O o
w0 Out_Arc_bE2Trghaddwajdm lnygrimy2{Class: PT_NodefrcEnd | 4 v—l _e Approve Approved Release
= Out_Arc_logayb05ulic3kkfdeqonyy3{Class: PT_NodedrcEnd } 4 L 1o
4 [E] Rejected {Class: PT_Place Role: PT_Place] l Idle # @Start Checkin
=& In_frc_cf P {Class: PT_! e
o Qut_Arc_cegsOntfazyiSyecm3pm212be{Class: PT NodeArcEnd ) 4
4 [ Approved | Class: PT_Place Roles PT_Place] —’O—'
o In_& i scbmwg 1 Svet{Class: BT End § 4 - -
it i Al e : O/‘ Reject Rejected Discard
o Out_Arc_SgtliSnapdéldonSetslnél{Class: PT NodefrcEnd ) 4
4 [E] Result_DX {Class: PT_PlaceRole: PT_Place) Result_NOK

o Qut_Arc_! 75T,

4 [E] Result_MOK {Class: PT_Place Role: PT_Place}
= Qut_Arc_c154nB5p7

{Class: PT_| 14

leo231{Class: PT_ModeArcEnd | &

4 [IT] Start {Class: PT_Transition Roles PT_Transition]

+6 In_ire_by 1jr{Class: PT_NodeArcnd } 4

+o Qut_Arc_Tareqteakkgud20633nTTjel(Class: PT_| 14
4 [E] Approve {Class: PT_Transition Role: PT_Transition )

v In_Are_b82Trghad3 2{Class: PT_b End | 4

vo Out_Are_aBBsjjcltpsha2ebmug71Svet|Class: PT_NodebseEnd | 4

vo In_Arc_9 18 1ds7sT2wrndtiw(Class: PT 1
4 [iE] Reject {Class: PT_Transition Role: PT_Transition]
»0 In_rc_lagaybSuliokksfd {Class: PT_NodeArcEnd | 4
o Qut_Arc_cjth Class: PT_NodeArcEnd | 4

v In_Arc_c134n85pTrtEvekvmel 00231 {Class: PT_NodeArcEnd | 4
4 [ Discard {Class: PT_Transition Role: BT Transition |
w0 o Are cvoelitfond SuncmSnm M I3 Cace DT ModafocFod L4

Sy ¢

[ | Avbutes : Petr neyfidie

BHNEOE =
b ldentification{Type: PT_|dentification |
b & ViewInformation(Type: DD_Bounds |
- Indtialarking
b LabelOffset|Type: DD _Peint |

Attribute details: InitiaiMarking of Idle

Information #

Deseniphion

Identification £
Mo InialMarking

Value #
Value 0

Default value o

Data Type wsinonfegativelnteger -
Unit -
Constraint Canstraint collection =+
Relations %
Semantic Sernantic collection

Antribute Type Drop ..

Relations | Header

InterfaceClzeslil Systeml
I
I
_—eem Em mm mm = mm = = = = o mm == o= o]
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The same trick for Petri nets

> VDI_FPD_RoleClasslLib Mersion: 1.20 } - ISO_PT_InterfaceClassLib Mersion: 1.00 }

[ic] PT_Port {Qlass: Port }
[ic] PT_NodeArcEnd {Qass: PT_Port } - e

. " 22 tera s
PT_ArcSource {Qass: PT_Port }

P ISO_PT_RoleClassLib {Mersion: 1.0.0 }

> VDI_FPD_AttributeTypelib Mersion: 1.2.0 }
PT_Net {Qass: Structure }

> ISO_PT_AttributeTypelib ersion: 1.0.0 }
PT_Element {Aass: AutomationM LBaseRole }

PT_Place {Qass: PT_Element}

- OMG_DD_AttributeTypelib Mersion: 0.1.0 }

PT_ArcTarget {Qlass: PT_Port} - DD_Bounds

PT_Transition {Aass: PT_Element} > VDI_FPD_InterfaceClasslib {Mersion: 1.2.0 }

> <A> position {Type: DD_Point }
PT_Arc {Qass: PT_Element } <A> width
<A> height
- DD_Waypoint
> <A> position {Type: DD_Point }
- DD_Point
<A> X

<A> Yy

> T AutomationM L_ObjectReterences Attribute ly

3 libraries: 15 classes for the language. The geometry library is the same as for the FPD.

PNML stays the exchange format. AML is where the net meets the plant.
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I An arc is an element, not a line

4 %E IH_PT_BehaviorView
4[] QualityCheckControl {Role: PT_Net)
4 Idle {Role: PT_Place} &-~------
*0 NodeArcEnd_1 4
*0 NodeArcEnd_2
*0 NodeArcEnd_3
4 [ie] Arc_Idle_to_Start {Role: PT Arc} o

<A Weight = 1

=0 ArcSource 4

*0 ArcTarget 4
- Start {Role: PT Transition} & ----

=0 PlantSignallLink

=0 NodeArcEnd_1 4

=0 NodeArcEnd 2

A link cannot carry a weight. An InternalElement can, and it can be referenced and versioned.
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I Result_OK listens to the plant

Idle

Result_OK

Start

Checking

Approve

Approved

Rejected

Release

Discard

=0 Equipmentlink{Class: AutomationMLBaselnterface } D

=0 Sensor_OK{Class: AutomationMLBaselnterface } 4

QualityCheckStation

4 78 IH_PT_BehaviorView {Version: 1.0.0 }

4 [iE] QualityCheckControl {Class: PT_Net Role: PT_Net}
> [iE] Idle {Class: PT_Place Role: PT_Place}
b [IE] Start {Class: PT_Transition Role: PT_Transition}
b [iE] Checking {Class: PT_Place Role: PT_Place}
> [E] Approve {Class: PT_Transition Role: PT_Transition}
b [E] Reject {Class: PT_Transition Role: PT_Transition}
> [iE] Approved {Class: PT_Place Role: PT_Place}
D [iE] Rejected {Class: PT_Place Role: PT_Place}

4 [iE] Result OK {Class: PT_Place Role: PT_Place}

~o PlantSignalLink{Class: AutomationMLBaselnterface } 4

=0 NodeArcEnd_1{Class: PT_NodeArcEnd } b

«0 NodeArcEnd_1{Class: PT_NodeArcEnd } D

Behaviour
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refObj: one object, several representations

Same object, a second context
I\ AutomationML_ObjectReferences_AttributeTypelib

P&ID, certified O Security model
() refObj
abstract, semantics unspecified @ P1 {Pump} M% E] P1 sec {Pump}
—
. Ay minalFl =12 m¥h P~ o i =D of P1
@ refBaseObj NominalFlow m . _ + refBaseObj o
on an aspect object, points at the base object o Medium = water = «» RiskCategory = high
refAspectOb)
Ay =
n refAspectObj Accesslevel =2
on a base object, optional way back
B AT i i
| . refEtailot] ; 1 . Same pump, seen by the security team: own attributes, and the certified model stays untouched.
on an abstract object, points at the detail
| . Same subject, two levels of detail
- refAbstractObj e
on a detail object, optional way back
%5 Process view, top level %5 Sub process, decomposed
5 AttributeTypes, all xs;IDREF. Nothing in CAEX changes. i o i
(]) Manufacture_Cylinder (FPD_ProcessOperator) ’wpy ((9) sL_Manufacture_Cylinder (FPD_Process)
A+ refProcess = ID of the sub process iy - i refObj = ID of the operator
oo Identification P o Distribute_Cylinder, Create_Hole, ...
refAbstractOb]
Different type, different structure, may live in another hierarchy. The way back is optional.
The reference is an attribute whose value is the ID of the target. The target does not have to know. Delete the aspect, the base stays. Base and aspect: same type. Abstract and detail: any type.
Drath, Nabizada: When One Reference Is Not Enough. Multi-Context Modeling in AutomationML. ETFA 2026. Library 1.1.1-beta, AML
Editor library manager. Process Plant Behaviour
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Now we have a continuous chain

4 't8 IH_FPD_ProcessView 4 B8 IH_MPS500_Plant 4 28 IH_PT_BehaviorView
4[] SL_MPS500 g i i  [£] MPS500 4[] QualityCheckControl
b ﬂ Manufacture_Cylinder : refBaseObj > EI RawStorageThermometers B Idle
B[] MPS5OD = — s i ! > [£] RawStorageCylinders b [i] start
4 Manufacture_Cylinder > E] ProcessingStation > Checking
> Assemble_Parts > El RoboticAssemblyStation > Approve
4 E Check_Quality > E] BufferStorage > [E| Reject
-0 FPD_Usage 4 = g E] ShippingArea > ﬂ Approved
> |E| Create_Hole > EI Controller > EI Rejected
> DrillingSystem o 4 E QualityCheckStation 4 Result_OK
4 E QualitySystem | =0 EquipmentLink =0 PlantSignallLink
0 FPD_Usage 4 — o *0 Sensor_OK 4 o =0 NodeArcEnd_1
=0 PlantEquipmentLink 4 —I =0 Sensor_NOK 4 4 Result_NOK

0 PlantSignalLink
0 NodeArcEnd_1
> [ iE] Release
> (] Discard

Process, plant, behavior: three instance hierarchies, one document, links across.

Process Plant Behaviour
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I Now an Al assistant can ask the file

I eridgingExample_MPS500.ami

/
’
.
!
!
o’
’
7, [ 14_mpss00_Piant
’
/
’
’
,
’
P
-
-
.

AutomationML Conference 2026 | Bringing Graphical Engineering Languages to AutomationML | H. Nabizada | Helmut Schmidt University Hamburg

Process

Plant

Behaviour

15



I Nine questions, not the whole file

overview

what is in the document

element

one element, with attributes and links

class

a class and its base classes

tree

the containment below an element

neighbours

what an element is connected to

class list

the libraries in the document

search

elements by name, class or role

path

how two elements are connected

reference check

dangling and duplicate references

A local server reads the document and answers nine kinds of questions, read only. The assistant gets the answers, not the file.

Process Plant Behaviour
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I Let'g use Claude via MCP

File

0

3 UNY

UDILEPI|EA JEEWLN30g

SHUIT [BUIAIL)

Edit View Extras

Pluglns | Information

D A | <Au

InstanceHierarchy
®
b 78 IH_FPO_Process\|

b B3 IH_MPS500_Plani
b %4 IH_PT_Behavior\|

Plugin Manager
SvgExport

v AM LF&BJS

¥ AMLPatriNet

¥ AmiMcp

Reset

| TnterfaceClasslib | AttributeTypelib

B HEaI~FY D 2 R

| AMLFPR}s | AMLPetritex
| FPBjs Viewer | Status / Diagnostics
 IHFPD_ProcessView |

() Refresh

= Process ~

- Update

I 0 1060

¥ AMLRelease [0 C:\Demo\BridgingExample MPS300.ami o/ 3

e mmmcw-. &
=

- ® &F | Attributes | no object selected

HEHEE =

SL_Manstacane_Cylinder =
Search processes...

- IH_FPD_ProcessView

Manufacture_Cylinder

N

Attribute detalls:
=
Open minimap
2 VDI 3682 Findings — 0 error + 0 warning - 35 info
RULE ELEMENT MESSAGE = —_—
R R R & = = R Saried i e i - i E st = = I Retatiane Header |
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What's next?

<AutomationML/>

W roleciass B interfaceClass

VDI_FPD w07

YDI_FPD_RoleClassLi

WOI_FPD_SystambnitClassL

AMLFPB.}s

SystemUnitClass

AttributeType

ISO_PT o3

150_PT_RoleClasslib - 150_PT_InterfaceClasslib

150_PT_SystambnitClassLibi - 150 _FT_AttributeTypelib

AMLPetriNet

n

hand written

I;':"\

FOUNUDATION

OPCUA oiioso

ObjectType

RCL_ bt

AMLOpcUa

at 1C1_hit oy
g UA/DI - ATL_ hitty a/UA/DI

<|_>j .aml document

IH_FPD_ProcessView

IH_PT_BehaviorView

v

OpcUalnstances

normative

OPC 10000-83 Annex A rj
& <o

NodeSet2.xml
' 3 4
1
|
|
AML-UA-XSLT |
» 1

Process

Plant

Annex A inverse

Behaviour

OPC UA
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I What's next? OPC UA, in the same editor

File Edit View Extras Pluglns Information = AMLRelease [ CADemo\MPS500_Videoam! @ B3
D A <AulomationML/>| & 3 ey~ B HEav¥Yv B P R = = [0 Getrero onange - [[EEER &
_E i [ - AMLEPBjs  AMLPetritlet | AMLOpcla | il il i no object selected i
%.. @Em@ Search,.. Xiav 4 v mig MNa - \arck Server B ra e BEE /=
o ||| b 8 IHFPD ProcessView{Version: 1.0.0} -
E’ b %8 IH_MPS500_Plant{Version: 1.0.0 } ® Connected - not secured  opctep/ 1 i/ AMLOpels = User PRksviid SE Daacnnect (D
;_ | b % IH_PT_BehaviorView [Version: 1.0.0) I Types of the server... L Takeinto document  © Countnodes  “© Bind to element.. - Read values into document 9 Keep document values live
§ f “ﬁ@ NodeSdScwtr : Whattotaloe(.’) depth | 3 st most| 2000 nodes into | OpcllaServer g Leave cut properties | Objects only Show Server cbject | NAMESPACES: ALL
3 2 B3 Objects [Chss Folderiype] 7 mstances ot atype... | ¥1) Load kept solection | partis) checked,
E‘, 4 [E] MPS300 { Class: FolderType} This document as a server @ B> Serve  port 4E400 simulate values to the network  CLENTS...
z 4 [ ReboticAssemblyStation {Class: Type) Address space: check the parts ta take: right click for how miuch below them.  marks nodes alresdy in the document. F relsds.  Node
? [E] RevisionCounter {Class: PropertyTypel |3 T NetworkSet Hame i
[ Seriallumber {Class: PropenyType} [ 3 Aliages Class Object
& DeviceManual [Class: PropertyType) b OO Deviceset i iy =
[ DeviceRevision [ Class: PropertyType) » [ DeviceTopology Held by Organizes
[iE] Model {Class: PropertyType) 3 [ Locations Type FolderType
[iE] HardwareRevision | Class: PropertyType} F et ggi:’m;‘s';;dekl%w oo/
[} Manufacturer {Class: PropertyType | a4 [ boticAssemblyStation f SRR (e
& Revision [Class: Prop ypel [ 2 RevisionCounter -
4 [E] MD_Rebot {Class: ModuleType) p 2 Serialhlumber
[E] DV_Assembly_gripper {Class: ActusterType) b 2 DeviceManual
[E] bV _Fobot_contraller {Class: ControlierType 3 (2 DeviceRevision
[E]l DV _Robot_am {Class: DriveType} b 2 Madel
[E] Ready [Class: BaseDataVariableType} 13 (23 HardwareRevision
4 [iE] PararncterSet [ Class: BaseObjectType) 3 2 Manufacturer
[E] CycleTime {Class: BaseDataVariableType} b ( SoftwareRevision Setection &
[E CycleCount [Class: BaseDataVariableType] b 21 MD_Robot MESPNE: ont ceeytfing beled)
[E] Ready [ Class: BaseDataVariableType) 3 [ ParameterSet
[E P ed [Class: Basel, iableType} (- [ StationState -
4 [ Stati {Class: Stati ineType} 3 O Stationblumber
Ec {Class: Fini iableType} b “) QuislityCheskStation
[E] StationNumber {Class: BaseD bleTypel b 1 RawStorageCylinders
4 [E] QualityCheckStation [Class: StationType) i3 1 ProcessingStation
[ DeviceRevision {Class: PropertyType) 13 1 BufferStorage
[i€] HardwareRevision {Class: PropertyTuge] L s |

'‘OpcUaServer": 178 node(s), 178 added, 0 updated, 178 typed by an imported UA type, 9 linked to their planned element. Press Ctrl+S to save. -

(] DeviceManual {Class: PropertyType} |
[ Manufacturer {Class: PropertyType) - |

| 1 m—
|| ‘OpeliaServer': 178 node(s), 178 added, 0 updsted, 178 typed by sn imported UA type, 8 linked to their planned element, Press Chil+5 to save, ton @ Tosist || polations | Header|
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And it attaches to the process, like everything else

QualityCheckStationType
Vi > QualitySystem_UA
: CheckQuiality [ LastResult
ID 7145b3c6
I refOpcUaMethod I

Link VDI 3682

4 E QualitySystem [Class: FPD_TechnicalResource) <A refObj (AttributeTypelib: AutomationML_ObjectRef

erences)

<A> refOpcUaObject = 950fb2c1-ealc-45d5-9315-7c30e115b0e4 <A> refOpcUaObject (AttributeDataType: xs:|DREF]

4 E Check_Quality {Class: FPD_ProcessOperatar} «A> refOpcUaMethod (AttributeDataType: xs:|DREF)

<A> refOpcUaMethod = 7145b3c6-08f8-4052-8049-5d352f2fd303
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I The mapping is not mine. It is Annex A.

Annex A OPC UA Metamodel Mapping to AML for configuration (Normative)

A.1 Overview

OPC UA Servers and the underlying systems that they expose can be conveniently configured using
AutomationML (AML) through the use of standardised AML libraries built to mirror the OPC UA modelling
concepts defined in OPC 10000-3 and OPC 10000-5. Table A.1 shows the OPC UA modelling concept and the

AML modelling concept used to realize the OPC UA counterpart in the AML libraries.

Table A.1 - Mapping OPC UA modelling concepts to AML

UA Modelling Concept

AML Modelling Concept

DataType

AttributeType

ObjectType

SystemUnitClass

VariahleTune

Qweteml InitClass

OPC 10000-83, v1.00.03, published 8 June 2026. The page of Annex A.

AT

THE NORM

OPC 10000-83, Part 83 of the OPC UA specification: UAFX
OfflineEngineering.

THE ANNEX

Annex A, OPC UA Metamodel Mapping to AML.
Normative.

THE TOOL

Opc2Aml, the OPC Foundation's reference
implementation, cited in the norm.

MINE

The tool around it: server, selection, import,
instances, and the link to the process.
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Take it with you

All tools mentioned in this talk
and a playbook for creating your
= own Pluglns:

hamiednabizada.github.io/aml-toolshelf

v €) HamiedNabizada/aml-plugin-play > e

< (O & httpsy//github.com/HamiedNabizada/aml-plugin-playbook

README MIT license

aml-plugin-playbook

Everything needed to build tooling for your own graphical modelling language on top of
AutomationML: a mapper between the language and CAEX, a browser modeler based on
diagram-js, a web app, and a plugin for the AutomationML Editor that edits diagrams inside
AML documents.

It is written so that you can hand the repository to a coding assistant together with a
description of your language and get a working start instead of rediscovering the pitfalls. It
works just as well read by a person.

What is in here
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