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Native process modeling in AutomationML

Process
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Part 1: Graphical representation Part 2: Information model
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Part 3: Exchange format

but still not defined.

Announced in 2015,

What did we see? VDI/VDE 3682

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

Search... r

VDI_FPD_SystemUnitClassLib{Version: 1.2.0 }

FPD_Process {Role:  FPD_Process, Structure}

FPD_SystemLimit {Role:  FPD_SystemLimit}

FPD_Object {Role:  FPD_Object}

FPD_State {Class: FPD_ObjectRole:  FPD_State}

FPD_Product {Class: FPD_StateRole:  FPD_Product, Product}

FPD_Energy {Class: FPD_StateRole:  FPD_Energy}

FPD_Information {Class: FPD_StateRole:  FPD_Information}

FPD_ProcessOperator {Class: FPD_Object Role:  FPD_ProcessOperator, Process}

FPD_TechnicalResource {Class: FPD_Object Role:  FPD_TechnicalResource, Resource}

ISO_PT_SystemUnitClassLib{Version: 1.0.0 }

VDI_FPD_InterfaceClassLib{Version: 1.2.0 }

FPD_Port {Class: Port}

FPD_FlowIn {Class: FPD_Port}

FPD_FlowOut {Class: FPD_Port}

FPD_Usage {Class: FPD_Port}

FPD_ParallelFlowIn {Class: FPD_Port}

FPD_ParallelFlowOut {Class: FPD_Port}

FPD_AlternativeFlowIn{Class: FPD_Port}

FPD_AlternativeFlowOut {Class: FPD_Port}

ISO_PT_InterfaceClassLib{Version: 1.0.0 }

VDI_FPD_AttributeTypeLib{Version: 1.2.0 }

FPD_Identification

uniqueIdent

longName

shortName

versionNumber

revisionNumber

FPD_Characteristic

Category{Type: FPD_Identification }

DescriptiveElement

RelationalElement

ISO_PT_AttributeTypeLib{Version: 1.0.0 }

OMG_DD_AttributeTypeLib{Version: 0.1.0 }

AutomationML_ObjectReferences_AttributeTy

VDI_FPD_AttributeTypeLib{Version: 1.2.0 }

ISO_PT_AttributeTypeLib{Version: 1.0.0 }

OMG_DD_AttributeTypeLib{Version: 0.1.0 }

DD_Bounds

position{Type: DD_Point }

width

height

DD_Waypoint

position{Type: DD_Point }

DD_Point

x

y

AutomationML_ObjectReferences_AttributeTy

VDI_FPD_RoleClassLib {Version: 1.2.0 }

FPD_Process {Class: Structure}

FPD_SystemLimit

FPD_Object {Class: AutomationMLBaseRole}

FPD_State {Class: FPD_Object}

FPD_Product {Class: FPD_State}

FPD_Energy {Class: FPD_State}

FPD_Information {Class: FPD_State}

FPD_ProcessOperator {Class: FPD_Object}

FPD_TechnicalResource {Class: FPD_Object}

ISO_PT_RoleClassLib{Version: 1.0.0 }

The Result

5 libraries: 28 classes for the language, 3 for the geometry.

 Plain CAEX. All of it public.

And a mapper between FPB.js and AML: 

https://aml.fpbjs.net

Process
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FPB.js and AML read each other

Process

https://aml.fpbjs.net
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The MPS 500 and its process

Process

Festo MPS 500, seven stations. It makes a pneumatic cylinder 

from four parts.

The same plant as a process: VDI/VDE 3682, one operator.
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One operator becomes a process

Decomposition

?

Referencing each other b
y ID

VDI_FPD_AttributeTypeLib {Version: 1.2.0 }

ISO_PT_AttributeTypeLib{Version: 1.0.0 }

OMG_DD_AttributeTypeLib {Version: 0.1.0 }

AutomationML_ObjectReferences_AttributeTypeLib {Version: 1.1.1-beta }

refObj

refBaseObj {Type: refObj}

refAspectObj {Type: refObj }

refDetailObj {Type: refObj}

refAbstractObj {Type: refObj}

Process
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The plant is already in the file

Process Plant

IH_FPD_ProcessView{Version: 1.0.0 }

IH_PT_BehaviorView{Version: 1.0.0 }

IH_MPS500_Plant{Version: 1.0.0 }

MPS500

RawStorageThermometers

RawStorageCylinders

ProcessingStation

QualityCheckStation

RoboticAssemblyStation

BufferStorage

ShippingArea

Controller

Distribute_Cylinder {Class: FPD_ProcessOperatorRole:  FPD_ProcessOperator, Process}

Spring {Class: FPD_Product Role:  FPD_Product, Product}

Lid {Class: FPD_Product Role:  FPD_Product, Product}

Cylinder {Class: FPD_ProductRole:  FPD_Product, Product}

QualitySystem {Class: FPD_TechnicalResourceRole:  FPD_TechnicalResource, Resource}

FPD_Usage{Class: FPD_Usage }

PlantEquipmentLink{Class: AutomationMLBaseInterface }

DrillingSystem {Class: FPD_TechnicalResourceRole:  FPD_TechnicalResource, Resource}

Cylinder_Distributor {Class: FPD_TechnicalResourceRole:  FPD_TechnicalResource, Resource}

Part_Distributor {Class: FPD_TechnicalResourceRole:  FPD_TechnicalResource, Resource}

AssemblySystem {Class: FPD_TechnicalResourceRole:  FPD_TechnicalResource, Resource}

FinishedGood_Distributor {Class: FPD_TechnicalResourceRole:  FPD_TechnicalResource, Resource}

SystemLimit_Manufacture_Cylinder {Class: FPD_SystemLimitRole:  FPD_SystemLimit}

SL_MPS500 {Class: FPD_ProcessRole:  FPD_Process, Structure}

IH_PT_BehaviorView{Version: 1.0.0 }

IH_MPS500_Plant{Version: 1.0.0 }

MPS500

RawStorageThermometers

RawStorageCylinders

ProcessingStation

QualityCheckStation

EquipmentLink{Class: AutomationMLBaseInterface }

Sensor_OK{Class: AutomationMLBaseInterface }

Sensor_NOK{Class: AutomationMLBaseInterface }

RoboticAssemblyStation

BufferStorage
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How to describe the behavior of the alternatives?

Process Plant

Petri Net? 

Behaviour

?
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The same trick for Petri nets

VDI_FPD_RoleClassLib {Version: 1.2.0 }

ISO_PT_RoleClassLib{Version: 1.0.0 }

PT_Net {Class: Structure}

PT_Element {Class: AutomationMLBaseRole}

PT_Place {Class: PT_Element}

PT_Transition {Class: PT_Element}

PT_Arc {Class: PT_Element}

VDI_FPD_AttributeTypeLib {Version: 1.2.0 }

ISO_PT_AttributeTypeLib {Version: 1.0.0 }

PT_Identification

id

name

OMG_DD_AttributeTypeLib {Version: 0.1.0 }

AutomationML_ObjectReferences_AttributeTypeLib {Version: 1.1.1-beta }

ISO_PT_InterfaceClassLib{Version: 1.0.0 }

PT_Port {Class: Port}

PT_NodeArcEnd{Class: PT_Port}

PT_ArcSource{Class: PT_Port}

PT_ArcTarget {Class: PT_Port}

VDI_FPD_InterfaceClassLib{Version: 1.2.0 }

Process Plant Behaviour

VDI_FPD_AttributeTypeLib {Version: 1.2.0 }

ISO_PT_AttributeTypeLib {Version: 1.0.0 }

OMG_DD_AttributeTypeLib {Version: 0.1.0 }

DD_Bounds

position{Type: DD_Point }

width

height

DD_Waypoint

position{Type: DD_Point }

DD_Point

x

y

AutomationML_ObjectReferences_AttributeTy

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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An arc is an element, not a line

A link cannot carry a weight. An InternalElement can, and it can be referenced and versioned.

Process Plant Behaviour
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Result_OK listens to the plant

Process Plant Behaviour
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refObj: one object, several representations

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

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

Process Plant Behaviour
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Now an AI assistant can ask the file

Process Plant Behaviour
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Nine questions, not the whole file

overview

what is in the document

tree

the containment below an element

search

elements by name, class or role

element

one element, with attributes and links

neighbours

what an element is connected to

path

how two elements are connected

class

a class and its base classes

class list

the libraries in the document

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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Let's use Claude via MCP

Process Plant Behaviour
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What's next?

Process Plant Behaviour OPC UA
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What's next? OPC UA, in the same editor

Process Plant Behaviour OPC UA
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And it attaches to the process, like everything else

Process Plant Behaviour OPC UA
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The mapping is not mine. It is Annex A.

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

THE NORM

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

OfÒineEngineering.

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.

Process Plant Behaviour OPC UA
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Take it with you Deep Dive into this topic:

1. The Methodology

H. Nabizada, R. Drath, F. Gehlhoff, A. Fay

An AutomationML Domain Library for the Formalized Process Description

Proc. 31st IEEE Int. Conf. on Emerging Technologies and Factory Automation (ETFA), 2026

2. The ReferenceLibrary

R. Drath, H. Nabizada

When One Reference Is Not Enough: Multi-Context Modeling in AutomationML

Proc. 31st IEEE Int. Conf. on Emerging Technologies and Factory Automation (ETFA), 2026

3. The FPD Library

R. Drath, H. Nabizada, A. Fay

Methodik zur Modellierung grafischer Beschreibungssprachen mit AutomationML am 

Beispiel der Formalisierten Prozessbeschreibung

Proc. EKA 2026, Entwurf komplexer Automatisierungssysteme

All tools mentioned in this talk 

and a playbook for creating your 

own PlugIns: 

hamiednabizada.github.io/aml-toolshelf

Everything 

MIT
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