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Examples of good AML Models
IEC 62424, a simple digital object model for 
PCE requests (Mess-Stelle)

LIC
090.3

UC
090.4

FIC
090.2

TIC
090.1

YC
090.5 Namur Container, a comprehensive object 

model for PCE reqests

SCD Diagrams for Oil 
Platforms



Creating data models has become easy
Result
» Mindset: Better to start from scratch than to reuse
» Many overlapping and isolated data models 
» A Babel-like diversity of data models, semantics 

and ontologies
» No standardized methodology for managing this 

diversity
» No interconnectivity among these diverse 

elements
» Vendor-dependent, non-standardized, and 

expensive siloed solutions
Approaches
» Committees for the standardization of data models
» Committees for the standardization of 

terminology, semantics, ontologies, and metadata 
models

» Local standards, corporate standards, de facto 
standards, DIN/IEC/ISO standards

» ECLASS, IEC CDD, many more



Weaknesses of Semantic Data Models

There is a lack of mechanisms 
for mapping taxonomies as 
the basis for semantic linking
Examples of taxonomies: 
ECLASS, IEC CDD, many 
proprietary taxonomies
Problems: 
» Paywall
» Interoperability between 

different taxonomies
» Lack of cross-referencing



Challenges for AutomationML modellers
Question 1: How can we provide a semantic system to   
AML users?? 
Question 2: How can such AML attributes be 
semantically referenceable? 
Question 3: How can we relate AML properties to 
existing reference systems?

To solve these questions:
» How to identify relevant properties?
» How to publish property libraries?
» How to make our property attributes referencable?
» How to reference each property?
» How to reference other taxonomies?
» How to make this available to the world?



How to identify relevant properties?
SI Units Base units high

ISO 80000-3 space and time high

ISO 80000-4 mechanics high

ISO 80000-5 thermodynamics medium

ISO 80000-6 electromagnetism high

ISO 80000-7
light and optical radiation in the wavelength range of 
approximately 1 nm to 1 mm low

ISO 80000-8 quantities of acoustics low

ISO 80000-9 physical chemistry and molecular physics low

ISO 80000-10 atomic and nuclear physics low

ISO 80000-11 transport and transfer low

ISO 80000-12 condensed matter physics low

IEC 61508 Functional Safety high

distributionFunction ISO 3534-1
cumulativeDistributionFunction ISO 3534-1
probabilityDensityFunction ISO 3534-1
probabilityMassFunction ISO 3534-1
normalDistribution ISO 3534-1
lognormalDistribution ISO 3534-1
exponentialDistribution IEC 61703
weibullDistribution IEC 61649
gammaDistribution IEC 61703
erlangDistribution IEC 61703
poissonDistribution IEC 61703
chiSquareDistribution ISO 3534-1
studentTDistribution ISO 3534-1
fDistribution ISO 3534-1

ISO 3534-1: Statistics — Vocabulary and symbols — Part 1: 
General statistical terms and terms used in probability
IEC 61703: Mathematical expressions for reliability, availability, 
maintainability and maintenance support terms 

IEC 61649: Weibull analysis (für Weibull-spezifische 
Eigenschaften) 
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New in 2026:
 
Series of AML Core 
Property 
Libraries



Life Demo



Demo



Main Questions of this talk
» How to identify relevant properties? Standards 

» How to publish property libraries? AML Library Space
» How to make our property attributes referencable? AML -ID
» How to reference each property?
» How to build bridges with other taxonomies?
» How to make this available to the world?



How to reference each property
Several options

» IRDI: cannot be looked up by a machine.
» IRI: once the location changes, the IRI is broken
» Publishing an identifier and making its definition actually reachableover the web are two 

different engineering problems -today, only the first one is reliably solved.



Feature comparison of semantic reference 
systems

[Markus Rentschler, Semantic Hub, ETFA 2026]



AML Referencing approach
AML elements get a unique UUID
For resolvability: references to AML elements combine an 
element’s UUID with an alias for external documents and an 
attribute path where required.
» reference to AML element: alias@UUID
» reference to Attribute in an AML Element UUID/attribute/path
» Example: demoAlias@60c49768-ef30-496e-9dfc-

6a9bcdbfa893/address/street
Result: Stable alias, flexible file location  
» An `ExternalReference` maps an alias to a document’s `Path`. 

Keep the alias unchanged when updating the path, so existing 
references remain valid. 

» The alias is local to the referencing document—not a persistent 
identity of the external document.

» The alias identifies the referenced AML document only within 
the scope of the referencing AML document and does not 
constitute the persistent identity of the referenced AML 
document.

alias@ID
IDLocation

stableexchangable

AMLID



AML Referencing approach



Main Questions of this talk
» How to idenBfy relevant properBes? 

» How to publish property libraries?
» How to make our property aCributes referencable?
» How to reference each property?
» How to build bridges with other taxonomies?
» How to make this available to the world?



How to build bridges between taxonomies
» Idea: we add semanticReferences to 

out Attribute Types as much as we can

» via versioning, we can add more and 
more, even multiple per type. 



Main Questions of this talk
» How to identify relevant properties? 

» How to publish property libraries?
» How to make our property attributes referencable?
» How to reference each property?
» How to build bridges with other taxonomies?
» How to make this available to the world?



How to make this available to the world?

1. Via AML Engine (available)
2. Via API (REST, MCP) on our server (next step)
3. Via API on customers server, just file access to our server (next step)



Main Questions of this talk
» How to idenBfy relevant properBes? 

» How to publish property libraries?
» How to make our property aCributes referencable?
» How to reference each property?
» How to build bridges with other taxonomies?
» How to make this online available to the world? 

• Solved within the AML Editor
• SEll open: as web service



Markus Rentschler, ETFA 2026



One more thing…

A new universal reference concept for AutomationML
New: multi context modelling, 

multi user engineering, 
modelling of semantic relations





Two engineering use cases

Same object — different context
• P1 exists in the certified P&ID and in a security model.

• Security data belongs to another team and must not modify 
the P&ID.

Same object — different detail level
• A control block is part of a Function Block Diagram.

• Its internals are modeled separately, but both 
representations describe the same object.



Idea: a small library of base object reference types

• refObj — generic abstract reference

• refBaseObj / refAspectObj — base object ↔ aspect object

• refDetailObj / refAbstractObj — abstract ↔ detailed 
representation

• Back references are optional.

Generic rule:
Add a reference attribute and point its value to the referenced object.



refAspectOb
j

refAspectO
bj



Result: a new reference concept for AutomationML 

In comparison to the CAEX Mirror Concept: 
Keep one source of truth —

without forcing every representation to be identical.

New
• Multi-context modeling without changing the CAEX / AutomationML core.
• Distributed multi user ownership of a model

• Supports context-specific information, different detail levels, model protection

• Reference library is already available in the AML Editor.



Next Steps
1. Sanity Checks of the libraries
2. Add amounts of semantic IDs (as much as possible) directly 

into each attribute type
3. Development of domain specific property libraries
4. AML Editor support of the reference concept
5. API (REST, MCP, …)



Summary » For the first time, we are using modern, Git-
inspired workflows and adapting them for 
engineering information models.

» For the first time, we have a comprehensive 
approach to provide a domain agnostic 
library of core properties 
• Semantically referenceable
• Directly derivable
• Derivable later or semantically referenceable
• Publicly available, MIT License
• Versionable –> expands over time
• Stable yet extensible.

» AML Library Spaces and AML ID makes 
AML features semantically referenceable 

» Enabled for the mapping of external 
taxonomies

» Available today as beta
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