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Semantic interoperability is the ability of computer systems 
to exchange data with unambiguous, shared meaning
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But what vocabulary to take for industry?
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This is accomplished by linking data elements to 
a controlled, shared vocabulary

Different industry standards / tools have different: 
 terminologies
 classification systems 
 granularities 
 target groups
 applications 
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Industrial Data Challenge
Often our datasets are incomplete, 
unlabelled, uncontextualized, imbalanced, 
corrupted or simply non-existent

Semantic Interoperability Challenge
Shared Domain Vocabulary and Knowledge
Contextualization / Mapping of Data
Standardized Data Exchange
Easy Human Access of Contextualized Data

Industrial AI Challenge
Industrial AI solutions are highly specialized and require 
extensive contextual knowledge and high data quality
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To achieve Semantic Interoperability we must adopt a Knowledge Centric Approach
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Ontology
organizes domain vocabulary and knowledge

Classes

Vocabulary

Relations

Enterprise Domain
Knowledge

Enterprise
ApplicationData Model

defines data structures

Attributes

Data Structures

APIsPayloads

captures meaning of terms for
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Data Centric
Application-dependent

Knowledge Centric
Application-agnostic

Semantic Interoperability

brings different worlds and viewpoints together



To achieve Semantic Interoperability we must adopt a Knowledge Centric Approach
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Physical Object

Artefact Model

SAP:MaterialMaster
TC:Part

Comos:EngineeringPart
CFIHOS:ModelPart

ArtefactSpecified

captures meaning of terms for

Centrifugal 
Pump

CFIHOS: 30000521
ECLASS: 36-41-01-90 

Centrifugal Pump 
Model A123
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Data Centric
Application-dependent

Knowledge Centric
Application-agnostic

Semantic Interoperability

PumpisAModelPart
equipment class:
CFIHOS: 30000521
Centrifugal Pump 
Model A123

ECLASS: 36-41-01-90
Centrifugal Pump 
Model A123

isA

isA

isA

isA

instanceOf
Part
Centrifugal Pump 
Model A123

Engineering Part
Centrifugal Pump 
Model A123

instanceOf

Material Master
Centrifugal Pump 
Model A123

brings different worlds and viewpoints together



Standardized Ontologies define Modeling Patterns for Reference Data Libraries
and provide Foundation for Interoperability and Re-Use
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Industrial Data Ontology – IDO 
is an industry-domain-agnostic ontology 
that defines top-level classes, relationships 
and modeling patterns for industry 
reference data libraries.

Physical Object

Artefact

Pump

Centrifugal 
Pump

CFIHOS: 30000521
IEC 81346-2: GPB
ISO 15926-4: 
CENTRIFUGAL PUMP
ECLASS: 36-41-01-90 
Centrifugal pump 
(unspecified)
…

Max Power
ECLASS:
0173-1#02-AAB885#006

IEC CDD: 
0112/2///61360_4#AAD151
…

Kilowatt kW
https://qudt.org/vocab/unit/KiloW

conversionMultiplier:1000

IEC CDD: 
0112/2///61360_4#AAD151
UNECE: KWT
UCUM: kW
…

Power

ScalePhysical Quantity

isA

isA isA

isA

isAisA

applicable 
unit

has quality

has quality

Unrestricted | © Siemens 2024 | Dr. Maja Milicic Brandt | FT RPD DAI SMR-DE | 2024-10-23

IDO is being standardized as a part of 
the new standard ISO 23736 –
Ontology-Based Interoperability under
ISO/ TC 184/ SC 4.

Final Remarks

• Standards mapping is laborious but 
leads to a better data quality!

• NLP tools and LLMs can help!
• We need people with the right skills 

and an ecosystem-wide cooperation!

https://eclass.eu/en/eclass-standard/search-content/show?tx_eclasssearch_ecsearch%5Bcc2prdat%5D=0173-1%2302-AAB885%23006&tx_eclasssearch_ecsearch%5Bdischarge%5D=0&tx_eclasssearch_ecsearch%5Bid%5D=-1&tx_eclasssearch_ecsearch%5Blanguage%5D=1&tx_eclasssearch_ecsearch%5Boption%5D=pr&tx_eclasssearch_ecsearch%5Bsearchtxt%5D=max%20power&tx_eclasssearch_ecsearch%5Bversion%5D=13.0&cHash=8ca6e0ad7c2c522ed50bb881a3170f8b
https://cdd.iec.ch/cdd/iec61360/iec61360.nsf/e0e56d2682a34311c12575560058dc1c/24813196cd9dbeeec1257ea4004b1e39?OpenDocument&Highlight=0,power,max
https://qudt.org/vocab/unit/KiloW
https://cdd.iec.ch/cdd/iec61360/iec61360.nsf/e0e56d2682a34311c12575560058dc1c/24813196cd9dbeeec1257ea4004b1e39?OpenDocument&Highlight=0,power,max
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