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Semantic interoperability: The European perspective1

1EOSC Interoperability Framework
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Semantic interoperability: The European perspective
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Semantic interoperability: The European perspective

MODAEMMC Focus Area Digitalization

In computational engineering, digitalization encompasses 
aspects of representing, managing, accessing, and utilizing 
digital information about products, components, materials, 
their behaviour, and their processing.

MODA CWA 17284 Ontologies

Semi-formalized terminology or vocabulary

MODA workflow graph language

CEN workshop agreement

RoMM VI

European Materials Modelling Council (EMMC ASBL)

The non-profit association EMMC ASBL was created in 2019 
to ensure the continuity, growth, and sustainability of 
community activities for modellers, materials data scientists, 
software owners, materials modelling translators, and 
manufacturers in Europe. The EMMC regards the integration 
of materials modelling and digitalization as critical for an 
advancement of industrial process and product design.

https://emmc.eu/
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National Research Data Infrastructure (NFDI) in Germany

Advisory Role of Chemical Industry

Cooperation Partners

NFDI4Ing

NFDI4Chem

DAPHNE

FAIRMat

Scientific Societies

GeCatS

ProcessNet

DGMK

VDI

Bunsengesellschaft

GDCh

National Research Data 
Infrastructure for Catalysis-

Related Sciences

National Research Data 
Infrastructure (NFDI)

funding programme and 
association (NFDI e.V.) 

comprising 19 disciplinary 
consortia and infrastructures
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Metadata standards and the digital value chain in catalysis



:: :: :: 726th October 2021NFDI4Cat @ DACOMSIN 2021

               :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::

NFDI4Cat architecture

Platforms to be designed:

• Overarching central
   infrastructure, including
   the NFDI4Cat metaportal

• Bespoke local
   repositories

• Generic solution for
   local repositories
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Competency questions for metadata standardization
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Procurement of architecture requirements

Hierarchical structure of requirements in agile software engineering

Persona

User story
(low-level intention)

Epic
(mid-level aim)

Component

(high-level objective)

Epic ui??:epic?
As Domain Scientist,
I aim at employing the local XXX knowledge base, which is presently being constructed on the 
basis of XXX, as a local repository within a federated NFDI4Cat architecture,
subordinate to my objective to create synergies between NFDI4Cat and other ongoing work.
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Procurement of architecture requirements

Hierarchical structure of requirements in agile software engineering

Persona

User story
(low-level intention)

Epic
(mid-level aim)

Component

(high-level objective)

User story ui??:epic?-us?
As Domain Scientist
I intend to have an agreement on minimum requirements for query languages, if possible 
including property-graph based approaches, to be implemented by NFDI4Cat Components.
subordinate to my aim of building and operating a local repository within NFDI4Cat.
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Procurement of architecture requirements
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Procurement of architecture requirements
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Requirements for data provenance descriptions

input
(precondition)

object
of research

output
(postcondition)

Interviews, 30 minutes each, were 
conducted with prospective users 
(including the groups mentioned before).

For each research step, we jointly 
identified:

– input, i.e., all that needs to be 
present in advance (incuding 
equipment);

– output, i.e., that which is 
generated as an outcome of the 
research step.

Pre- and postcondition share a
referent: The object of research.
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Foundational ontology development within EMMC ASBL

molecular model
of acetylene

fluid acetylene

R

molecular
simulation result

R

C. S. Peirce

Elementary Multiperspective Material Ontology1, 2

1) Taxonomy:
Conceptual hierarchy (subclass relation)

2) Mereotopology:
Spatiotemporal parthood and connectivity

3) Semiotics:
Representation of physical entities by signs

1J. F. Morgado, E. Ghedini, G. Goldbeck, et al., Proc. SeDiT 2020, 2020.
2H. Preisig, T. Hagelien, J. Friis, et al., Proc. WCCM-ECCOMAS 2020, 2021.

“represents” or “is 
sign for” is here 
abbreviated by R
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Application to disciplinary provenance metadata
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P. Klein, H. A. Preisig, M. T. Horsch,
N. Konchakova, Proc. JOWO 2021
(FOMI 2021), 2021.
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Schema for a step in a research workflow

conducting agent 
(e.g., researcher)

methodology

step of a 
cognitive action

object of
research

subsequent 
cognitive step

outputinput

Semiosis, 
CognitiveAction

equipment
isSignIn

aim of
the action

CognitiveStep

Agent

isObjectIn
isInter-

pretantIn

directlyGrounds

isRepresen-
tamenIn

isReferentIn

isRepresen-
tamenFor

isRepresen-
tamenFor

isToolIn

isInterpreterIn

isAimIn

isGoalFor

describes-
MethodAppliedIn

Intention

PIMS interoperability infrastructure1, 2, 3 (PIMS-II) knowledge graph template

1Relation to EMMO foundational ontology discussed by P. Klein et al., Proc. JOWO 2021 (FOMI 2021), 2021.
2PIMS-II OWL ontology for cognitive processes accessible at http://www.molmod.info/semantics/pims-ii.ttl.
3Modal first-order logic axiomatization of PIMS-II in M. T. Horsch, Proc. JOWO 2021 (FOUST V), 2021.

Black boxes: Individuals;
blue arrows and text: Relations;

black text outside boxes:
Instantiated concepts.

http://www.molmod.info/semantics/pims-ii.ttl
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