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Plattform MaterialDigital (PMD)
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PMD Core Team + Partner Projects

Partner Projects

MaterialDigital1: 13 Projects (53 different institutes)

MaterialDigital2: 10 Projects

MaterialDigital3: 8 Projects
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Semantic Technologies, Ontologies | T-Box, A-Box | Description Logics (DL)
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understand and reuse data across different contexts and applications → shared vocabulary and meaning for concepts

standardized formats allowing seamless data exchange

Facilitating integration of heterogeneous data sources without requiring rigid schemas

T-Box (Terminological Box)

Knowledge about the concepts of the domain or field regarded

Defines which classes of objects exist and their properties

Does not change frequently

A-Box (Assertional Box)

Knowledge about specific instances of a domain

Facts about individuals and relationships 

Represents the state of the modeled world → data

Subject to frequent or constant changes

Mammal Elephant
subclassOf
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Semantic Technologies, Ontologies | PMDco
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Domain / ApplicationTop-level

PROV-O: The PROV Ontology | ChEBI: Chemical Entities of Biological Interest 

BFO: Basic Formal Ontology | QUDT: Quantities, Units, Dimensions, and Types Ontology 

TTO
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BFO
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Semantic Technologies, Ontologies | PMDco
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Domain / ApplicationMid-levelTop-level

PROV-O: The PROV Ontology | ChEBI: Chemical Entities of Biological Interest 
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Establish a Semantic Framework for MSE with PMD Core Ontology (PMDco)
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Make materials and processes data interoperable

Support FAIR principles and foster reproducibility

Facilitate traceability of (meta)data throughout value chains

Bridge semantic gaps in MSE and establish a shared vocabulary

https://doi.org/10.1016/j.matdes.2023.112603
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Systematic and Uniform (Re)Usage via Semantic Graph Patterns

Pattern 2: scalar value specification with value and measurement unitPattern 1: input and output of processes

(multi)colored: T-Box concepts / classes  |  grey: A-Box instances

Consistency & Reusability: standardized structures creating uniformity – integrate, extend, and reuse 

Enhanced Querying & Reasoning: improve automated reasoning, data linking, and querying efficiency
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Systematic and Uniform (Re)Usage via Semantic Graph Patterns

Guide with essential ontology design patterns

GitHub repository: Hosts patterns and functional semantic shapes

SPARQL queries: Shape-specific queries provided
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Systematic and Uniform (Re)Usage via Semantic Graph Patterns
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Community Effort | PMD Ontology Playground

Bi-weekly public sessions

Fridays, 1-2 pm

Audience

Ontology practitioners & MSE domain experts

Interested parties

Key activities

Knowledge transfer

Experience exchange

Modeling challenges – User insights

Collaborative PMDco enhancement

MS Teams Meeting

Easy Access 

No Obligation

Ontology Playground 
Information List

B. Bayerlein, PMD General Assembly @ BAM, 09/18/2024, Berlin, Germany
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NLP-Driven Microscopy Ontology Development
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NLP-approach based on huge text corpus of

Microscopy & Microanalysis Conference Proceedings

Extracted key terms used by community

categorized according to PMDco structure

Results in Microscopy Ontology

with ~150 new classes and ~60 abbreviations
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ELN Data Acquisition Demonstrator

Used by students during internship at TU Darmstadt

Data acquisition pipeline supported by ontological framework

Script-based automatic RDF transformation

Growing graph over years with varying parameters
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Harmonized Diverse Datasets: Orowan Demonstrator
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https://doi.org/10.1038/s41597-024-03169-4
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Harmonized Diverse Datasets: Orowan Demonstrator
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Delaunay Triangulation

Semantic data integration from diverse data sources

Demonstrate knowledge graph operations

Proof of concept for semantic interoperability

Prototypical representation of MSE knowledge in RDF/OWL
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Contact

Contact and join us!PMD Project Team

info@material-digital.de

PMD Core Ontology (PMDco)
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