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Speed of Evolution vs. Digitisation in Chemistry
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Data Discovery & Reuse
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Supporting Users from Data Creation to Re-use
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NFDI4Chem is community-driven
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Data we cover - Molecules and related meta(data) 
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Data capturing Documentation Publication

Repositories

SMART Lab

Enabling 
machines

Data file 
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Data file 
conversion

Metadata 
mapping 
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and  
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data

Describe & 
standardise 
processes 

Structure 
data & 

metadata

Share & 
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Smart Lab - Enabling Digitisation and Seamless Data Flows

VibSpec DB
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VibSpec DB

NOMAD

CSD

Process & Analytics Spectroscopy Subdomain specific Multidisciplinary

Associated Repositories

Core Repositories

Trusted Federation of Repositories 
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Harmonisation across resources - MIChI

Guideline Article

Checklist Data Model

Implementation

Chemists, RDM Experts & Computer Scientists develop 
Minimum Information for Chemical Investigations 

MIChI
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Review resources Create maximum 
information

Community 
workshop

MIChI 
specifications

Create minimum 
information draft

Publication
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MIChI Development Workflow



NMR MIChIs: on FAIRSharing
doi.org/10.25504/FAIRsharing.c29400

UV-Vis MIChI: 
Community 
workshop

Chemical entity, 
MS: Minimum 
information draft

Raman: Max 
Information

MIChI in NFDI4Chem

https://doi.org/10.25504/FAIRsharing.c29400


Harmonisation across resources - Ontologies

51 Curated Ontologies
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● Search in all indexed fields

● E.g. abstract, label, definition

● Filter by type of term

● Class, property, individual or ontology

● Filter by ontology

● Sorted by number of hits

● API available for service integration

The NFDI4Chem Terminology Service (TS)
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ChemDCAT-AP

PLUS
context

⬝ DCAT-AP Plus Links to Use-case Specific context
⬝ Added classes, properties & constraints to specify
• The entity or process being evaluated & described
• The process(es) & tools used to generate the data
• Entity, process & attribute types via terminologies

⬝ ChemDCAT-AP 
DCAT-AP PLUS & restrictions shared in all 
chemistry specific contexts

⬝ MIChI schemas
⬝ ChemDCAT-AP & specific MIChI requirements
⬝ Developed by domain experts & MIChI admins

Harmonisation across resources – Metadata



ChemDCAT-AP
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PLUS
context

⬝ Imports DCAT-AP PLUS

⬝ Adds requirements
shared by NFDI4Chem & 
NFDI4Cat
⬝ ChemicalEntity, Atom, 

Substance, Sample, 
Reaction, Reagent, Solvent, 
Catalyst, Yield, Pressure, … 

⬝ Mapped to chemistry 
specific ontologies
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MIChI formalized with ChemDCAT-AP

PLUS
context

⬝ Imports ChemDCAT-AP

⬝ MIChI profiles must 
use the DCAT-AP PLUS 
patterns as a template
⬝ But can be mapped 

to more relevant 
BFO based ontologies

⬝ A MVP formalization 
of the MARGARITAS 
(NMR MIChI )
⬝ Only the required 

elements formalized
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MIChI & Metadata & Ontologies

Minimum Information for Chemical Investigations collect what to report

Metadata Schemas define how to report data. 

Schemas and ontologies form the semantic foundation and enable 
harmonisation, metadata harvest & search
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Chemotion ELN: Integration of ontologies from TS

ELN SW Tools

Devices/API Archiving
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RADAR4Chem: Integration of Ontologies from TS
● Metadata editor: Suggestion lists of chemistry specific terms (e. g. NFDI4Chem ontology 

collection) are provided via type ahead.
● Landing page: Clear presentation of standardized terms / ontologies incl. links to further 

information.
● Findability of data: Additional filter options “Keywords” and “Ontology”on publication list.
● MD for “Keywords”: Fosters semantic interoperability using chemistry-relevant vocabularies. 
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Data Discovery with Search Service

● The NFDI4Chem Search Service harvest major

repositories of NFDI4Chem Federation

● Currently includes >148.000 datasets

● Enables searches by molecules, analytical

methods or chemical structure codes

● Features are continuously adapted to latest

metadata schema releases

NFDI4Chem: NFDI4Chem Search Service Available: https://search.nfdi4chem.de/
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Datasets148k

https://search.nfdi4chem.de/


Semantic Foundation in Search Service
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Next Steps - Semantic Data Hub

Terminology 
Service (TS)

Chemistry Knowledge 
Graph (ChemKG)

Data 
Annotation

Metadata 
Harmonization

Schema A
Schema B

Knowledge 
Graph Creation

SPARQL 
Queries

MIChI Schema 
Development

ChemDCAT-AP

Data Access
(Data Reuse)

ELNs & Data Repositories

Metadata 
Harmonization

Schema A
Schema B

Metadata 
Harvesting

Metadata Schema 
Service (MSS)

Search Service
Metadata 
Validation

Metadata 
Validation
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