
  

Future Gateway to FAIR Mathematical Data

Dr. Marco Reidelbach
MMS Days, 28.03.2025



  

Mathematical Research Data Initiative
“I have no data, I am just doing math!”

“I don’t know how to assist mathematicians in their RDM efforts.”

Raise awareness
Researchers
RDM Staff

Establish Standards
Metadata
Interfaces

Support & Training

Software Reviews

Services
MaRDI Portal
Packaging System
MaRDMO
Open Interfaces
MaRDIFLOW
MathAlgoDB
MathModDB
others...

Research Data in Mathematics1
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https://zenodo.org/records/6552436


  

MathRD Across Research
● Simulating problems using 

mathematical models and algorithms.
● Collecting empirical data and 

analyzing it computationally.
● Using data-driven methods to extract 

insights from existing data.

FAIR RD REQUIRES FAIR MathRD

Model-Simulation-Optimization Workflow1
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https://zenodo.org/records/6552436


  

MathModDB & MathAlgoDB

Ontologies Practical Example2
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https://link.springer.com/chapter/10.1007/978-3-031-81974-2_8


  

Interdisciplinary Workflows

Workflow Documentation Template:

● Research Objective
● Processing Steps
● Data Sets
● Methods (exp/comp)
● Hardware
● Instruments
● Software
● Reproducibility

Interdisciplinary Workflow (Wiki Page on MaRDI Portal)
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Combining Resources
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● Interdisciplinary Workflow (MaRDI Portal) 
● Mathematical Model (MathModDB KG)
● Algorithm (MathAlgoDB KG)



  

Bringing Services to Researchers 
MaRDI Portal MathAlgoDB / MathModDB
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Diverse Services - Varying Requirements - Fragmented User Experience



  

RDMO as Connector

● Established DMP / SMP Software

● Already used in many Research Institutions

● 2/3 of NFDI Consortia want to use RDMO

Customization through Catalogs Customization through Plugins

Research Data Management Organiser3
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https://rdmorganiser.github.io/talks/egu2017/#1


  

Development of MaRDMO
Interdisciplinary Workflow Documentation

→ single catalog, documentation as static wikipage

Interdisciplinary Workflow Documentation (MMS Days 2023)
→ important aspects integrated in knowledge graph 

Interdisciplinary Workflow + Mathematical Model Documentation
→ complete integration of MathModDB ontology

Interdisciplinary Workflow + Mathematical Model + Algorithm Documentation
→ complete integration of MathAlgoDB ontology

Interdisciplinary Workflow + Mathematical Model + Algorithm Documentation
→ separate catalogs, complete automating scheme,
     dynamic wikipages 
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MaRDMO Plugin (I)

Workflow
Catalog

MaRDI Portal

Export

MaRDI Portal
Wikidata
MathModDB KG
MathAlgoDB KG
Crossref
DataCite
DOI
ZbMath
ORCID

Query

Add Data

Item in MaRDI Portal?

Use it!Item in other Source?

Use it! Create new Item!

No

Yes

Yes

No
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MaRDMO Plugin (II)

Search
Catalog

Model
Catalog

Workflow
Catalog

Algorithm
Catalog

MathAlgoDBMaRDI PortalMathModDBAll Services

...

11



  

Model Catalog

Query different sources 

Information Section

Optional Relations

All available Information added automatically

Information added to Research Field Page

Page from Model Documentation Catalog
12



  

Automating the Catalog

Mathematical Model

Research Problem Computational Task

Mathematical FormulationResearch Field

Quantity [Kind]
● Provide complete Information
● Prevent Duplications
● Existing Items as Templates for new Ones

Automation Scheme in Model Catalog
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What about Publications?
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MathModDB

MathAlgoDB

MaRDI Portal 

Wikidata

Crossref

DataCite

DOI

ZBMath

ORCiDDOI / URL
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Citation Information stored in Background.



  

MaRDMO Export
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Documentation Preview Export
Rest API (OAuth2)
SPARQL INSERT



  

Sharing and Finding MathRD (I)

P1 = SiC(Sh+1)
P2 = (Si+1)CSh
P3 = (Si+1)(C+1)(Sh+1)

Si = 0 / 1 (small / large) ; C = 0 / 1 (blue / red) ; Sh = 0 / 1 (triangle / circle)

Gröbner Basis

over Boolean Ring

Si + C + Sh (“too complex”) 
Sh2 + Sh (trivial)
CSh + Sh If obj blue, it’s triangle. 
C2 + C (trivial)To
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Sharing and Finding MathRD (II)

Cachette de Karnak (1903)4 Object Database5

“Destruction patterns suggest underlying rules.”

CK 35 CK 85

“Which model is used to extract rules?”

Object Comparison Model
RAP Algorithm

Workflow published
on MaRDI Portal

Interdisciplinary W
orkflow
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https://www.ifao.egnet.net/bases/cachette/docs/Cachette_Leaflet_english.pdf
https://www.ifao.egnet.net/bases/cachette/
https://www.ifao.egnet.net/bases/cachette/
https://www.ifao.egnet.net/bases/cachette/


  

Sharing and Finding MathRD (III)

“Which workflow is used to extract rules?”

Logical Data Analysis for Egyptian Objects

Before:

Is object small, large, 
red, blue, etc…?

Now:

Is concentration of 
substance higher/ 
lower than threshold?

Workflow published
on MaRDI Portal

Results com-
parable to es-
tablished sta-
tistical methods.

Mathematics 

Egyptology 

Medicine

Blood Sample6
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https://www.istockphoto.com/de/fotos/blood-analysis


  

Outlook

Add further MaRDI Services:
● CSE Workflows
● …

Add other Services:
● Sensor AWI
● …

● Harmonize MaRDMO Catalogs
● AI Publication Import
● Generate new Workflows from existing Workflows
● Provide MaRDMO Plugin through MaRDI RDMO Instance

Basic Service DMP4NFDI7
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https://base4nfdi.de/projects/dmp4nfdi


  

MaRDI RDMO Instance
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Thank you,
for your Attention!
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