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How do the FC4E components improve our workflow?
Perspectives from our user communities.

Fanny Adloff (DKRZ), Willem Ebers (CLARIN),
Anna-Lena Flügel (DKRZ) & WP7 partners
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FC4E components - what it does in a nutshell

RDGraph improves findability and re-use of research outputs and softwares.

DTR allows machine actionable standardisation of metadata helpful to:

○ analyse, compare and validate large data volumes
○ define and register extended Mime-Types, taxonomies and subject classifications
○ improve visibility and selection of data types

MSCR provides machine-actionable metadata transformation jobs and findability of metadata 
schemas and crosswalks.

RAiDs improves visibility and allows connectivity of research project data & related entities.

PIDGraph offers discoverability of data collections and makes research objects connections visible.

PIDMR resolves a large amount of PID types.

RSAC component enhances research software discoverability and long-term preservation.
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Case studies
How do the components benefit communities?

Components are co-developed and tested within domain-specific 
communities:

• Climate Change (DKRZ)

• European Integration of National-level Services (CSC)

• Mathematics (FIZ)

• Service Providers and Research Data Management 
Communities (EUDAT)

• Social Sciences and Humanities (CLARIN)
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FAIRCORE4EOSC project:
The mathematics case study
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The RSAC integration



User story
● A mathematician which using the MaRDI infrastructure wants to find 

mathematical software for his scientific needs and the associated source 
code. With Software Heritage and the MaRDI portal, he can seamlessly 
access to both the source code and the associated metadata.



swMATH id forge link SWHID

8779 https://github.com/appliedto
pology/javaplex

swh:1:dir:ba50b7dc0025cdb
d10911381cf1f5b672b086a
1a

15752 archived 
software

The archival and referential work



➔ We processed a few 
sample of metadata 
deposit

➔ Now improving the 
metadata formatting 
with our last 
feedback of the SWH 
team 

The deposit work



The citation work



The PIDGraph and RDGraph 
integration



User story
● A mathematician is using services like the PIDGraph and the RDGraph to 

collect mathematics articles metadata. He can find the articles metadata 
referenced by zbMATH and their associated persistent identifiers, like 
zbMATH authors codes, zbMATH document identifiers and swMATH 
identifiers, exposed in standard vocabularies like the one of DataCite.



Matching

zbMATH Open 
author id

 ORCIDs 35 016 

zbMATH Open 
document id 

 DOI 2 616 582 

Expected ingestions

zbMATH software id > 47 K, including 300 K 
articles citing them

zbMATH Open 
document id 

> 4 millions



The PIDMR integration



User story
● A mathematician is using a research engine service to find mathematical 

research articles. He finds an article identified with the zbMATH identifier and 
can check on the PIDMR service that the identifier is valid.



The PIDMR integration



● RSAC (Software and Code Access): Access mathematical software and source code seamlessly via MaRDI 
and Software Heritage (SWH).

● MSCR: Map swMATH and zbMATH metadata to CodeMeta, DataCite and OpenAire for better 
understanding and interoperability.

● PIDMR: Validate swMATH and zbMATH identifiers to ensure metadata accuracy and reliability.

● PIDGraph & RDGraph: Discover mathematical articles and software in other aggregator services.

● DTR: Access and reference the Mathematics Subject Classification (MSC) that categorizes mathematical 
documents.

Added value for Mathematicians
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Case studies
How do the components benefit communities?

Components are co-developed and tested within domain-specific 
communities:

• Climate Change (DKRZ)

• European Integration of National-level Services (CSC)

• Mathematics (FIZ)

• Service Providers and Research Data Management 
Communities (EUDAT)

• Social Sciences and Humanities (CLARIN)
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European Integration of 
National-level Services

Joonas Nikkanen (CSC)
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Starting points: CRIS’
Current Research Information Systems
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National built systems for 
CRIS-like information would 

be invaluable sources of 
data for research 

assessment, science 
policy-making or to 

highlight EOSC-related 
contributions if 

interoperability and 
extensive data exchange 

could be achieved
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What are we trying to tackle?
…highlighting a few… 
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Research project might include information on: people, 
publications, funding, activities etc. -> collection of different 
research entities and roles within projects

How to handle all this interlinking entities in a meaningful way 
and track the impact and outputs of projects?
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PIDs can provide unambiguous linking between persistent identifiers 
of the same type, e.g. journal articles citing other articles or linking a 
researcher and the datasets they produced

Datacite PID Graph tool to provide these links between research 
entities, but also to utilize them e.g. claiming of links between 
entities and following the usage metrics



Presentation title | Name Surname

How to exchange information between CRIS systems and 
aggregate information in a sustainable way while taking care of 
data quality and keeping up with inevitable updates to data 
models?

Refactored CERIF data model as common for doing data 
exchange of national CRIS systems & OpenAIRE RDGraph 
aggregator of CRIS information



faircore4eosc.eu  

@FAIRCORE4EOSC 

company/faircore4eosc 

FAIRCORE4EOSC

http://www.faircore4eosc.eu/
https://twitter.com/FairCore4EOSC
https://www.linkedin.com/company/faircore4eosc
https://www.youtube.com/channel/UC2z1Ay3fJff12mqDckYz37w
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The Service Providers and Research Data 
Management (SPRDM) Communities Story

(EUDAT CDI B2SHARE)

FAIRfest, February 20th – 21st 2025

Chris Ariyo, CSC IT Center for Science
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Once upon a time …
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There was a research scientist, data manager and a 
scientific community manager.
� How can I store, share & publish my research data and make it available to other 

researchers easier?

� How can I make an extensive and clear description of the data for better 
understanding of the research?

� I have a scientific community which want to have a set of rules (metadata schemas) 
for publishing our research data, can you make it easier to do?

� How can I find research data relevant and / or related to my research data?

� What about related projects and their relationships?
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Metadata Schema and Crosswalk Registry (MSCR)
Provide a location where you can easily access rules (Metadata 

schemas) of publishing your research data
Data Type Registry (DTR)

Add typing for your research data.
Research Activity Identifier Service (RAiD)

Show you the research projects and the relationships to others.
Research Discovery Graph (RDGraph) and PID Graph (PIDGraph)

Visualise the relationships of different research data
Compliance Assessment Toolkit (CAT)

Just a moment

FAIRCORE4EOSC components and services to the rescue



32

The connections
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The Service Providers and Research Data Management 
(SPRDM) Community.

� We have made available metadata schemas in MSCR & DTR so it is 
easier for you to register, store, publish and share you research data.

� We have incorporated into B2SHARE necessary metadata handles  to 
make the presentation of your research data better to visualize and to 
see the relationships to other research data and projects for RAiD, 
RDGRAPH, & PIDGRAPH.

� And while at it, even succeeded to show the use of  CAT for EOSC PID 
Compliance Policy assessment.
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EUDAT Core metadata schema has been made available in MSCR
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EUDAT B2SHARE provides information to PIDGraph, RAiD & RDGRAPH

https://trng-b2share.eudat.eu/communities/EUDAT-FC4E

https://trng-b2share.eudat.eu/communities/EUDAT-FC4E
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SSH Case Study

Willem Elbers (CLARIN ERIC)
FairFest, The Hague
February 20 2025
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The Virtual Collection Registry allows a user to create 
collections of links pointing to resources, such as landing pages, 
metadata files or bit streams. 

This provides easy citation, sharing and processability of 
resources spread across various repositories.
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Virtual Collection
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The Switchboard is a broker between 
resources and processing tools. 

A user presents a (link to a) resource 
and the Switchboard returns a list of 
tools that can process the given 
resource.

This allows the user to explore what 
tools are available for his/her data in our 
domain.
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Virtual Collection
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The Digital Object Gateway 
provides a uniform API used 
within our infrastructure to 
interface with the outside world.



A typical workflow for a user, a teacher in this example, in our domain is:

1. Create a virtual collection of links pointing to various resources used in a lecture.

E.g. Create a collection to bundle works by and secondary sources about Henrik Ibsen 
(http://hdl.handle.net/11372/VC-1002).

2. Use this collection to send it to the switchboard to get suggestions on available tools to process the 
resources linked in this collection.

When creating a collection some basic metadata is collected. This metadata must be added manually 
for each link added to the collection.

This workflow can be improved by getting as much relevant metadata as possible in an automated way. 
This will reduce the amount of work required to add links to a collection.

Use case

http://hdl.handle.net/11372/VC-1002
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PID Graph
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The integration with the PID Meta Resolvers allows us to support other 
PID systems such as ark and urn:nbn.

The user can add a link using one of these PID systems and resolve the 
PID to the underlying resource.

Identifier System DOG PIDMR

HDL (with registered CLARIN repository) L,M,R’

HDL, EPIC (21.*) M, L

HDL, EPIC (old) M, L

ARK M, L

URN-NBN-DE M, L

URN-NBN-CH M, L, R

arXiv M, L, R

Zenodo (10.5281/zenodo) L,M,R’ M, L, R

DOI L,M,R’ M, L, R

ark M, L

B2SHARE L,M,R’
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PID Graph
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The integration with the PID Meta Resolvers allows us to support other 
PID systems such as ark and urn:nbn.

The user can add a link using one of these PID systems and resolve the 
PID to the underlying resource.

https://typeregistry.lab.pidconsortium.net/#objects/21.T11969/710b1a3647d431e205e0

Using extended data types defined in the DTR we can store additional 
information with the type to improve processability and discoverability 
of tools.

Based on the resource media type we can query for an extended 
mimeType that is storing schema and crosswalk information.

https://typeregistry.lab.pidconsortium.net/#objects/21.T11969/710b1a3647d431e205e0
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PID Graph
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The integration with the PID Meta Resolvers allows us to support other 
PID systems such as ark and urn:nbn.

The user can add a link using one of these PID systems and resolve the 
PID to the underlying resource.

Using extended data types defined in the DTR we can store additional 
information with the type to improve processability and discoverability 
of tools.

Based on the resource media type we can query for an extended 
mimeType that is storing schema, crosswalk and taxonomy 
information..

Finally we use the schema information to query the MSCR for a 
crosswalk.

If a crosswalk exists, we can download the associated XSLT and use 
this XSLT to transform the resource metadata into a schema we 
understand.

This schema is used to extract the relevant information we require as 
metadata for links in a collection and this information is prefilled into 
the user interface.
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The integration with the PID Meta Resolvers allows us to support other 
PID systems such as ark and urn:nbn.

The user can add a link using one of these PID systems and resolve the 
PID to the underlying resource.

Using extended data types defined in the DTR we can store additional 
information with the type to improve processability and discoverability 
of tools.

Based on the resource media type we can query for an extended 
mimeType that is storing schema, crosswalk and taxonomy 
information..

Finally we use the schema information to query the MSCR for a 
crosswalk.

If a crosswalk exists, we can download the associated XSLT and use 
this XSLT to transform the resource metadata into a schema we 
understand.

This schema is used to extract the relevant information we require as 
metadata for links in a collection and this information is prefilled into 
the user interface.



A workflow for a “technical” researcher in our domain is the processing of a set of resources referenced 
by PIDs in order to find tools that can operate on the data.

1. Write a script to iterate over a collection or set of resources
2. Utilize the DOG to resolve the PIDs and query relevant metadata for each resource
3. Utilize the switchboard to find relevant tools to process each resource

This workflow can be improved by supporting more PID systems and improving the returned metadata 
by e.g. including taxonomy information. This allows for the selected of more generic tools that might be 
able to process the data as well.

Use case
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The integration with the PID Meta Resolvers allows us to support other 
PID systems such as ark and urn:nbn.

The user can add a link using one of these PID systems and resolve the 
PID to the underlying resource.
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PID Graph
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The integration with the PID Meta Resolvers allows us to support other 
PID systems such as ark and urn:nbn.

The user can add a link using one of these PID systems and resolve the 
PID to the underlying resource.

Using extended data types defined in the DTR we can store additional 
information with the type to improve processability and discoverability 
of tools.

Based on the resource media type we can query for an extended 
mimeType that is storing taxonomy information.
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The integration with the PID Meta Resolvers allows us to support other 
PID systems such as ark and urn:nbn.

The user can add a link using one of these PID systems and resolve the 
PID to the underlying resource.

Using extended data types defined in the DTR we can store additional 
information with the type to improve processability and discoverability 
of tools.

Based on the resource media type we can query for an extended 
mimeType that is storing taxonomy information.

https://typeregistry.lab.pidconsortium.net/#objects/21.T11969/710b1a3647d431e205e0

https://typeregistry.lab.pidconsortium.net/#objects/21.T11969/710b1a3647d431e205e0


PIDMR, DTR and MSCR

- Improvements in the virtual collection creation workflow by collecting as much of the required 
metadata automatically.

- Extended supported PID systems
- Utilizes extended mimeType DTR type
- Utilizes crosswalks to convert metadata into 

- Extended the Digital Object Gateway to:
- Support the resolution of PIDs in more than 10 new PID systems
- Query DTR type information, including extendedMimeTypes and taxonomy information

PIDGraph and RDGraph

- Improved discoverability of collections published with DOIs 

Added value
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FAIRCORE4EOSC

http://www.faircore4eosc.eu/
https://twitter.com/FairCore4EOSC
https://www.linkedin.com/company/faircore4eosc
https://www.youtube.com/channel/UC2z1Ay3fJff12mqDckYz37w
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Case studies
How do the components benefit communities?

Components are co-developed and tested within domain-specific 
communities:

• Climate Change (DKRZ)

• European Integration of National-level Services (CSC)

• Mathematics (FIZ)

• Service Providers and Research Data Management 
Communities (EUDAT)

• Social Sciences and Humanities (CLARIN)
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Climate Change Case Study
User Story

The Hague, 20th of February 2025
Beate Kruess, German Climate Computing Center
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FAIRCORE4EOSC has promised to enhance the discoverability and 
interoperability of research outputs.

Case studies should guide the development and testing of these 
enhancements.

                      The Climate Change Case Study was born                                           

Why this case study?

Climate Change Case Study
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How to improve Earth System Science infrastructure?

IS-ENES (Infrastructure for the European Network for Earth System 
Modeling)

• widely used
• national and international projects
• different funding streams
• user portal
• provenance plug-in

                                        How to make ENES more FAIR?
Climate Change Case Study
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 User Story: How can a downstream data product be generated?

Climate Change Case Study

I want to analyze the 
windstorm risk in 
specific areas of Europe.

I need to find relevant climate data on 
windstorms, ideally from various 
sources.

I require access to this data, 
considering permissions, availability, 
and other restrictions.

The data should be interoperable 
across different platforms and 
systems.

I am looking for reusable data that 
also includes pre-defined data 
processing steps.

origin
fundercitation

transformation
reference

missing …

How to add missing provenance information? 

provenanc
e

data 

J. F. Roberts et al.: The XWS catalogue 
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climate 
data

climate 
dataset

         Use new FC4E services!

Climate Change Case Study

PI
D

PID

J. F. Roberts et al.: The XWS catalogue 

provenanc
e

data 

J. F. Roberts et al.: The XWS catalogue 

data 
provenanc

e
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 User Story: How can a downstream data product be generated?

Climate Change Case Study

I want to analyze the 
windstorm risk in 
specific areas of Europe.

I need to find relevant climate data on 
windstorms, ideally from various 
sources.

I require access to this data, 
considering permissions, availability, 
and other restrictions.

The data should be interoperable 
across different platforms and 
systems.

I am looking for reusable data that 
also includes pre-defined data 
processing steps.

F
A

I

R



Thank you!
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Case studies
How do the components benefit communities?
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RDGraph improves findability and re-use of research outputs and softwares.

DTR allows machine actionable standardisation of metadata helpful to:

○ analyse, compare and validate large data volumes
○ define and register extended Mime-Types, taxonomies and subject classifications
○ improve visibility and selection of data types

MSCR provides machine-actionable metadata transformation jobs and findability of metadata 
schemas and crosswalks.

RAiDs improves visibility and allows connectivity of research project data & related entities.

PIDGraph offers discoverability of data collections and makes research objects connections visible.

PIDMR resolves a large amount of PID types.

RSAC component enhances research software discoverability and long-term preservation.

How do the components benefit communities?
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Quiz

https://app.sli.do/event/grfSDixNPS6GB6XhrLA3SV
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 External communities statement on component potential adoption

Meet our team to deliver a short video statement on your interest in 
using the components !  (1 sentence is enough!)

You’ll get a present as thank you for your time.
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