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Nationale Forschungsdaten-
infrastruktur (NFDI)
● Sustainable utilisation of 

research data 
● Establishment of FAIR 

data management  
● Connection to European 

and international efforts
(like EOSC)

● Bottom-up approach of 
independent consortia

See also DFG.de/nfdi and nfdi.de
Workshop on NFDI Synergies    |    5 April 2022    |    TS
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NFDI in Numbers
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Source: NFDI
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Consortia so far … 
… from rounds 1 and 2
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Source: NFDI
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Collaboration …
…in the NFDI … 
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Source: D. Strecker 
/ Twitter
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Physics-Related Consortia
…in the NFDI … 
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Community
committees

e.g. base services à later



Consortia
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Bring together 
• KFS  and KFN
• Large-scale photon and 

neutron research facilities 
• Universities
• Research institutions
• Wider community

Driven by the user committees KFN, KFS
Commitments of the German facilities + 

ESS, ILL, ESRF, EMBL

DAPHNE - DAta from PHoton and Neutron Experiments
16 institutions, 22 + 83 indiv. colleagues
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To make the growing volume of valuable 
measured data FAIR for the DAPHNE4NFDI 

community, for the whole NFDI and the 
scientific community.

1. Improve the collection of metadata about the 
measurement so that the measured data is reusable by 
the wider research community;

2. Implement searchable curated databases of raw, 
intermediate and processed data, traceable from 
published and unpublished results;

3. Develop a curated repository of managed software  
developed by leading research groups, accessible  to any 
researcher so that others can repeat the data analysis 
pipelines and re-use the code in their own research;

4. Develop a multidisciplinary data platform for NFDI cross-
consortia actions;

5. Provide education and training in research data 
management.
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Research with photons and neutrons in numbers
per year in Germanyper year in Germany

from 50 companies,
100 universities,
115 research institutions

3000
participants at facility 
user meetings 

Reaching a 
community of 
over 50 000

5500 users

Over 3000 
experiments

28 PB data

3000 publications

250 patents
In Europe

8 sources in Germany
33 sources in Europe
94 sources worldwide
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Our research community impacts on global challenges
Impact extends far beyond the physics or materials science community

Society
challenges

BioscienceResearch
domains Engineering MedicinePhysics Chemistry

Imaging

SpectroscopyDiffraction

Tomography Optical imagingAnalytic
methods

Simulation

Electron 
imaging

Chemical 
analysis

Many others Many others

DATA

Neutron
s X-rays

Health Environmen
t Energy Materials KnowledgeTransport

DAPHE links NFDI to 
other initiatives outside
Germany
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The research data life cycle

Capture
metadata

Control software
Data formats

Document
Workflow

Electronic Logbook
Measurement Curate

Validate
Store & Archive

Metadata &
Data

Access
Share Data

Access Controlled 
or Open Access

Collect

Evaluate

Parameters
Sample

Environment
Instrument

Store

Publish 
Results Visualise

Online
Live view
Reduction
Validate

Publish
Papers
Patents

Presentations

Publish Data

Process
Store Data

Validate Data

Analyse
Online

Integrate Data
Central access
Create Output

Proposal

Data catalogue
Federated
Searchable
Interlinked

Reuse

TA1: Managing data production

Key products:
• Electronic log books
• SampleID database
• Integration to instrumentation 

TA2: Data repositories and catalogues

Key products:
• Repositories of raw data and 

processed data linked to publications
• Searchable catalogues

TA3: Infrastructure for data and software reuse

Key products:
• Sustainable and reusable software ecosystem 
• Power user software deployed on facility infrastructure
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Core products to focus on
Our deliverables to the community (and NFDI)

Publish
Papers
Patents

Presentations

Data catalogue(s)
Federated
Searchable
Interlinked

Reuse

Instrumentation

TA1: Managing data production

Metadata 
harvesting

SampleID databaseElectronic log book

TA2: Data repositories and catalogues

Archives of raw and processed 
dataReference databases

TA3: Data and software reuse

Sustainable software repository

Open software from power users

Machine learning interface

Metadata catalogue

Proposal

Users
User data curation

DataDOINeXuS/HDF5 API Open data portal

ContainersCI/CD

Which metadata to harvest, and how?
Community building
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Federated data infrastructure

FAIRmat‘s goal

An inclusive, user-driven
approach to develop 
easy-to-use tools and an 
infrastructure towards 
FAIR data processing, 
storage, curation, sharing, 
and AI readiness for 
future use of materials 
data

Synthesis

Experiment

Theory
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https://fair-di.eu/fairmat/

Reproducible growth of materials from various synthesis routes

From voluminous classical simulations to highly 
sophisticated quantum-mechanical many-body techniques

Metadata and workflows for the extremely diverse 
characterization methods used by the community

Federated data infrastructure for the community

Do our tools enable us to enhance 
science in daily life? 

Do our tools enable us to enhance 
science in daily life? 



Page 20Workshop on NFDI Synergies    |    5 April 2022    |    TS

M
aR

D
I: 

M
at

he
m

at
ic

al
 R

es
ea

rc
h 

D
at

a 
In

iti
at

iv
e 

(O
ve

rv
ie

w
)



Page 21Workshop on NFDI Synergies    |    5 April 2022    |    TS

M
aR

D
I: 

M
at

he
m

at
ic

al
 R

es
ea

rc
h 

D
at

a 
In

iti
at

iv
e 

(O
ve

rv
ie

w
)



Page 22Workshop on NFDI Synergies    |    5 April 2022    |    TS

M
aR

D
I L

ay
er

 A
rc

hi
te

ct
ur

e
fo

r F
A

IR
 D

at
a



Page 23Workshop on NFDI Synergies    |    5 April 2022    |    TS

A
n 

Fe
de

ra
te

d 
In

fr
as

tr
uc

tu
re

 a
nd

Va
lu

e-
C

ha
in

 fo
r N

ew
 S

er
vi

ce
s 

fo
r

D
at

a,
 R

es
ea

rc
h 

an
d 

K
no

w
le

dg
e



Page 24

Particles, Universe, NuClei and 
Hadrons for the NFDI

(42 partners, 10k scientists, support 
from KET, KAT, KHuK)

The prime goal of PUNCH4NFDI is the 
setup of a federated and "FAIR" science
data platform, offering the infrastructures
and interfaces necessary for the access
to and use of data and computing resources 
of the involved communities and beyond.
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FAIR@GSI
Online data 

30 EB

HL-LHC

FAIR@GSI
Physics
300 PB

Challenges
- FAIRification: data &  workflows
- “big data” and “open data”
- Irreversibility challenge and data loss
- heterogeneous data & infrastructures
- transfer of knowledge

FAIR@GSI
Online data 

30 EB

PUNCH4NFDI   |  Kick-off Workshop    |   15 October 2021  |  TS

PUNCH data are diverse
- in size and rate
- in complexity and purpose
- in abstraction level

PUNCH4NFDI expertise
- Big data and open data
- Data irreversibility and reduction
- Harnessing heterogenous resources
- Highly collaborative globally distributed data
management
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… 

Analysis tools

Compute
resources

Data access

Data storage

Data sources

Flexibility, efficiency, scalability: 
data volumes, number of users and analyses, heterogeneous resources; data combinations

PUNCH4NFDI   |  Kick-off Workshop    |   15 October 2021  |  TS
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The science data platform for RPs 

Code / tools

Computing / 
storage

PUNCH4NFDI   |  Kick-off Workshop    |   15 October 2021  |  TS



Cross-Cutting Topics, 
Sections, 
Base4NFDI
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History
Cross-cutting topics, and Berlin and Leipzig-Berlin declarations
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September 2019: Berlin declaration

July 2020: Leipzig-Berlin declaration
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Sections…
Collaboration towards the goals of the NFDI

Workshop on NFDI Synergies    |    5 April 2022    |    TS

Source:NFDI
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DFG Call
For base service consortia

Workshop on NFDI Synergies    |    5 April 2022    |    TS
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21 March 2022: “Letter of Intent” Deadline
For proposals for base service consortia

Workshop on NFDI Synergies    |    5 April 2022    |    TS

Only one LoI was handed in to the DFG –
carried by all 19 funded consortia and almost 
all applicants for the third round: Base4NFDI 

(One of the logo options)

Basic idea: Base4NFDI is NOT (in the first place) a provider of a specific base service but
• gives a framework for the identification and integration of base services,
• provides flex funds for the “scouting” and (maybe) prototypical implementations of certain base 

services,
• collaborates closely with the section in identifying candidate services, and
• is fully integrated into the decision structures (senate, consortium assembly) of the NFDI 

Association that contribute to the decisions.

Currently: Writing of proposal with deadline 29 April. Decision together with 3rd-round consortia in 
November. Expectation (?): Funding at the order of 1 or 2 scientific consortia.  
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Base4NFDI Setup

Workshop on NFDI Synergies    |    5 April 2022    |    TS

“Service onion”
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Personnel Setup of Base4NFID
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Conclusions
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Conclusions
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Very similar goals in the consortia; partly overlapping methods, and increasingly use of the same 
infrastructures

Work programmes of scientific consortia is a starting point, addressing numerous discipline-specific 
aspects

The true (potential) power of the NFDI emerges from 
• the true embedding of the consortia into their communities
• the effective use of existing (infra)structures
• the cross-cutting collaboration between all NFDI consortia

Today try to explore connections
• between physics-related and other consortia
• between NFDI and ErUM
• between (parts of) NFDI and (parts of) Helmholtz
• …?
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Thank you!

The PUNCH4NFDI Consortium
Spokesperson: 
PD Dr. Thomas Schörner (DESY, thomas.schoerner@desy.de)
DESY, Notkestr. 85, D-22607 Hamburg

Contact: 
Mail: punch4nfdi@desy.de
Web: www.punch4nfdi.de
Twitter: #punch4nfdi 
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