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Heinz Maier-Laibnitz Zentrum

NFDI

Nationale Forschungsdaten Infrastruktur Initiative
Aim
use and reuse

NFDI e.V.
Foundation of NFDI e.V. in October 2020

Coordination accross all scientific areas / ,Basisdienste’
191 members (status 11/2021)

1st call 2019: 9 consortia funded, start 01.10.2020

2nd call 2020: 10 consortia funded (a.0o. DAPHNE4NFDI), start 01.10.2021
3rd call 2021: ongoing, start foreseen 01.01.2023

Systematic exploitation of valuable research data across all scientific fields for sustainable access,

Implementation through research area specific consortia (DFG funding, 2 x 5 years foreseen)
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" Heinz Maier-Leibnitz

. L UNIVERSITAT
Data for Photon and Neutron Experiments TUBINGEN

ClAIU
] - —
co n s o rt I u m mﬁ,-a--ﬁ Christian-Albrachts -Universitdt zu Kiel
DRESOEN ADSSEMDOAF

Brings together 18 partners:
TI-ITI gﬁ_‘-":- BERGISCHE @ GEORG-AUGUST-UNIVERSITAT

DAPHNE4ANFDI EMBLEH owoons g ¥/}

- University user groups UNIVERSITAT

- Large scale facilities e oo o " SIEGEN
- In addition: KFN + KFS HZB..... E&ai:
- > 60 participants (without funding) ! armenmE T
- Kick-off meeting 1.12.2021 ) —
Task Area Leader:
Anton Barty (DESY, Speaker) Sebastian Busch (Hereon)
Bridget Murphy (CAU, KFS) Jan-Dierk Grunwald (KIT)
Astrid Schneidewind (FZJ) Frank Schreiber (U Tibingen)
Christian Gutt (U Siegen) Tobias Unruh (FAU)
Wiebke Lohstroh (TUM)
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Research with photons and neutrons

Germany — per year

3000 3000 experiments
participants at facility user '

meetings
28 PB data

> APHA 3000 publicati
& publications

Reaching a : 5500 users
community of from 50 companies,

100 universities,
over 50 000 250 patents

— 115 research institutions In Europe
O.5®

i e

T )

13.12.2021 B#eling | DAPHNE4NFDI | Wiebke Lohstroh
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Impact extends far beyond the physics or materials science community

>oclety Health Knowledge

challenges \ .~ N

domains \ T
ﬁ\\ DATA _« '
W ’D%ﬁ

Analytic Chemical analysis Tomography Optical imaging Electron imaging

methods

Many others Diffraction Spectroscopy Many others

13.12.2021 MLZ usermeeting | DAPHNE4NFDI | Wiebke Lohstroh 5 ]
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Reasearch Data Management Strategy

E:Iable Accessible Interoperable Reusable
Parameters O 0‘.
Document sample /z ’i’

Co"eCt Workflow Environment
Electronic Logbook Instrument
Measurement

Capture

metadata Validate

Pr0p05a| Control software \ Store & Archive
Metadata &

Data

Data formats

Access
Share Data
Access Controlled

D : or Open Access
L]

. | Analyse
Publish On"nye Data catalogue

[ Integrate Data Vlsufllse Federated
- Central access Online Searchable

Create Output Process ; Live view Interlinked
Reduction Reuse

Validate

Papers
Patents
Presentations

Store Data

Evaluate Validate Data

13.12.2021 MLZ usermeeting | DAPHNE4NFDI | Wiebke Lohstroh 6 ]
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From Proposal to Publication

Experiment
Instrumental settings, Data reduction
Sample.environment -1 Reduction & .

Proposal Experiment team Validation Analysis Software
Aim of the Version & QS
experiment l
Instrument .

Facilit Conduction of Analysis
Samplz Experiment Data analysis, Results of other
Proboser Documentation, =  vjlidation of Model, \ methods
> preliminary analysis, Theory Theory
comments Experiments
Sample
Composition,
P Geometry, History.. == v

Characterisation
Synthesis and Publication
History
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/>GhOST

) Garching Online Systam Toal

Experiment
Instrumental settings,
Sample environment

Proposal Experiment team
Aim of the
experiment
Instrument =
e I Conduction of I
Facility .
[ Experiment I
Sample _
I Documentation, ;=
Proposer S ]
| preliminary analysis, |
I comments ]
N‘(Jﬂ Instrument COntw; Sa m p I e

Composition,

P Geometry, History..

Characterisation
Synthesis and
History

From Proposal to Publication

Scientific Computing Group

| Datareduction |
| Reduction & _
I Validation Analy5|_s Software
———I———l Version & QS
| Analysis 1
I Data analysis, Results of other
| Validation of Model, "\ methods
I Theory Theory
- Experiments
Repository for raw-,
processed and
analysed data,
>
v reference data,

analysis scipts,
software, ...

)

Publication <
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DAPHNEANEFDI

TA1 : Managing data collection

Electronic laboratory
notebooks (ELN)

High performance data
formats

Sample Persistent identifiers
(PID)

TA4 : Dissemination and

outreach
Education & training
Workshops & use case

TA3 : Infrastructure for data and
software reuse
Infrastructure for analysis software
Analysis software

ML methods

TA2 : (Meta)data
repositories and catalogues
Data catalogues (DOls)
Reference databases
Catalogues for software

Policy
NFDI and europaen projects

TA5 : External communication and policy
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Task Areas 1: Managing data collection

Capture (meta)data as early as possible in electronic form

ExPaNDS.

= Specification of metadata standards — application to IR
use domain specific use cases, (further) develop PaN TR
ontologies ExPaNDS ontologies
= Link to Sample PID — sample metadata schemata T
o8- 165N

= Introduction of electronic Notebooks (ELN)
(,contextual description / annotated data’)

https://zenodo.org/record/4806026#.YUh-kOdCRno

= Automatic capture of instrument / sample £3 Data Manager of Experiment : CXI cxils2616 T
environment and sample data — conduction of the ”"““” ' —
experiment - e emern s s [ s

= Aggregate in harmonized, self-explaining data '

format (Nexus, OpenPMD)
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Task Area 2: (Meta)data repositories and catalogues

Searcharble, federated data repositories ROSBPDB Depost - Search - Viusts

(== 155618 Blological
il Macromolecular Structures Search by PDB ID, author, macromalecule, sequence, or ligal
&= Enabling Breakthroughe In

T Res h and Educati
PROTEIN DATA BANK fesear o Advencad Search | Browsa by Annatations

Ml iy 5 ovo0

=  Specification of metadata standards —

application to use domain specific use :"w”" Exploo the PDB Arhive
cases i
= Establish federated, interlinked data — et
repository for participating facilities, DOI S e
minting at MLZ oo
itsan https://www.rcsb.org/

=  Sample description and sample PID

= Repository for processed and analysed

EUROPEAN OPEN SCIENCE CLOUD

d ata ] - —— sp—— BRINGING TOGETHER CURRENT AND FUTURE DATA INFRASTRUCTURES
u R efe re n C e d a ta b a s e s sted, open environmen . 10?E||rax\d snarnrless
1 ‘haring scientific data services to analyse an

reuse research data

= Repository of analysis programs (e.g.  § DataCite o
httpS://SOftwa re_pa n-data.GU/) FIND, ACCESS, AND REUSE DATA

. DataDOI tracks usage of open data

m  ‘Search data’

onnecting scientists
glabally

Long term
and sustainable

13.12.2021 MLZ usermeeting | DAPHNE4NFDI | Wiebke Lohstroh Mt https://www.eosc-portal.e
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Task Area 3: Infrastructure for data and software reuse

,FAIR software’

= Curate and deploy analysis software

on cloud like infrastructures Joeeer (clbraton + it inding) .
(currently frequently fragmented & g VT '. *"EE
and diverse) for a number of use J # ~Détector
cases (tomography , EXAFS, small fioe geometry
angle techniques, crystallography, |
tof-diffraction, interface to ML m w'e____« m =
methods) sy S ona |
Real-time Phenix
= Automatized data analysis chains o - e ~ intermediate data
data (hits)
= AAlinfrastructure (~10%) (~10%)

= Best practices for sustainable
research software development
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Task Area 4: Dissemination and outreach

The NFDI consortium as a role model and educator

=  Workshops and community building -
(meta)data definition and ontologies

= Discuss and Support use cases

= Young researches network — DAPHNE

VISION
= Data managment as part of the —
. power
curriculum

users*

=  Connect society and industry to
highlight developments

facility

cross facility
. Encourage to re-use

13.12.2021 MLZ usermeeting | DAPHNE4NFDI | Wiebke Lohstroh 16 ]
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Task Area 4: Dissemination and outreach

The NFDI consortium as a role model and educator

Biomaterials- x-ray Correlation
=  Workshops and community building - imaging spectroscopy -
(meta)data definition and ontologies XPCS
Amorphous
" Young researches network — DAPHNE materials for
, Soft matter and liquid
VISION catalysis terfaces

= Data managment as part of the ,
Electrochemistry

curriculum & Catalysis Proteins & Food
=  Connect society and industry to science
highlight developments
Correlated -
| EnCOU I"age tO re-use electron Systems SyStCehrTe];nlC)?-lray
= Discuss and Support use cases JReCiescopy TOF diffraction absorption

Energy materials

Magnetic structures
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Task area 5: External communication and policy

Integration into the international research community

KonsortSWD
NFDI4Culture

NFDI4Health

= DAPHNE is embedded in a worldwide
network of > 30.000 synchrotron and
neutron users

NFDI4Chem

Daphne4NFDI

SR FAIRmat

{:} NFDI-MatWerk

= Cross-consortia activities — interfaces and
interlinkages to other NFDI consortia

NFDI4Cat

= Organizational structures exists: European

user organizations and facility organization NFDl4ing

= Connects to European open science cloud
X-ray and neutron data projects PaNOSC

and ExPaNDS W
€ s QRSE aNdata NOSC
(@ LENS &= Sl e pamosm
=
LEAPS ==oe ExPaNDsS —_ Ei?ﬂ %,  EURDPEAN OPEN
(@ e & o =33 GCIENCE CLOUD
e CRGANISATION
13.12.2021 MLZ usermeeting | DAPHNE4NFDI | Wiebke Lohstroh 18 ]
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Forschungs-Neutronenquelle

DAta for PHoton
and Neutron
Experiments

=  Project start 1st October 2021
= |nitial duration 5 years
= Embedded in NFDIl e.V.

Thank you for your attention!
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