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Data-Driven Materials Science
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From the NOMAD (Novel Materials Discovery) Center of -
Excellence (CoE) to a nonprofit sustainable association:

FAIR Data Infrastructure for Physics, Chemistry, Materials "
Science, and Astronomy e.V. (eingetragener Verein) r

--in the course of formation --
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"NOMAD CoE, FAIR-DI e.V., and a German Research-Data Infrastructure”

Germany is preparing a "Research-Data Infrastructure (NFDI);
https://www.dfg.de/en/research_funding/programmes/nfdi/index.html"

supported by a billion Euro over the next 10 years. The goals are somewhat similar to those of the
NOMAD CoE and the FAIR-DI association/e.V. (https://fairdi.eu).

Specifically, we like to install a Consorfium on "FAIR data infrastructure for materials science and
related research topics". Funding will start in late fall next year and the application/preparation
process is unusual and interesting. We should discuss our goals and how this NFDI may change
science.

Coffee Talk [Monday 20th] 2019
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NFDI -- National Research Data Infrastructure  carmat

The aim of the national research data infrastructure is to
systematically manage scientific and research data, provide
long-term data storage, backup and accessibility, and network
the data both nationally and internationally. The NFDI will bring
multiple stakeholders together in
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FAIRMAai

FAIR data infrasfructures for materials science
and related research fopics
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FAIRMart

FAIR daia infrasiruciures for materials science
and related research fopics
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1. What consortia and NFDI as a whole should achieve N

_ Butnot
Comprehensive research data management and
Merely accumulate

increased efficiency throughout the scientific system Data”

Linking of research-oriented data services, improving Colllect |OC(a|
. - solutions (or
interoperability repositories) waiting
Accepted, standardised processes and procedures in for future users
line with methodological requirements of (very)

different disciplines

One-size-fits-all
Overly strict

reglementation

A common voice for data concerns in the science- (»juridification®)

policy arena
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Every new product requires hovel or improved materials
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Every new product requires novel or improved materials

Flexibel, ultra-thin
Nontoxic, sustainable Light-weight & ductile

Heat-resistant

Biocompatible

High quantum yield
Energy-saving
Desired color
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Owing o ifs economic and societal ImpacH:

Reflected in large communities, their research
societfies, and corrersponding conferences
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How fo descrilbbe materials and their datae

Processing, storage, (preparation for) re-usage
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... A user-driven and'non-bureaucratic approach to develop
tools and infrastructures towards FAIR data processing,

storage, curation, sharing, and future use of materials data.
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Materials science and related topics

Computation

* Ab initio calculations
* Classical simulations
+ Excitations

» and more
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Daia are FAIR
Keeps data for at least 10 years
Open access (embargo possible)
Provides DOIs

Repository

Now part of FAIR-DI
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FAIRmat
Code-independent Archive

Repository

X - _
_ y Big-data Analytics
Visualization =

From raw dafa to ardificial intelligence
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Maiterials science and related topics

Computation Experiment Synthesis Functional materials

* Ab initio calculations * Electron microscopy * From melt * Heterogeneous catalysis
* Classical simulations » Photoemission * From solution * Batteries

* Excitations * X-ray spectroscopy * From gas phase * Opto-electronics

» and more * and more » and more *and more

Digital infrastructure
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, hpj] Comput. Mater. 3, 46 (2017).

, Invited Review: for Materials Research Society Bulletin

, Datalntelligence (2019).

, Invited Perspeciive in Handbook of Materials
Modeling, Springer (2019).
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Big Data of Materials Science - Critical Next Steps

JTowards a Common Formali for Compuiational Materials
Science Data

Open Databases Infearationfor Materials Design

Shared metadaia anaruviaermaits for big-~4'adnven
marterials science: A NOMAD - EAIR=IDI\W, »rk S100
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