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Data is the Key
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Research DATA is far more than numbers (results)
• Documents (text, Word), spreadsheets
• Laboratory notebooks, photographs, films
• Samples
• Models, algorithms, scripts
• Methodologies and workflows 
• Standard operating procedures and protocols
• Contents of an application (input, output, log files for 

analysis software, simulation software ..)
• …

Castelli et al., Battery & Supercaps 4, 1803 (2021)



3

https://archive.materialscloud.org/
https://big-map.github.io/big-map-registry/

http://big-map-notebook.eu/

https://github.com/BIG-MAP/BattINFO

The BIG-MAP Infrastructure

https://share.dtu.dk/sites/BIG-MAP_389050/Shared%20Documents/Deliverables/D7.1%20Report%20on%20Ontology%20Standards%20and%20Development%20Strategy/D7-1%20Report%20on%20Ontology%20Standards%20and%20Development%20Strategy_v1.0.1.pdf?Web=1
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BIG-MAP Data Archive
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BIG-MAP Archive:
• is a research data repository (restricted to the BIG-MAP community, 
open to BATTERY 2030+, fully open)
• offers data storage & data sharing (manually via GUI, programmatically 
via API)
• is based on a third-party open-source software (InvenioRDM 
developed by CERN & 10 other institutions), and customised 

Data needs metadata to become FAIR
• stored in a restricted-access storage (e.g., for subsequent analysis)
• shared within the BIG-MAP/BATTERY 2030+ community (e.g., for 
training a ML model)
• uploaded to an open-access repository (e.g., manuscript submission)

BIG-MAP Data Archive



Connect Data between BATTERY 2030+ Projects
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BIG-MAP 
member

BIG-MAP community

BATTERY2030+ community

Connect Data between BATTERY 2030+ Projects

BATTERY 2030+



BIG-MAP 
member

BIG-MAP community

BATTERY2030+ community

New Data Standards for the EU Battery Community

BATTERY 2030+



Data repositories: BIG MAP Archive 
(https://archive.big-map.eu/)
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Live since Nov 22 

InvenioRDM v12 
released May 24

Currently:
263 records
348 users
1.6 TB of data

https://archive.big-map.eu/


Data repositories: BIG MAP Archive 
(https://archive.big-map.eu/)
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https://archive.big-map.eu/


Ontology for Data – Towards a Dynamic DMP
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Courtesy Simon Clark (SINTEF)

1. DMP Ontology

• WPs’ and Tasks’ objectives and participants
• Data types generated by each WP/Tasks
• Data types/information flow within and among 

WPs

Project

wp2

T2.1 T2.2

DFTData MLFF

T2.4

Battery
Properties

wp3

DFTEnergies DFTForces

MLTrainig

Actual Data

User Case

Diffusion 
Coefficient2. Domain Ontology

• Add description of the data 
using available ontologies

Data model

MolecularDynamics

Model 
Physics

Solver

Post Processing

UU

DTU SINTEF

Workflow/Processes

3. MODA/CHADA 
Ontology

e.g. OSMO



Ontology for Data – Data Flow
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Courtesy Simon Clark (SINTEF)

DMP Ontology

Domain Ontology
(BattINFO)

Other Ontologies 
(EURIO)
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Courtesy Simon Clark (SINTEF)
Courtesy Simon Stier (FISC)



BIG-MAP Workshop – Towards a EUnified Battery Data Space



Acknowledgements

BIG MAP - Battery Interface Genome - Materials Acceleration Platform 15

This project has received funding from the European Union’s Horizon 2020 research and innovation 

programme under grant agreement No 957189 (BIG-MAP) and No 957213 (BATTERY 2030+).



The Data Tables

Data generated in WP2

Datatype Description Data sets Type Format Size

Electronic 

Structure: 

WFT, DFT, 

QMC

Structures,

energy-related 

data,

wave functions & 

electronic 

properties, ab-

initio molecular 

dynamics (AIMD) 

trajectories, 

different types of 

spectra 

Data generated by 

different tools:

Engines (molecular): 

GAUSSIAN, ORCA, 

MOLPRO, TURBOMOLE, 

NWChem, QChem, ADF, 

PSI4, MRCC, NECI

Engines (periodic): CP2K, 

VASP, QUANTUM 

ESPRESSO, Yambo, Castep, 

GPAW, QuantumATK, 

Crystal, NECI

Tarball 

files can 

be created 

from the 

calculation 

folder, 

including 

relevant 

inputs and 

output 

raw data

.tar.gz (an 

archive of 

input and 

output 

text, XML, 

netctdf, 

hdf5, or 

any other 

machine-

readable 

file)

TB
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The Data Tables

Data generated in WP2

Datatype Description Data sets Type Format Size

Electronic 

Structure: 
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energy-related 

data,

wave functions & 
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properties, ab-

initio molecular 

dynamics (AIMD) 

trajectories, 

different types of 

spectra 

Data generated by 
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be created 

from the 
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including 

relevant 

inputs and 

output 

raw data

.tar.gz (an 

archive of 

input and 

output 

text, XML, 

netctdf, 

hdf5, or 

any other 

machine-

readable 

file)

TB

WP What To be used for
Suggested

type format size

From WP5

Parameters from 

structural and chemical 

characterizations at the 

local scale, including e.g., 

spectra (vibrational, 

absorption, …)

Model refinement, 

cross-analysis, 

validation, and design 

of simulated 

experiments

Tarball 

files can 

be created 

with post-

processed 

data and 

parameter

s of 

interest 

.tar.gz 

(with 

databases 

and 

reproducib

le- data 

sheets)

MB

WP What Usable for
Suggested

type format size

To WP5

Computational 

predictions for 

bulk/interfacial 

structures, "chemical 

environments", 

spectra, transport 

properties, or any 

experimental 

characterization 

requiring atomistic or 

electronic 

interpretation 

Guiding the 

characterization effort 

and 

supporting the 

interpretation of the 

results 

Tarball files 

can be 

created 

with post-

processed 

data and 

parameters 

of interest

.tar.gz (with 

databases 

and 

reproducibl

e- data 

sheets)

TB

Data collected in WP2

Data delivered from WP2
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BIG-MAP DMP and the BATTERY 2030+ Consortium
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Endorse the Memorandum:
https://battery2030.eu/research/research-data-management-/

AMBITION: connect data across the entire 
European Battery Landscape 



Connect Data between BATTERY 2030+ Projects
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BIG-MAP

SPARTACUS


