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Aim

 design and deploy the hardware 
infrastructure to host both training 
data for machine learnt interatomic 
potentials – MLIP and potentials 
themselves

 Features: Curate, store, distribute and 
interrogate MLIPs and training data

 Visualisation and training workflows

 Benchmarking and validation

 Ideally, HPC integration
https://doi.org/10.1021/acs.chemrev.1c00021

https://doi.org/10.1021/acs.chemrev.1c00021


Science&history interlude

Newton (Pricipia... 1687 - 1/r^n)

Roger Boscovich (De Virbus vivis, 1745)

Gustav Mie (1903)

Edgar Grüneisen(1912)

Lennard-Jones (1924-1931)

Fowler&Bernal (1933) n=12



199x-201x

Source: openart.ai prompt purgatory by hieronymus bosch



MACE

Ilyes Batatia et al. - Advances in Neural Information Processing Systems, 2022



Workflows – AI community view

source: wandb



Workflows– science view



Current databases example



UiO66 HDNNP potential
======================

Score Summary

======================

Label | Accuracy [%]

______________________

Zr-Zr | 89.34

Zr-O | 89.79

Zr-C | 91.12

Zr-H | 93.88

O-O | 95.27

O-C | 96.94

O-H | 95.08

C-C | 90.84

C-H | 94.97

H-H | 96.06

Mean | 93.33

======================



MACE



Database features

 Proof of concept database&app:
 - installable centrally within PSDI
 - local for user - blueprints
 - users can both interrogate, 
download and deposit data
 - reconfigurable database structure
 - API and web interface

 Advanced search features: opensearch techniques

 Integrate into ML  workflows

 Reproduceable and Reusable

 Proof of concept in collaboration with Gábor Csányi@University of Cambridge
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Database implementation

 JSON/dictionary data input

 Atomistic data e.g. elements, positions, energies, forces

 Metadata e.g. units, provenance

 User-defined keys

 API access via Python client and CLI initially

 Complex, scalable queries via OpenSearch

 Data discovery due to unstructured data

 List/frequency of keys

 Visualisation

 Filtered data used to train ML models

 Generate and store new structures and force fields in database
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but

https://matbench-discovery.materialsproject.org/models



Q&AI
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