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Fig 1. General scheme of the MLP workflow 

The goal of the MLP demonstrator is twofold: 

ØDelivering an open-access repository of MLPs, to which external users can 
submit new models and download MLP parameterizations

Ø Building a platform for the development of new MLPs, including: 

o Automated generation of training, validation and test datasets

o Common interface for popular MLP packages

o Containerized workflow solution for MLP development

AiiDA Workflow Management System

ØAb initio calculations: AiiDA provides a plugin interface for software packages such as VASP, CP2K. 
This will be used to generate training datasets 

ØMLPs: implementation of a common interface to train MLPs using different software packages

ØValidation: methods like (biased) molecular dynamics, phonon-based sampling etc

Fig 3. AiiDA workflow for MLPs Fig 4. Providing a common interface for MLP packages

ØAiiDA [Uhrin et al., 2021] is an open-source, 
high-throughput workflow framework for 
computational science with a strong focus on 
reproducibility.

ØWorkflows in AiiDA are automatically stored 
in a provenance graph with rich metadata, 
including all workflow inputs and outputs.

ØAiiDA is domain agnostic, and any code that 
can be run over the command line can be 
integrated through AiiDA’s plugin system.

AiiDA-n2p2 plugin

Fig 5. Manual steps in MLP generation for n2p2

Øn2p2 [Singraber et al., 2019] is a software for 
the parameterization of Behler-Parrinello 
neural network MLPs [Behler and Parrinello, 
2007]

ØWe have developed an AiiDA-n2p2 plugin to 
automate the process of MLP development

Ø  The plugin features include:

MakeNNPWorkchain (9e965184)
State: finished
Exit Code: 0

nnpScaling (9b008c74)
State: finished
Exit Code: 0

CALL_CALC
CALL

SinglefileData (3c250934)
439ec763f7f5683ccf4186ce1edebec0707ff56a1a7675431754517eb2516c

RETURN
scale

nnpTraining (78c46394)
State: finished
Exit Code: 0

CALL_CALC
CALL

SinglefileData (1d548d91)
5ef22e198e9318e0cd6239901e97ab74b48e06b0c4b0dc511425e1be690429

RETURN
potential

InstalledCode (108ef490)
n2p2Train@localhost

INPUT_WORK
trainCode

InstalledCode (3d8ea548)
n2p2@localhost

INPUT_WORK
code

Int (8929663a)
value: 100

INPUT_WORK
nbin

SinglefileData (5317cb03)
input.data

INPUT_WORK
inputData

SinglefileData (b93122a7)
input.nn

INPUT_WORK
inputNN

RemoteData (4abae8d0)
@localhost

CREATE
remote_folder

FolderData (cedbfb3c)

CREATE
retrieved

CREATE
scale

INPUT_CALC
inputScale

RemoteData (1ffc0174)
@localhost

CREATE
remote_folder

FolderData (e319f093)

CREATE
retrieved

CREATE
weights

Fig 6. Automated MLP generation for AiiDA-n2p2

o Automated selection of optimal 
weights

o Validation through molecular 
dynamics using LAMMPS

o Semi automated generation of inputs

ØGeneration of MLPs using AiiDA-n2p2 for 
aluminium is shown as an example [Jakse
et al., 2022]

Fig 7. The correlation plot for predicted forces versus 
ab inito forces

Fig 8. The radial distribution function for liquid 
aluminium at 8000 K and 340 GPa

Fig 2. Schematic overview of the architecture of AiiDA 1.0 
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