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ABSTRACT

BIG-MAP has developed a platform to share and promote its state-of-the-art tools and methods:
the BIG-MAP App Store (https://big-map.github.io/big-map-registry/). This online portal serves as
the primary registry of all the apps used and developed in the projects funded by BIG-MAP, offering
a one stop solution to explore powerful apps for battery research. One of the aims of the App Store
is to increase the accessibility and exposure of the apps, which cover various aspects of battery
design, testing, simulation, and optimization. The majority of the apps are open-source and their
source code is publicly available, allowing anyone to use and/or modify them for their own or
collaborative research or educational purposes. The App Store provides links to not only each app’s
homepage, documentation and source code, but also to video tutorials to help the installation
process and demonstrate typical use cases of each app. Currently, the App Store hosts 27 open-
source and 2 apps developed by industrial partners.
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1. Introduction

Materials design and discovery has emerged as one of the most important fields of study in the past
decades. This is especially true in the landscape of battery research and towards this end, several
computational tools have been developed by BIG-MAP partner institutes. However, the efficient
dissemination of such tools and methodologies to the broader scientific community and general
public is a challenge that often gets ignored.

The BIG-MAP App Store, accessible at https://big-map.github.io/big-map-registry/, is a response to
this challenge. It serves as a central repository designed to streamline access to and utilization of
these computational tools. Currently it hosts 29 apps from not only BIG-MAP academic partners like
EPFL, DTU, KIT, UU etc, but also from industrial partners like Solvay and Atinary Solutions creating a
rich platform that includes contributions from both sectors. These apps cover a wide range of
battery research ranging from purely theoretical topics such as running electronic structure
calculation by automating workflows with popular codes like Quantum ESPRESSO and VASP, to
experimental data analysis and visualization.

2. BIG-MAP App Store

2.1 Overview
As explained in the report D9.1, the BIG-MAP App Store includes the three following items:

1. A public website (https://big-map.github.io/big-map-registry/) that serves as a registry of
BIG-MAP applications; it lists available apps and their description.

2. A metadata schema (https://github.com/BIG-MAP/big-map-registry/blob/main/
README.md) that describes various aspects of BIG-MAP apps, including general scope,
documentation, source code repository, etc.

3. A GitHub repository (https://github.com/BIG-MAP/big-map-registry) in open access that
contains the website’s source code; this is where app registration takes place via a simple
pull-request.

Note that the App Store website can be reached from the BIG-MAP website (https://www.big-
map.eu/), as illustrated in Figure 1.
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BIG-MAP KEY FINDINGS PARTNERS APP STORE DISSEMINATION NEWS SHAREPOINT

f » in

App Store

Link to BIG-MAP App Store
https://big-map.github.io/big-map-registry/

Link to BIG-MAP GitHub
hitps://github.com/BIG-MAP

Link to BIG-MAP Notebook

http://big-map-notebook.eu

Link to BIG-MAP Archive

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

Figure 1. Homepage of BIG-MAP showing links to the App Store and the GitHub repository which serves as
its source code.

2.2 Major technical overhaul

To begin with, we would like to thank the BIG-MAP community for their valuable feedback on the
App Store. Their suggestions were carefully discussed and were instrumental in improving the App
Store.

The latest version of the App Store introduces a number of major technical overhauls with respect
to the prototype presented in the previous report. We discuss these points in detail in the following
subsections.

Video tutorials

An effective way to convey usability of each registered app is to have two videos on the App Store,
explaining how to install and how to use the app. This makes sure that the prospective users can get
a good feeling of the capabilities at play. App authors/developers/Pls provided us with their videos
(maximum length of 4 minutes, each) showing:

1. The app running under working conditions and being used, starting with a short explanation
of the goal of the app and what it is trying to solve.
2. How the app can be downloaded, installed, and put in working conditions.

After an app owner has uploaded their two video files (usually in the MP4 format) to a designated
Google Drive folder, the App Store source code is modified to enable anyone to play these videos
directly on the website. Additional video controls, like pause and volume, are available out of the
box.
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As shown in Figure 2, the installation and demonstration videos of CleaseGUI are easily accessible
from the app’s main page.

CLEASE GUI

Data Analysis  LUkiliies  ASE

General information
App homepage: Go to app homepage
Documentation: Go to app documentation

Detailed information

Author(s): Alexander 5. Tygesen, Jin Hyun Chang

Affiliation(s): Technical University of Denmark

Current state: development

Source code: gitlab.com

Short description: A notebook-based graphical user interface for the Cluster Expansion code CLEASE. The app is only a GUI, and requires a working
version of the CLEASE code. For more information on CLEASE, please refer to the CLEASE documentation (https://clease.readthedocs.io/).

Video showcase

Installation

Demonstration

Figure 2. The main page of CleaseGUI showing app details including the tutorial videos.

Updated metadata schema
As explained in the previous report D9.1, an app is added to the registry by inserting an extra entry
to "apps.yaml’. For instance, consider the CleaseGUI entry:

5
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clease-gui:
git_wrl: https://gitlab.com/computationalmaterials/clease-gui
metadata:
title: CLEASE GUI
description:
A notebook-based graphical user interface for the Cluster Expansion code CLEASE.
The app is only a GUI, and requires a working version of the CLEASE code.
For more information on CLEASE, please refer to the CLEASE documentation (https://clease.readthedocs.io/).
authors: Alexander 5. Tygesen, Jin Hyun Chang
affiliations: Technical University of Denmark
external_url: https://gitlab.com/computationalmaterials/clease-gui
documentation_url: https://clease-gui.readthedocs.io
logo: https://gitlab.com/computationalmaterials/clease-gui/-/raw/master/clease_gui/assets/clease_logo.png
state: development
video_installation_url: https://drive.google.com/Tile/d/10SRTR3761hs1TGykS_oMPTNyErncEwhn/preview
video_demonstration_url: https://drive.google.com/file/d/1AITCU]LnbsT2WEWIBgCqFCMULUXALSNY/preview
categories:
- data-analysis
- utilities

- technology-ase
Figure 3. lllustration of the 'yaml® schema with the keywords used in the CleaseGUI app.

Descriptions of apps in the App Store are based on a metadata schema that describes various
aspects of the apps, including their general scope, their source code repository, their authors, etc.
An exhaustive list of available keys is shown below:

Valid keys for app entries in apps.yaml

Key Requirement  Description
metadata Mandatory General description of the app (see below).
An array of categories, where each category must be one of the categories
categories Mandatory .
specified in categories.yaml .
Link to the source code, can be github or gitlab or any other publicly available
git_url Mandatory g g y P y

repository.

Figure 4. lllustration of the table as seen on the README of the App Store repository with the valid keys
for “apps.yaml file.
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Valid keys for app metadata

Key Requirement  Description
The title will be displayed in the list of apps in the application
title Mandatory pay bp P
manager.
The description will be displayed on the detail page of your
description Mandatory : — il o
app.
authors Mandatory Comma-separated list of authors.
Single university/institution name or a comma-separted list of
affiliations Mandatory . : . I
institutes in case of multiple affiliations.
The link to the online documentation of the app (e.g. on Read
documentation_url Mandatory I
The Docs).
Avideo of maximum length of 4 minutes showing how the app
video_installation_url Mandatory . i . .
can be downloaded, installed, and put in working conditions.
Avideo of maximum length of 4 minutes showing the app
running under working conditions and being used, starting with
video_demonstration_url Mandatory ) o .
a short explanation of the goal of the app and what it is trying
to solve.
external_url Optional General homepage for your app.
logo Optional Url to a logo file (png or jpg).
One of
- registered : lowest level - app may not yet be in a working
. state. Use this to secure a specific name.
state Optional : .
- development : @pp is under active development, expect the
occasional bug.
- stable : app can be used in production.
. If you have a closed-source app and you are an industrial
industrial_collaboration Optional

partner of BIG-MAP.

Figure 5. lllustration of the table as seen on the README of the App Store repository with the valid keys
for “metadata” part of the “apps.yaml’ file.

As the registry evolves, the schema has been expanded and adapted regularly. We have recently
added four new keys to the schema. The keys ‘video installation_url® and
‘video_demonstration_url® are obviously related to the tutorial videos as discussed in section 2.2.2.
The “affiliations™ key helps keep track of whom to contact for future updates/news, as developers
may switch jobs. Finally, the ‘industrial_collaboration™ key keeps track of closed-source apps
developed by BIG-MAP industrial partners.

As the number of apps registered on the App Store grew (from 5 in February 2021 to 29 in December
2023), more than 10 new categories were added to help with the description of the ever-increasing
number of apps. This large number of new categories - some are related to machine learning, others
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to data analysis or virtual reality - reflects the great variety of newly registered apps (in terms of
underlying technologies and use cases).

2.3 Additional changes
In addition to implementing the major technical changes listed above, we enforced that all
registered apps adhere to the following requirements (as suggested by the European Commission):

1.
2.

3.

4.

The app's hosted source code repository (e.g., on GitHub) is publicly accessible.

The repository specifies the app's open-source license (e.g., in license.txt). Open-source
licenses allow software to be freely used, modified, and shared. You can find a list of
approved open-source licenses at this URL https://opensource.org/licenses.

The repository makes suitable acknowledgment to the funding by the European Commission
using the following exact phrasing (e.g., in README.txt): “This project has received funding
from the European Union’s Horizon 2020 research and innovation program under grant
agreement No 957189. The project is part of BATTERY 2030+, the large-scale European
research initiative for inventing the sustainable batteries of the future.”

The repository provides sufficient technical documentation on how to install and run the
software. This can be achieved via a README file, a Wiki page, or a software documentation
hosting platform such as ReadTheDocs.

In the example of CleaseGUI, these requirements are fulfilled:

The source code is hosted on a public GitLab repository
(https://gitlab.com/computationalmaterials/clease-gui)

The software license is Mozilla Public License Version 2.0

The README.md file contains the recommended acknowledgment
(https://gitlab.com/computationalmaterials/clease-gui/-/blob/master/README.md)

The technical documentation, which is hosted on Read the Docs (https://clease-
gui.readthedocs.io/en/latest), provides detailed information on how to install and run the
software, as well as an example of application.
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# CLEASE GUI
# » Examples » Au-Cu Alloy & Edit on GitLab

Au-Cu Alloy

In this example, we will be looking at the classic Au-Cu example from the CLEASE documentation,
but run with the GUI instead. We will be using a Face-Centered Cubic (FCC) Au-Cu alloy. In you
have not used CLEASE before, we recommend that you start by reading the original example from
the CLEASE documentation.

First step is to launch the notebook, see Launching the GUI.

B Examples

Concentration
B Au-Cu Alloy
Concentration The first step is the specify the elements we’re working on. At the time of writing, it is not possible
Settings to specify the concentration ranges, but that is coming soon.
Creating New Structures
. First, specify the basis as Au Cu , and click the Add basis button, and your concentration pane
Inspection
should look something like this:
Calculations
ECI Concentration
ERECEEE Add or remove basis elements te the concentration
Monte Carlo Basis: AuCu
Add basis
Remove |as1 basis
Clear basls
|Current basis: [["Au', 'Cu’]]
Build, scale, and transform apps with Settings

MongoDB Atlas in the cloud. Try
MongoDB Atlas for free.

Next, we have to specify the Cluster Expansion (CE) settings. Go to the Settings pane. Set the
Crystal Structure to FCC ,and set a to 3.8 . Leave the rest of the settings to their default

values. The crystal settings should look like this:

& Read the

Figure 6. The homepage of CleaseGUI shows an example of how to run calculations using the graphical user
interface with the Clease platform.

2.4 Deposition of apps

The process of adding new apps to the App Store is a straightforward process and the process is
explained on the GitHub repository of the App Store. The authors/developers just need to fill up the
details of their app in the “apps.yaml’ file following the standardized schema described in section
2.2.3, and then open a pull request on the same repository. This entire process can be easily done
in the web browser and usually takes only a few minutes.

3. App examples

As discussed in D9.1, the prototype of the App Store hosted 5 apps. In the intervening years, we
have seen tremendous growth and have 6 times as many apps now. Of the 29 apps currently hosted
on the App Store, 27 are completely open-source, and 24 have video tutorials. These apps tackle a

wide array of topics ranging from automating electronic structure calculation workflows like
Quantum ESPRESSO AiiDALab app, DFT-QE, DFT-VASP etc., automating experimental workflows like
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Aurora AiiDALab, Self-driving labs, to data analysis like FullProfApp, MADAP etc., and data
visualization like NMRium, Galvanicium etc.

3.1 Open-source apps

There are currently 27 open-source apps hosted on the App Store as shown in Figure 11. Figure 7
shows the homepage of the App Store which can be scrolled through to get a quick look at all the
apps.

BIG-MAP app store

BIG-MAP

Total number of apps: 29

Open Source Apps

Sorted alphabetically by app id.

aiida-seigrowth [wes [aipa

video tutorials: Not available

A plugin to AiiDA for a numerical framework which describes the growth of
the Solid Electrolyte Interface across a graphitic anode of a Lithium-ion
battery by coupling Pseudo-2Dimensional modeling with Population Balance
Modeling.

Show app details

Aurora AiiDAlab [aipa ' [aiibalab | |Lab Automation | Stakeholder | Aurora
video tutorials: Installation, Demonstration

AiiDAlab app for the Autonomous robotic battery innovation platform
(Aurora) BIG-MAP Stakeholder initiative

Show app details

Quantum ESPRESSO AiiDAlab app [sipoa | aipalab  Quantum

video tutorials: Installation, Demonstration

Compute band structures and other structure properties with Quantum
ESPRESSO on the AiiDAlab platform.

Show app details

Figure 7. The homepage of the App Store, that can be scrolled through to get a brief overview of all the
available apps. At a quick glance, it shows a brief description, the link to the GitHub repository, status of
the app, and the links to the tutorial videos.

Clicking the app names, opens the page detailing the app as shown in Figure 8.

10
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< Go back to the app summary

{ ). Quantum ESPRESSO AiiDAlab app

AiiDA  AiiDAlab  Quantum

General information
App homepage: Go to app homepage
Documentation: Go to app documentation

Detailed information

Author(s): X. Wang, J. Yu, A. V. Yakutovich, M. Bercx, D. Du, D. Hollas, A. Ortega-Guerrero , M. Bonacci, E. Bainglass, N. Marzari, C. A. Pignedoli, G. Pizzi
Affiliation(s): Paul Scherrer Institute, Ecole Polytechnique Fédérale de Lausanne, Swiss Federal Laboratories for Materials Science and Technology
Current state: development (version 23.10)

Source code: github.com

Short description: Compute band structures and other structure properties with Quantum ESPRESSO on the AiiDAlab platform.

Most recent version: 23.10

Video showcase

Installation

PAUL SCHERRER INSTITUT MARVEL
Coo®

Access AiiDAlab-Quantum ESPRESSO app

BIG-MAP

1. Install the AiiDAlab directly on your local machine. (This tutorial)
2. Download the Quantum Mobile Virtual Machine, open a terminal and run aiidalab.
3. Log into one of the open AiiDAlab servers.

Figure 8. The “main” page of an app, that includes links to the app homepage, documentation, information
on the app developers/authors and Pl responsible, a short description, the current development status of
the app, and video tutorials on installation and demonstration that can be played directly in the browser.

11
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08 alidalab-qe.readthedocs.io

{.40) The Duantum ESPRESSD App Installation Guide Tutorials How-to guides Developer guide Report an issue
o

Search the docs

Access AiiDAlab

Access AliDAlab ~ Please select one of the following options for accessing AiiDAlab.
Install Docker
AIDAIRR faunch Local Docker Instance Virtual Machine Image
Virtual Machine I .
riualtachine image Install Docker locally and run an instance of an Download a virtual machine image for AiDAlab
Install the app AiiDAlab image pre-configured* for the Quantum based on Quantum Mobile, pre-configured* with
Launch the App ESPRESSO app. No prior knowledge of Docker everything you need to run the Quantum
necessary! ESPRESSO app.
To the guide l [ To the download page
Materials Cloud AiiDAlab Server Materials MarketPlace AiiDAlab Server
For researchers affiliated with Materials Cloud For members of the Materials Modeling
partners, log into the open AiiDAlab server MarketPlace, log into the open AiDAIab server
hosted on the Materials Cloud hosted on the Materials MarketPlace.
Launch the server l [ Launch the server

* The Quantum ESPRESSO app is included in these images. No further installation required!

Previous Next

¢ Installation Guide Install Docker >

Figure 9. Following the link to app documentation shows the guide to install the apps, and includes other
how-to guides as well.

PAUL SCHERRER INSTITUT MARVEL
ol 11 J

AiiDAlab-Quantum ESPRESSO App

e The web environment for first-principle calculations

[ XPS J L XAS ]
IR+Raman

Bands
structure

$.O The Duantum ESPRESSD App

Contributors: E. Bainglass (PSI), M. Bercx (PSI), M. Bonacci (PSI), D. Dou (EPFL), P. Gillespie (CNR-NANO Modena), M. A. Hernandez-Bertran (CNR-NANO
Modena), D. Hollas (Bristol), N. Marzari (EPFL, PSI), A. Ortega-Guerrero (Empa), C. Pignedoli (Empa), D. Prezzi (CNR-NANO Modena), G. Pizzi (PSl), I.
Timrov (EPFL, PSI), J. Yu (PSI), A. Yakutovich (Empa)

Figure 10. The working capabilities of the Quantum ESPRESSO AiiDALab app.

In Figure 11, we illustrate all the open-source apps that are currently hosted on the App Store.

12
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aiida-seigrowth [wes [sioa

Video tutorials: Not available

A plugin to AiiDA for a numerical framework which describes the growth of
the Solid Electrolyte Interface across a graphitic anode of a Lithium-ion
battery by coupling Pseude-2Dimensional modeling with Population Balance
Modeling.

Show app details

Aurora AiiDAIlab [aipa [ioaas | Lab Automation | Stakenoider | Aurora
Video tutorials: Installation, Demonstration

AiiDAlab app for the Autonomous robotic battery innovation platform
(Aurora) BIG-MAP Stakeholder initiative

Show app details

Quantum ESPRESSO AiiDAlab app [aipa |sioass | gusntum

Video tutorials: Installation, Demenstration

Compute band structures and other structure properties with Quantum
ESPRESSO on the AiiDAlab platform.

Show app details

CCS (Curvature Constrained Splines) jwes [ase

Video tutorials: Not available
CCSis a software tool to generate force fields in a flexible yet robust way.

Show app details

CLEASE GUI |paiaanayss | |Utiities [AsE

Video tutorials: Installation, Demonstration

A notebook-based graphical user interface for the Cluster Expansion code
CLEASE. The app is only a GUI, and requires a working version of the CLEASE
code. For more information on CLEASE, please refer to the CLEASE
documentation (https://clease.readthedocs.iof).

Show app details

Electrolyte-Screening |qusnwm | | simstace [ase
Video tutorials: Installation, Demaonstration

In this workflow, we use the SimStack framework features to screening
electrolytes systems using DFT calculation.

Show app details

EVA  DataVisustization  Data Analysis
Video tutorials: Installation, Demonstration

Electrochemistry Visualization Application is an application dedicated to
electrochemical data analysis.

Show app details

FullProfAPP | pataanaivsis | [Utiities

Video tutorials: Installation, Demonstration

An PyQts based graphical user interface for the automated analysis of
powder X-ray diffraction data based on the refinement engine FullProf.

Show app details

Galvanicium | paa visusiizadon

Video tutorials: Installation, Demonstration

Galvanicium is a web application made to display and superimpose
measurements from potentiostats and battery cyclers.

Show app details

HELAO | st Autamation  [Active Learning
Video tutorials: Installation, Demonstration

Small fastAPI based framework to deploy active learning and laboratory
automation to a distributed fleet of research instruments. Contains many
drivers and high level actions and datamanagement for a wide range of
instruments,

Show app details

DFT-QE

B mapapr

(|1 NMRium

13

Datalab |BataMansgement | |Data Anlyis | |Stakehoider
Video tutarials: Installation, Demenstration

Datalab is a place to store your experimental data and the connections
between them.

Show app details

densityNEB [usizes

Video tutorials: Installation, Demonstration

Code for calculating the path of least resistance between two points in a
scalar field using nudged elastic band (NEB).

Show app details

DFT-QE (o) (S [

Video tutorials: Installation, Demanstration

The DFT-QE WaNo implements various methods available within the
Quantum Espresso cade.

Show app details

DFT-Surface | guanum | smsack

Video tutorials: Not available

This workflow uses the SimStack framework features to perform as an
option a single shot DFT calculation of molecules absorbing on a surface.

Show app details

DFT-VASP [qQuantim)| |Simstack

Video tutorials: Installation, Demonstration

The DFT-VASP WaNo implements a wide range of methods available within
the VASP code.

Show app details

HierCVAE ' Generative Model | Inverse Design | MLMD | wWe11
Video tutorials: Installation. Demonstration

Hierarchical Conditional variational Autoencoder. A BioLib app for inverse
design of molecules given the electron band gap.

Show app details

MADAP | pata anaiysis  Data Visualization | Uslities
Video tutorials: Installation, Demanstration

Modular and Autonomous Data Analysis Platform (MADAP) is a well-
documented python package which can be used for electrochmeical data
analysis for three different classes: Impedance, Arrhenius and Voltammetry

Show app details

NMRIUM [Bata Visuaiization | Data Analysis
Video tutorials: Installation. Demonstration

NMRium is a tool for visualizing 1D and 2D NMR spectra that are stored in
JCAMP-DX format directly in your web browser.

Show app details

Onterface |patvisusizsson | | DataMansgement | Utiities |WP7 | | Stakeholder
Video tutorials: Installation, Demanstration

Semantic web platform demonstrator coupling knowledge graphs with
simulation and optimization workflows to enable on-click end-user solutions

Show app details

OPTIMADE Web Client | waterisis cioud [ Utiities

Video tutorials: Demonstration

Graphical client hosted on Materials Cloud to search databases that
implement the OPTIMADE API (https://www.optimade.org/).

Show app details
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SEI-Model-Active-Learning Aciveeaming | |Smseack | Wp3

Video tutorials: Installation, Demonstration
Workflow for coupling Solid Electrolyte Interface (SET) model with Active

PRISMA [5ata Analysi” [ tiities Learning approach
Video tutorials: Not available Show app details

5
e

An app for high-throughput analysis of spectra. More details in the app
homepage and peer-reviewed article

4

Show app details )
SEI Builder [wips| |usities| [4SE| | Ciassical

Video tutorials: Not available

This app is an ASE-base workflow used to reproduce a rational initial SEI
morphology at the atomic scale by stochastically placing the crystal grains of
the inorganic salts formed during the SEI's reaction.

DARTS |[utiities| |SimStack| |Data Anabais
Video tutorials: Installation, Demonstration

. Show app details
Data Analysis Remote Treatment Service (DARTS) is a remote desktop service

that launches virtual machines in the cloud, and displays them in your
browser. These machines can be used for, e.g., scientific data treatment.
‘p DARTS can be installed and configured in minutes to provide data treatment
and simulation environments, for instance running Quantum ESPRESSO (QE) tomato B T
via the Atomic Simulation Environment (ASE). The service is in production at R Video tutorials: Installation, Demonstration
synchrotron SOLEIL and available to all users having performed an W
experiment. ) tomato: au-tomation without the pain. Instrument automation library. Part
y of the dgbowl suite of tools for digital (electro-)catalysis and battery
Show app details tomato materials research, developed at Empa.

Show app details

QM9 SchNet Uncertainty /st

Video tutorials: Demonstration
yadq [=baltomation| |Sikehoider| [Arora

ABioLib app for predicting atomization energies of QM9-like molecules with Vid
calibrated uncertainty using an ensemble of graph neural network models.
YAD

utorials: Installation, Demenstration

dg: her d. . FAIR d fi - Ived
For details about the method, please see our paper: https://doi.org/10.1088 Z: :mﬁ;;;‘?td;(; ‘:;Er?roafr:'he ; b;‘:ﬁ;‘?‘:?’[‘;'o;‘s"f‘srrjisc“t:
/2632-2153/ac3eb3. P > 9 9

(electro-)catalysis and battery materials research, developed at Empa
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Figure 11. The full list of all the open-source apps currently hosted on the App Store.

3.2 Industrial partners apps

These apps use proprietary methodology, but the usage of the apps is available publicly. There are
two such apps hosted on the App Store as shown in Figure 12, and both are developed by the
industrial partners of BIG-MAP.

Industrial Collaborations

Closed source apps

NanoBattVR 'nes [ virtwal reality

Video tutorials: Installation, Demonstration

Avirtual reality lab for exploring battery materials at the atomic level.
Simulate using either fast classical methods or deploy DFT calculation on a
cluster.

Show app details

Self-Driving Labs (SDLabs) app /weio | Active Learning

Video tutorials: Installation, Demonstration

SDK for closed-loop optimization via the Atinary SDLabs platform. Users can
define their parameters, objectives and the optimization algorithm of their
choice. Requires an academic account on the SDLabs platform
(https://home.atinary.com/)

Show app details

Figure 12. The apps developed by industrial partners of BIG-MAP.
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Figure 13. A demonstration of SD labs wrapper app, showing how a simple pythonic code can be used to
drive the powerful SDLabs platform to run optimization workflow for cell geometry formulation.

4. Conclusions

In conclusion, the BIG-MAP App Store (https://big-map.github.io/big-map-registry/) has now made
available to the battery community worldwide 29 apps (27 open-source from BIG-MAP, 2 from
industrial partners) offering many key capabilities — from automated first-principles DFT calculations
(e.g., with Quantum ESPRESSO or VASP) to cluster-expansion methods for the calculation of
temperature-composition phase diagrams, to experimental apps for electrochemical data analysis
or for the autonomous driving of robotic experiments.

The BIG-MAP App Store thus serves as a forward-looking solution to the challenge of disseminating
computational tools and methodologies in the field of battery research. The curation process plays
a central role in ensuring the success and effectiveness of the App Store, for which we host monthly
meetings attended by WP9 members, where all the app developers/authors are invited to receive
valuable feedback on how to further improve their apps and how the App Store can streamline the
access to these apps.

The major technical overhauls demonstrate a commitment to enhancing user experience and public
accessibility. The inclusion of tutorial videos for each app not only showcases their capabilities but
also facilitates a user-friendly understanding of installation and the usage procedures. The
expansion of the metadata schema with new fields and categories to accommodate the growing
number and diverse nature of registered apps reflects the evolution of the App Store from a
prototype to a rich repository covering a wide spectrum of battery research topics, from theoretical
calculations to experimental data analysis and visualization. The adherence to European
Commission requirements of explicit open-source licensing, acknowledgment of funding and the
provision of robust technical documentation, ensures transparency, accessibility and compliance
with regulatory standards.
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In summary, the BIG-MAP App Store is not simply a repository but an important platform to foster
collaboration, facilitate knowledge dissemination and promote transparency in the field of battery
research. Through continuous curation efforts, technical enhancements and a commitment to
openness, the App Store has become the go-to place for all the research within BIG-MAP.

16



