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Datais a major driver of research in PHYSTICAL SCIENCES DATA INFRASTRUCTURE:
Physical Sciences, but it is fragmented SHAPING THE PHYSICAL SCIENCIE? ROADMAP
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Through PSDI:
» Find and Access to reference quality data from commercial and open sources
Combine data from different sources

Share data, software and models including experimental and simulation data

Use Al to explore data
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Learn how to make the results of their research open and FAIR
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» Other countries have initiatives underway in this domain, e.g.
» USA: Materials Genome Initiative
» Japan: NIMS
» European datainfrastructures, such as E-CAM, MaX and NOMAD

» German National Research Data Infrastructure (NFDI)

» Other domains have initiatives underway in the UK e.g.
» EBIin Life Sciences
» NERC Datacentres in Environmental Science

» UK Data Archive in Social Science

We are building a UK, Physical Science, Data Infrastructure
» Supporting Chemistry, Materials and related disciplines

» Traversingto and interfacing with Life, Medical, Engineering and Environmental Sciences
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The bigger picture in the UK
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» Feb2021: EPSRC statement of need for large-scale infrastructure

» Nov 2021 - Mar 2022: PSDI Pilot

» Initial PSDI engagement & design including 8 case studies

» Oct 2022 - Sept 2023: PSDI Phase 1b
» Funded as part of UKRI DRI Phase 1b
» Begininitial development of PSDI Hub components .
» 5 pathfinders to create exemplar tools, data and services Si ngl c

> 30 month
development
project

» Oct 2023 - Mar 2025: PSDI (Phase 1c)
» To befunded from next phase of UKRI DRI
» Completeinitial development and deploy Platform and 5 Pathfinders
» Develop further Pathfinders

» Beyond Mar 2025 (Phase 2: Operational and Further development)
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Pilot Phase at a Glance
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PSDI Pilot Outputs
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Physical Sciences Data Infrastructure
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Current Work - Phase 1b
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>

Platform
» Requirements Analysis
» Capacity Planning
» System Architecture design
» Component testing
» Beginning Build

» Pathfinder project

» Initial development and implementation

Platform, Pathfinders and Hub
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Cartoon created by ErrantScience.com for Al4SD: licensed under CC-BY-NC

» Hub: Communications, Governance, Planning,...
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NFDI Alignment
(®) NFDI,Chem

» Physical Sciences is a broad area

» |nitial focus areas:

» Catalysis .
> Bi(:m::lecular simulation D ; E N FDILI-(a:t

. 4N NFDI for Catalysis-Related Sciences
» Materials

» Atomistic simulations
» NMR
» Process Recording

» Data Collections

.........
r;_,’oﬂ‘\‘ LR LR “n‘;




; PSDI An Example:
Biomolecular Simulations

Computation Trajectory

 Run 10s of simulations to generate data
* Apply know-how to extract science from data

* Publish paper

But ....
« Paper does not include all details needed to

repeat simulation
Citations do not give credit for a//resources

used
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The computer
being used

Provenance map of
a Single Command in a Simulation

The inputs

Code (9d1e0ac9) SinglefileData (50568caf)
| qmx@loclhost Pdb2gmxParameters (c05¢6519) 1AKI lean pdb
The calculation -
being run INPUT CALC [NPUT CALC NPUT CALC
“ pdbiile Single Command

CREATE CREATE C CREATE CREATE CREATE

remote folder retrieved stdaut grofile topfile itpfile

RemoteData (29dfc793) FolderData (5088521a) SinglefileData (5a7fa282) SinglefileData (5h6a556e) SinglefileData (124b6dea) SinglefileData (570aa205)
@localhost pdb2gmx.out 1AKI forcefield.gro 1AKT topology.top 1AKI restraints.itp

The outputs
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; p5|3| Process Orchestration PathFinder:
User Environment Prototype

Built prototype to capture full data provenance using AiiDA
Building on GROMACS software (70% of users in UK HPC Biosim Consortium)

Designed to mimic working with native package (command line driven)

Simple to install and setup our plugin

Normal command:
gmx pdb2gmx -f prot.pdb -ff oplsaa -water spce -o prot.gro -p prot.top -i prot.itp

Capture provenance with AiiDA:
gmx_pdb2gmx -f prot.pdb -ff oplsaa -water spce -o prot.gro -p prot.top -i prot.it
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.PSDI Collaboration Topics

» Metadata
» Standards E

» Collection
» Ontologies | \, 0
» Standards Z
» Best practices J
» Training
» Tool development
» Publishing & Supplementary Data 3 ane‘sge%gg

Cartoon created by ErrantScience.com for Al4SD: licensed under CC-BY-NC
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.PSDI International Collaboration
(among others)
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https://eln-finder.ulb.tu-darmstadt.de

ELN Finder

The ELN Finder helps you to search and select a suitable Electronic Lab Notebook (ELN) for your
purposes.

¢ More than 40 filter criteria available.

¢ Filter criteria clearly divided into categories.

e Result list of the identified ELN tools displayed in an overview.
¢ Brief descriptions of the individual tools included.

Q Find ELNs

» Collaboration of PSDI Process recording work with ELN Finder in NFDI4Chem

» Eliminates duplication of services and effort
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» We are running a webinar series

» Tues 3@ Oct 2pm - Experimental Data Capture in catalysis: producing publish
ready data from processing and analysis processes

» Oct - Exact date TBC - Process orchestration in Biomolecular Simulation

Register now: https://www.psdi.ac.uk/events/

» Check out our website

» www.psdi.ac.uk

» Find us on social media
» Twitter / X: @PSDI_UK
» Linkedln: PSDIUK

» Follow our YouTube Channel: youtube.com/@PSDI UK

» Join our JISCmail mailing list via our website footer: PSDI



https://www.psdi.ac.uk/events/
http://www.psdi.ac.uk/
mailto:youtube.com/@PSDI_UK
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Any Questions?

[} psoiuk

www.psdi.ac.uk u @PSDI_UK m @PSDI_UK
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