Center for Scientific Computing,
Theory and Data

s Al * a8 o, Ve

NI SRS

- ML ..“‘.. ;".
e

Spencer Bliven :: 7903 Scientific Data Curation P
AWI Department Meeting, 10 Dec 2024 B .



PSI

Scientific Data Lifecycle
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SciCat Statistics

SciCat usage

Dataset Statistics per Beamline
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PSI Dataset Archive Statistics over Time
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SciCat Backend v4

Version 3

Loopback (javascript)
Hard-coded job actions

Code not following best practices
Flexible scientific metadata

Authentication & Authorization via PSI active
directory

Archiving to CSCS Petabyte Archive

PSI Center for Scientific Computing, Theory and Data

 PSI

Version 4

NestlJS (typescript)

Configure jobs without code changes
Better testing, Cl/CD, and devops
Optional metadata schema validation

Authentication with eduGAIN federated
identities

Support multiple storage systems (adding ETHZ
Long Term Storage)

2024-12-10



PSI

What will change?

 Some changes to the REST API (renamed endpoints, added/removed properties)
* Single-binary CLI replaces datasetingestor, datasetArchiver, datasetRetriever, ...

e Authentication with OpenlD Connect, replacing token-based login for interactive use cases (but
functional accounts will still be supported)

* Webpage for ingesting datasets interactively & monitoring data transfers
e Support for the Qt-based SciCat GUI will be deprecated after this is feature complete

Accept data from outside PSI (OpenEM electron microscopy facilities)
* Requires installing an ingestor service to manage data transfer

Support for Globus and S3 uploads from the internet

New v4 REST endpoint for testing: https://scicat.development.psi.ch/explorer

5 PSI Center for Scientific Computing, Theory and Data 2024-12-10
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Electron Microscopy (EM) PSI

Raw Data Derived Data

Class averages

Electron gun

(Barret, PSI)

3D reconstructed

Condensor aperture

2D Micrographs Annotated volumes
(EMPIAR-11016, Harder,
Specimen port Objective aperture EPFL) Images (EMD-12718, Barret,
(Kunze and Sologubenko,
ETHZ) PSI)
Objective lens -
. |Z & - Diffraction lens g
Intermediate aperture |Z g §
5 Intermediate lens “
DR . S Models
Bi | |X |Z Projector lenses
moetiars Spectrograms
Magnunor, Wikimedia Tomogram (7o4h, Barret, PSI)

tilt-series

teamtomo.org

G Fluorescent screen

Image recording system
d More: ptychography, 4D STEM, More: Tomographic reconstructions,

VolumeEM, ... segmented models, ...



https://en.wikipedia.org/wiki/Electron_energy_loss_spectroscopy#/media/File:Electron_energy_loss_spectroscopy_coreloss_lsmo.svg

Motivation

Pressure from journals for open data

Requirements from funders & institutes
Easier data collection for microscope users

Standardized across Switzerland

Automatically log acquisition metadata
Rapid deposition in field-specific repositories

Reuse
Verify/reproduce processing

Extracting additional results (especially from tomograms)
Method development, e.g. Al methods
Apply novel processing methods to older data

PSI Center for Scientific Computing, Theory and Data
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PSI

Chemistry Nobel goes to developers
of AlphaFold Al that predicts
protein structures

This year’s prize celebrates computational tools that have transformed biology and have
the potential to revolutionize drug discovery.

By Ewen Callaway,

vy f =

David Baker, Demis Hassabis and John Jumper (left to right) won the chemistry Nobel for developing

computational tools that can predict and design protein structures. Credit: BBVA Foundation

2024-12-10



PSI

Timeline

Project Initialization -
Hiring [ 4 4 & o0

Planning and Prototyping _

. OSC-EM Standards
MS-I: Metadata Standards Workshop
. Swissuniversities MADICES
MS-II: Conceptual Plan intermediate review m Workshop MADICES

Workshop

ETHZ LTS support
ETH review 1 @@ ETH review 2

SciCatCon User
Meeting

MS-VI: Official Release First EM dataset -
transfered
MS-VII: Handover to facilities Globus transfer _

Jul Oct Jan Apr Jul Oct Jan Apr Jul Oct
2023 2024 2025

PSI Center for Scientific Computing, Theory and Data 2024-12-10



Updates

 Completed “Proof of Concept” Milestone in September to acquire &
publish a high-resolution protein structure (DOI:10.16907/a2ab7849-

5de7-4e7{-8286-72ec73089ca8)

 Deployment of “alpha release” consisting of all services to Uni Basel
expected in December

* Preparing for “beta release” at all facilities (including PSI) in late Q1-
2025

* Workshop including microscope operators scheduled for 13 Feb
2025 in Bern

Submitted scientific & financial reports to ETH 20 Nov

10 PSI Center for Scientific Computing, Theory and Data

Description
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https://doi.org/10.16907/a2ab7849-5de7-4e7f-8286-72ec73089ca8

Authentication

11

Browser Keycloak Satosa Identity Provider Backend
User logs in
D
User selects eduGAIN login
.
User chooses identity provider
« O
User logs on
_—
SAML response
-
SAML response
4——
OIDC callback
G-
JWT Token
P

Browser Keycloak Satosa Identity Provider Backend

PSI Center for Scientific Computing, Theory and Data

PSI
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Current Ingestor Architecture

PSI

~

Instrument Storage

NES
v

Central Storage

datasetinges

NFS

(or rsync)

__—> SciCat
Services

CSCS

Long-Term-
Storage

Elil

Seite 12



Planned Architecture for external facilities

Facility

-~

Instrument Storage

Cache Storage

Web Frontenéi,

Single Sign-on

RES /

User Client
RTST
. (oo
Direct [eee |
“mount” T T > _

Transfer Server
Ingestor-Backend

Globués

ETHZ, CSCS

Long-Term-
Storage

Elil

Firewall

Seite 13



New Ingestor Frontend PSI

Fill out user-specific metadata

° Select your ingestion method o Fill out user-specific metadata 9 Correct dataset-specific metadata ° Confirm inputs

Id*

is a required property

Title*

is a required property

Description

Status*

is a required property

Priority

First Name




New Ingestor Frontend

-~ |out user-specific metadata

university pccount

Data Source/
Facility

e Fill out user-specific metadata 9 Correct dataset-specific metadata

I 3. Browse remote data
& select data format

is a required property

Description

4. Set authorization &
license

Status*

Use p-groups oradd,; -jutomatically

is a required property

Priority

additional users, . . i-f metadata

First Name

Form genergted from .
schema (JSQN-Form®. Submit

7. Monitor data transfer
(globus)




% Open Science Community for Electron Microscopy

(OSC-EM)

OSC-EM

16

Established in 2023 to bring together electron microscopy (EM) researchers,
facilities, software developers, and data repositories to standardize EM metadata
needed for data collection, processing, and deposition.

Workshop 22-23 Feb 2024 with diverse participants

Aims for interoperability with other ontologies and standards: CryoEM ontology,
PDBx/mmCIFE dictionary, Helmholz EM Glossary, NeXus-FAIRmat NXem
format and cryoET standards working group

Active contributors include OpenEM facilities (swissopenem.github.io), the
Instruct Image Processing Center (I2PC), and the EM Data Bank
(www.ebi.ac.uk/emdb).

Modular definition for different experimental methods and data processing stages
(cryoEM, tomography, EELS, 3D reconstruction, etc).

PSI Center for Scientific Computing, Theory and Data
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apenEM
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Electron Microscopy Data Bank
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https://bioportal.bioontology.org/ontologies/CRYOEM/
https://mmcif.wwpdb.org/
https://emglossary.helmholtz-metadaten.de/explore
https://fairmat-nfdi.github.io/nexus_definitions/classes/contributed_definitions/em-structure.html#em-structure
https://swissopenem.github.io/
https://i2pc.es/
http://www.ebi.ac.uk/emdb

OSC-EM Schema

https://github.com/osc-em

—

LinkML

Schema in LinkML used to automatically generate JSON Schema, JSON-LD,
OWL, GraphQl, etc, as well as documentation and a python SDK.

e

JSON Schema

JSON-LD

GraphQL

docs

17 PSI Center for Scientific Computing, Theory and Data

Import from SerialEM and Thermo Fischer EPU (more coming!)
Export to mmCIF for deposition in EMDB/PDB OneDep
Suitable for inclusion in SciCat scientificMetadata field
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PSI

instrument:
microscope: Titan
illumination: FloodBeam
imaging: Brightfield
electron_source: FEG
acceleration_voltage: 300
c2_aperture: 70
cs: 2.7
acquisition:
holder: testitest
detector: Falcon 41
detector_mode: counting
dose_per_movie: 0.5
date_time: "2024-01-01"
binning_camera: 2
pixel_size: 1.2
> grants: =
> authors: -
> sample: =

2024-12-10


https://github.com/osc-em

Deposition in EMPIAR, EMDB, and PDB

* ExportcryoEMdatato o v
EMPIAR, EMDB, and
PDB o | [0 conios e

] data_instrument json

* Convert OSC-EM ol e
metadata to mmCIF

converter-JSON-to-mmCIF

vscode

example_metadata.json
K3DAK4_full__real_space.

mmcif_pdbx_v50.dic

parser

results

example.cif
utcif

utAppended.cif

* Pre-fills many fields on
the EMDB/PDB
deposition website

<

gitignore

converter

8

converter.go

go.mod

go.sum

LICENSE

my_example cif

README.md
LS_Metadata_reader

* Directly transfer raw
data to EMPIAR
deposition

ey OUTLINE

TIMELINE
Container ubuntu (dreamy

18 PSI Center for Scientific Computing, Theory and Data

“ home [Container ubuntu (dreamy, chaum) @ rancher-desktop)

README md

PRO

root@c60127461900:

for JSON schema

to maCIF for POB

JSON to PDBx/amCIF.
/qithub. con/osc-en/OSCEM Schemas/) and the PDBx/

rterfrom 0SC

http

ry isplenents a file co

(0SCEM]

ena i defined in oCIF format in {[PDEML)(https

f.wwpdb.org,

assembly

ctionaries/ascii/nmcif pdbx vS0

## Running the converter and required inputs:
« converter executable

« with "—json" specify path to json file contains metadata

« with "——dic' s h to the POBx ctionary file

* with "--conversions cify path to sions table] (https://github.com/openen/LS Metadata_reader/), T table includes correspondance i
* with "——level he json element name that tains metadata entr . For SciCat that is usuvally “s ficMetada

* with “--append < if the metadata should be added to ex ing =eCIF to 1 it it in POB

« with "——emCIFfile’ specify the path to existing mmCIF file. Throws an error i append is false and —mnCIFfile is not speci

« with "——output’ s the file to write the newly created mmCIF with metadata entr

#2 Checks against smCIF

Converter explicitly parser t

hr This allows for

x definitions to extract as much data as possible.

ugl] the P
« administrative categories sorted within maCIF

ch as author inf

ation, grant, etc)

« en-related categories are sorted randomly, as there is no definitive sorting POB team as well

« file ends with information atoms

converter for units will be implemented)

units in OSCEM definition are comared to POBx (

« nu alu checked to be within a range allowed by POBs

a

» values are checked to be within a list of attributes allowed by PDBx. This is additionally enhanced to match via regular expres:

OUTPUT  DEBUG CO! PORTS

me/converter-JSON-to-mmCIF#

n

s between 0SC

™

PSI

@ O

- = X
) Schens v58 ).
and PDBX
wrte CIF -+ 0 &
Ln 24,Col 1565 Spaces:4 UTF-8 LF

Markdown
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Resources PSI

OpenEM Websites
* Public project website: https://swissopenem.github.io

 ETH ORD Portal: https://open-research-data-portal.ch/projects/open-em-data-network/
e Github: https://github.com/SwissOpenEM

OSC-EM Standard

* https://github.com/osc-em

SciCat Data Catalog

* Data repository: https://discovery.psi.ch

* Published datasets: https://doi.psi.ch

» SciCat website: https://scicatproject.github.io

* v4 test deployment: https://scicat.development.psi.ch/explorer

19 PSI Center for Scientific Computing, Theory and Data 2024-12-10


https://swissopenem.github.io/
https://open-research-data-portal.ch/projects/open-em-data-network/
https://github.com/SwissOpenEM
https://discovery.psi.ch/
https://doi.psi.ch/
https://scicatproject.github.io/
https://scicat.development.psi.ch/explorer
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