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Goals

B

EM data should be FAIR and Open by default

Standardized data management at all facilities

Automatic metadata collection during acquisition

Streamlined deposition in EMPIAR/EMDB/PDB

Central data repository providing access to researchers & the public
- Authenticated access during the embargo period
- Open access after publication
- Indexed by search engines or accessible by DOI
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()= Open EM Data Network (OpenEM)

Open EM Data Network
* Two funding instruments
— ETH ORD. Pl: Henning Stahlberg. 1.5 MCHF
— Swissuniversities. Pl: Robbie Loewith. 0.92 MCHF
* 6.5 new positions
* Timeline: June 2023—-Dec 2025

twfsd;m;r Korkov Rolf Erni tﬁmm Maier
pencer Bliven Despina Adamopoulou Yves Tittes

Core Team: funded by OpenEM
Steering Committee member

ETHZ m EFFL
H

-Nicolas Blanc Robbile Loewith enning Stahlberg Benoit Zuber

Philipp Wissmann Attila Nacsa ofya Laskina ontractors

Started March 1
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(5 Project Management Tools

* Confluence for documents, meeting notes, and planning
* Github projects for tasks/Kanban

* Agile development

e Slack, sympa email lists

* https://swissopenem.github.io
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EM
Standard

Metadata
Collection

Web-based
Ingestor

Architecture

DOl access
Metadata X ! .
- 4eASc Search interface
Facilities o jis Datg Qgtalog Phasi) Bublic Users Web_3|.te &
ETHZ, EPFL (Seicay Training
PSI, DCI, EMPA, SciCat Download Links, Data o
UNIBAS, UNIBE, Commands Status info Pi@;g‘;‘gg‘iﬁi Data
UNIGE, UNIL,
o International
Storage Backend nternationa
Ak Mg Repositories
-P &= CSCS Petabyte Archive, | o EMPIAR
S ETHZ Long Term Storage . EMDB
Atomic Model: *
A PDB
Data Sharing lT \F/’\;grck?ﬁjsve\jg Data,
Federated Deposition
Authentication Tool

& Authorization

Local Processing

ETHZ Archiver
System
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Diverse data types

4 4 4 . )
Derived Data
Sampl_e Particles & classes
Description (Barret, PSI)
\_
4
7% Electron Maps
2D Micrographs Annotated Instru_ment (EMDB)
(EMPIAR-11016, Harder, Images Settlngs
EPFL) (Kunze and Sologubenko, (EMD-12718, Barret,
ETHZ) \_ PSI)
.
_» -~
: GO !-’ Workflows Molecular Models
pectrograms (Protein Databank)
Magnunor, Wikimedia 3D tomogra ms
teamtomo.org \ (704h, Barret, PSI)
4
Publications o
More: ptychography, 4D STEM, ... More: Tomographic reconstructions,
\_ \_ \_segmented models, ... )
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https://en.wikipedia.org/wiki/Electron_energy_loss_spectroscopy#/media/File:Electron_energy_loss_spectroscopy_coreloss_lsmo.svg
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[ = Diverse Formats

Raw Data

Micrographs
* MRC

*TIFF

e Zarr/OME

* HDF5/EMD
* PRZ/numpy
*NXem

Metadata

* XML (diverse formats)

* SerialEM mdoc

*Image metadata (eg TIFF
headers)

Manufacturers

* Thermo, Zeiss, Gatan, Jeol, ASI, ...

Sample

Description
* Proposal systems

\° Labbooks

Instrument

Settings
* SerialEMSettings.txt
\ Configuration files

" Workflows
* Project directories
» Workflow files
(scipion, ccpem-
\__pipeliner, etc)

Publications
* DOI
* DataCite records
* Git repos

Derived Data

CryoEM
* PDBx/mmCIF
* Map

Databases
* EMPIAR/EMDB/PDB
* Zenodo/Institutional repos
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[I-{» Workshop February 22-23

. Operl ?tandards Com.rr.1t.1n|ty for EM (OSCEM) apenEM
e Participants from facilities, software, and repositories

* https://indico.psi.ch/e/em-standards-2024
* Will draft an ontology and a schema for EM metadata .':\2%
- Encompasses both the minimal metadata for processing a |NST © .T
dataset and the metadata required for depositing a dataset
- Extensible to many techniques in EM (single particle, WORLDWIDE

£x
tomography, EELS WPDB

— Derived from existing standards (CryoEM Ontology, PDBX,
NXem) $ EMDB

Electron Microscopy Data Bank

’& Scipion
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https://indico.psi.ch/e/em-standards-2024
https://instruct-h2020.eu/home
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EMDB

D required
Instrument Name str X
lllumination mode str X
Imaging mode str X
Electron source str X
Acceleration Voltage int X
C2 Aperture int
cs float
Nominal defocus (min/max) float
calibrated defocus (min/max) float
nominal magnification float
calibrated magnification float
speciman holder model str
cooling holder cryogen str
Temperature (min/max) float
alignment procedure str
software list str
Detector / Camera str X
average dose per image float X
Energy filter bool
energy filter slit width float
detector pixels intxint
Date of experiment str
average exposure time float
Tiltangle (min/max) float
cryogen str
Residual tilt float
Details instrumet str
specialist optics str
spherical aberration corrector str
chromatic aberration corrector str
Microscopy settings str X
Detector mode str
sampling interval float
Movie frames per image int
range of frames used int
# of grids imaged int
# of images int
details for camera str

(= Current baseline: repository requirements (+)

Available in files
(Facilities)

Required for
deposition
(EMDB)

Required for
processing
(Software)
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Archiver System
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(= PSI Archiver System

Job Assembler

(Queue) Cscs
cient  Node-RED e

PUT /api/v3/lobs/{Jobid)
essful, finishedUnsuccesstul, finishedy

POST /api/v3/Datasets/(Da

||
(el
l!u:

ESU :
Jsat

RabbitMQ for job notifications
from SciCat

Node-RED dispatch system
Arema scheduler

Tivoli Storage Manage for tape
interface

FirecREST for CSCS operations
SciCat receives status updates
via REST API
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(= ETHZ Archiver System

* |nitial data transfer to S3

\ staging location
— Resumable uploads (tus)
J, | * Archive/retrieve from ETH
i mm | e T Long-term storage via posix
o ‘ interface
;l e * Interact with Scicat Job API via
7 p— cEer
L <Fi>w. | o Deployment with
Cellery/Kubernetes
* Monitoring: grafana,
prometheus
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SciCat changes
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(= Needed SciCat Features

 Backend undergoing a major update to v4.0.0 (typescript, NestJs, better
configuration, ...)

* Federated authorization via OIDC
e User management system

- Independent of PSI-AD

- Fine-grained authorization

- More detailed accounting for billing
* New data transfer mechanism

- Accessible from outside PSI

- Bandwidth for 3-4 PB/year

- Considering Globus or S3
 Web-based upload for decentral data
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S Thanks!

Data Curation group (Leo, Carlo, Ali) ..
OpenEM team

SciCat team

Archiver team (Pedro, Michael,
Bernard)

EM Facility staff
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