Facility Update DESY

DESY specifics in metadata management

Regina Hinzmann, IT-InFa, for DESY.
Input from IT-RIC, IT-InFa, Library, FS-EC, FS-SC
2025-06-24

SciCatCON 2025
DTU Denmark

DB
4N



Metadata management at DESY FS

General

DESY serves with its two light sources PETRA |l and FLASH a broad scientific community collaborating in
many national and international projects and and industrial cooperations.

- More than 3000 researchers visit DESY yearly.
- It operates 23+2 PETRA* Il beamlines and 4 for FLASH™*.

- FLASH has a DAQ system to be able to record each high frequency photon pulse while at PETRA
beamlines no direct DAQ is needed = different metadata capturing. Vital for FLASH, as they cannot

use their data w/ metadata.
- PETRAIIl data : on tape (dCache): a bit more than 27 PB (incl. 1 copy); on disk: 13 PB
- FLASH data on dCache about 0.4 PB.
- Accelerator research and PETRA IV project are in front of DESY’s door.

(100x higher brilliance) Laser-plasma accelerated electron bunch show

record beam quality. https://www.desy.de/news
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Metadata management at DESY FS

Brief history and status
When | joined DESY-IT in August 2023, SciCat was already 2 years around (migration to new backend).

- Main setups at dedicated demonstrator beamlines: one at a PETRA and one at a FLASH beamline.

- At FLASH they used an inhouse metadata system which ceased when the person left, they integrated
SciCat as core element - which was not sustainable.

- At P08 they dedicated beamline staff to write an ingestor and actively persue until today metadata
ingestion into SciCat.

Today, 2 years later

- FLASH had contributed to improvments of SciCat but decided to wait for any metadata catalogue will be
provided by DESY. Until then, they are happy to “survive beamtimes”.

- More PETRA beamlines (P08, P05 and P10) work now with SciCat.
(Immediate) usefulness of SciCat@DESY

- Primary: Catalogue functionality (search and find, filter, select), also very important: issue DOls.
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Usefulness of SciCat @DESY

What are our questions to answer? s _
: Storage Usage (per Beamline) on ASAP3
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Data Size

» Service for systematic FS data access.
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Which data should be accessible? soPe

- Operation of PETRA has increasingly produced more data over the past. .| === e
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Who should access the data?

- Depends on when? Data under embargo? Hard to say w/o data policy. Clear: it's not immediate, but
what would be the workflow once the embargo period ends?

- Journals require already now a DOI; reviewer may need to access it, other scientists as well when
paper is published they’d like to access the data of that specific DOI.
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SciCat: The most promissing tool for DESY?

One goal, two SciCat instances.

Address with two setups of SciCat that run at
different timescales for public data.

public-data.desy.de
 |T-RIC deals with open data: no login required

public-data.desy.de public-doi.desy.de

. . — detailed landing page with link to DataCite
provides access to actual data in HiFis I Pag

dCache
* |T-InFa deals with metadata under embargo.
scicat.desy.de scicat.desy.de
_ _ _ can only see either published or one own’s private dataset records
provide catalogue functionality, but also currently one DB for all beamlines ... (P08, PO5, FLASH have 114,000)
pathway to data publication, first manually, doi.desy.de
but eventually automatically’? should only see registered records (with DOI).

Workflow from embargo to publicly accessible data -
independent of past, current and future data taking?
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SciCat for DESY’s public-data portal

Beyond DESY scope.

® L @ fH = =

@Hep  @About  @Signin

Advanced pilot features - public-data.desy.de no login required
— 20 curated datasets

* Manual DOI minting is set up, as final automated DOI
minting as agreed with L is still missing.

Filters and Conditions

GIXOS-derived pseudo reflectivity of DPPG monolayer on tris-

- Uses already productive DataCite prefix. T e

b2f2cf8-3b59-4592- GIXOS-derived pseudo reflectivity of DPPG manolayer on tris: 2024
..386498992 0B raw
cfc EDTA buffer surface (pH7.3) at pi = 35mN/m, 295K - Wed 23
55555555555555 GIXOS-derived pseudo reflectivity of DPPC monolayer on water 2024-
% 7355009 0B raw
at pi = 35mN/m, 295K - Wed 23:3
[ dfdb1- GIXOS-derived pseudo reflectivity of the surface of water and 2024-
B ¥ 20 0B
raw
10vol% ethanol at 293K, circular Qxy resolution - Wed 1
b3ecacas-5448-427a- GIXOS-derived pseudo reflectivity of water surface at 295K, 202,
7557 08

by which enables download by DOI. Successful tests
with download tools aria2 and DataHugger.

Emphasis on data curation

* Advancement planned of ingest form generator
sisyphos (community driven GUI for PaN reflectometry).

7”795,59 <HIFIS D% nfdi HELMHOLTZ

* Plan to improve data curation and more user friendly

functionalities. public-doi.desy.de
detailed landing page with DataCite entry
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Usefulness of SciCat @ DESY

DESY FS scope: What are our questions to answer?

Data taking time axis and correlation with storage: systems GPFS (fast access, limited disk) and tape.

t,: Moment beamtime is started, fix ressources on GPFS: proposal metadata, ownership, access rights, etc.
t,: Moment beamtime is stopped. Data is on GPFS until dwell timer expires and not activly accessed (t,).
t, ..cnive: First copy to tape is triggered and data is removed from GPFS.

: Only a filelist of all data in that beamtime is left in directory on GPFS.

reeze"

t,: User requests re-stage from tape to GPFS.
t,: User publishes and a DOI is minted for the data. Should data be accessible? To whom, for how long?
GPFS tape (dCache) GPFS dCache (?)
< —— —t————————p < >l< P>
3 7d
E 1 I<_’I 1] 1
: 1 1 1 11 t 1 v
“§ 1:0 1:1 l 2 1:3 t4 t
l tfreeze
« t1. archive >
scicat.desy.de doi.desy.de
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Applications

— e ™~
+ NEW APP & SYNC APPS C REFRESH APPS Q, fs [7]x ( wa )
E— p iy

Systems setup of SciCat @ DESY

scicat.desy.de

0 argocd/app-in-app-fs-scicat w "ﬁ' argocd-fs-scicat/scicat-dev @~ iy
. . . Project fs-scicat Project: fs-scicat
* Run (both) SciCat in Kubernetes cluster in
Status W Healthy @ Synced Status: W Healthy @ Synced
H Repository: https://gitlab.desy.de/systems/k8s/user-appl... Repository: https:/fgitlab.desy.de/api/v4/projects/14656...
u S I n g a rg OC D " Target Rev... HEAD Target Rev... 3.24.0+a5efdd3f
Path: argocd Chart: scicat
. . Destination Unknown Destination: Unknown
* Own Helm Chart, published to OCI registry
Created At: 01/22/2025 11:13:58 (5 months ago) Created At: 05/23/202511:41:31 (a month ago)
OCI ://tol |ero rtdesyde/SCICat/SCICat Last Syne: 06/13/2025 11:33:30 (5 days ago) Last Sync: 06/13/2025 13:55:56 (5 days ago)
* Use official images for prod. Key facts for . , ——
Deployment: scicat-apiserver ( Active )
. . k .
prod: 3 APIs, 3 MongoDB, 3 traefik ingress Namespace:scicat  Age: 104days]|  camy oo s eSS
CO n t ro I I e r, 1 fro n te n d . |mage: gh(,r_ fofscicatprcject,’backen ‘ an mongodb-tools Deployment  gitlab.desy.de:5555/cloud-public/mongodb-toolsv2.2.0
End points: httDS :f.’SCI’Cﬂt.d ES\!’.de ffap | ‘ Active :l scicat-apiserver Deployment  ghcr.io/scicatproject/backend-next:v4.17.1
° P I a n m O re d eta i Ie d pe rfo rm a n Ce Stu d i eS ] Labels: app: scicat chart : scicat-3.20 ‘ Active :1' scicat-frontend Deployment  ghcr.io/scicatproject/frontend:v5.3.1
Annotations: Show 2 annotations (Cactive ) scicat-landingpage Deployment tollerort.desy.de/scicat/landingpage3.3-desy
See Keyn Ote tal k by I g O r K . P d b St t (Active ) scicat-mongodb StatefulSet bitnami/mongodb:7.0.14-debian-12-r3
ods by State —
‘ _Active ::' scicat-oaipmh Deployment  ghcr.io/scicatproject/oai-provider-service:v1.0.4
. .
® Re -d eS I g n to h ave S e p a ratl O n Of e m b a rg 0 = 3 ‘H' scicat-searchapi Deployment  gher.io/scicatproject/panosc-search-apiv1.2.19
. . 5
ed and publicly accessible data. Running
‘H' scicat-dev-apiserver Deployment  ghcr.io/scicatproject/backend-next:fdce071152566167e0b24872152e2cddd61d9el7
‘ Active ::l scicat-dev-frontend Deployment  ghcr.io/scicatproject/frontend:v5.3.1
) scicat-dev-mongodb StatefulSet bitnami/mongodb:7.0.14-debian-12-r3
(_Active ) scicat-dev-oaipmh Deployment  ghcr.io/scicatproject/oai-provider-service:v1.0.4
‘_E ) scicat-dev-searchapi Deployment  ghcr.io/scicatproject/panosc-search-api:v1.2.19
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Outlook

Where will we be in 2 or 5 years?

Continue with the strategy demonstrator beamlines: gain happy users by providing nice search functionality.
Work out how to handle past FS data. Investigate “1 BT = 1DS = 1 DOI"?

Work out how to handle current FS data.

By then we can have sufficient experience to handle future FS data.

Thanks to DAPHNE project many important issues could be and are being addressed (proposal hierarchy).

Dream or FS-IT goal: Provide functional, reliable and useful catalogue and support for DESY FS users beyond
project funding.

How do other labs handle data publication and data access?

Acknowledgments: DESY IT Peter van der Reest, Johannes Reppin, Stefan Dietrich, Dirk Jahnke-Zumbusch, Martin
Gasthuber, Philipp Neumann, Jiirgen Hannapel, Frank Schliinzen, Tim Wetzel, Armando B. Martinez, Tobias Klann, Yves
Kemp. FS: Jan Kotanski, Igor Khokhriakov, Linus Pithan, Florian Betram, Bridget Murphy, Anton Barthy, Edgar Weckert.
L: Martin Kohler, Kirsten Sachs, Robert Thiele. DAPHNE4NFDI Nicolas Hayen (CAU).
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Thank you
for your attention -

_



List of issues

Catalogue functionality:
* Elastic Search

 Scientific metadata search
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Data Size

Data Taking Rate

PETRA data on GPFS

PETRA Il Storage Usage (per Beamline) on ASAP3

14.0 PE Buﬂl |Ru|n| |Ru|n| .Ruﬂl .Ruﬂl |Ru|n| .Ruﬂl .R”nl [ T T E T B B B
’ P015 2016 2017 2018 20189 2020 2021 2022

12.0 PB
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D%E R Hinzmann

Mumber of Files

1*10?
900+10°%
800+108
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600108
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400*10°
300*10°
200+10°%

100*108

PETRA III: Number of files (per Beamline) on ASAP3
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Data Taking Rate

FLASH data on GPFS

FLASH: Storage Usage (per Beamling) on ASAP3
FLASH: Number of Files (per Beamline) on ASAP3

I50.0TE B'-I'n | RU” 1 | | I:'tll"”-‘l 1 | 1 I:'tll"”-‘l 1 | | I:'tll"”-‘l 1 | | I:'tll"”-‘l 1 | | | 1 | 1
’ 018 2019 2020 2021 2022 2023 g*105 Ryn Run, , Run, , Run, , Run, | Run, |, , . , | | _
018 2019 2020 2021 2022 2023
g108
2000TE
77108
g*10°
(7]
o 1500TB L
N L g5ef
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m [
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1000 TE >
3*10%
2+108
500 TE
1*10%
{}"‘1{}“ T T T T T T T T T T T T T
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pl2 . {11 - 14 2] 23 fl26
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Data on Tape (dCache) incl. 1 copy

Data on tape per beamline

Storage consumption in tapesize (per Beamling)

BD.GPE_IIIIIIIIIIIIIIIII"""""II"II""""""IIIIIIIIIIIIIIIIII_
29.0PB - -
w P05: ~10 PB
‘S 20.0PB - .
13
| ]
=
=
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i
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&
o 10.0PB - -
(1]
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Date
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Data size in dCache

SOIDPB_IIIIIII

25.0PB -

20.0PB -

15.0PB -

10.0PE

5.0PB -

Storage consumption in tapesize (per Beamling)

PETRA: ca. 27 PB
ca. 0.4 PB -

FLASH:

| B B I A R

0.0B

2010

2012 2014 2016 2018 2020
Date
cfel-cmi — fs-ds-percival I
doris fs-flash-b
flash fs-flash-o ——
fs-bmx  — fs-la
fs-ds-agipd m— fs-sc

[rrrerrT e T
2022 2024 2026

ikz-xro
it-sCi
nanolab

petra3
spec.instruments I
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