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Main Achievements

Scientific Data Policy review

Open Proposals metadata publicly available via OAI-PMH and Loopback APIs
Adoption of NeXus MX

Libraries/Frameworks for Data Analysis

Libraries/Frameworks for simulation

Open proposals metadata, data and computing resources available for community at large

Dissemination of information and trainings
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Scientific Data Policy review

European XFEL Scientific
Data Policy (2017)

FAIR concepts not mentioned

Data Management Plan not
mentioned

Reduced data not mentioned

Processed data are not
included in the long-term
storage

Some particular auxiliary data
were defined (geometries,
calibration constants)

Electronic logbook not
mentioned

ORCID not mentioned

Updated European XFEL
Scientific Data Policy

Explicitly mention FAIR and the
objectives

Define the Data Management Plan
as mandatory

Explicitly mention the possibility of
storing reduced data as raw data

Consider storing processed data
for long-term

Define general auxiliary data term,
expand on this data and introduce
rules to manage it

Explicitly mention the electronic
logbook as part of the metadata
capture

Encourage usage ORCID as a
means of linking users to data
DOls

European XFEL Scientific
Data Policy (2017)

Data format is not explicitly
mentioned

Only metadata from European
XFEL software accepted

Persistent identifiers (PIDs)
mentioned in general

Granularity of PID is experiment
and dataset

Personal Data Protection
included but GDPR not explicitly
mentioned

Few good practices included

Updated European XFEL
Scientific Data Policy

Define HDF5 as the preferred
data format is HDF5

Allow the possibility of metadata
from non-European XFEL
software especially for
processed data

Explicitly define use of DOls as
PIDs

Explicitly mention PID can refer
to a bespoke collection of
datasets in addition to
experiment and dataset
automatically generated

Make explicit reference to the
GDPR regulations

Expand on the “Good practices”
according to the new
recommendations

open science cloud



— . REGISTER LOGIN

European
XFEL| mymdc

Proposal no. 700000
: 10.22003/XFEL.EU-DATA-700000-00

Metadata publicly available (1) e

Name: p700000
Title: Example Data
Abstract: The European XFEL (EuXFEL) example data proposal contains experimental datasets from various original beam-
times, currently covering the techniques of serial cr (SFX), coherent maging
(single particle imaging, SPI), X-ray powder diffraction, small-angle X-ray scattering (SAXS) and X-ray photon

comelation spectroscopy (XPCS).

Beamtime 1: 2017-11-08 00:00:00 +0100 - 2017-12-31 23:50:59 +0100
Instrument: Example Data

M myMdC (https://in.xfel.eu/metadata) OAI-PMH available v st

Local Contact: ---

Expected end of Embargo: 2018-01-01 00:00:00 +0100

and DOI automatic generation and publishing available S 0 12

This proposal data is open
This XML file does not appear to have any style inf with it. The d tree is shown below.

Would you like to get access to this proposal datasets?

1/XMLSchema-instance” xsit cation="http PMH. x3d

www.openarchives.org/OA1/2.0/0)

ves.org/oAI/2.0/ http

Y <ORI-PMH 3l "http://www.w3.0rg/

*http

request> Please contact us through the open.data@xfel.eu email address.

«.repe:no:yauc:zumpun XFEL Proposals and Datasets Repository</r

aseURL>https://in.xfel.eu/netadata</baseURL> Thank you for visiting!

iestDatestamp>2019-02- 147141271592</ estDatestamp>
d>no</dele:
Y>YYYY-MN-DDThh:mm:ss

granulari

Legals & About | Gontacts | Developers Information | Reporta Problem | European XFEL © 2022 A Backtotop

This XML file does not appear to have any style infc d with it. The tree is shown below.

©rg/OAI/2.0/0AI-PMH. x3d">

www.openarchives .org/oa

Y<OAI-PMH xalns="http://www.openarchives.org/oa 1xsi="httpt//wew.w3.org/2001/XMLSchema-instance” xsi:schemalocation='htt,
<responseDate>2022-11-23T10:401592</responseda
request>https://in.xfel.eu/metadata( identifier"=>"oaiixfel.eusl
¥ <GetRecord>

v<record>

"verb"=>"GetRecord")</request>

*metadataPrefix®=>"panosc

oaiixfel.eu:30</ide
<datestamp>2022-10-27T09159:472</
<setSpec>cpenaire_data</setSpec>
</header>
v<netadata>
v <pancscipanoscType xmlns:panosc="http://scicat.esss.se/panosc/” xsitschen
anosct id>10.22003/ XPEL. EU-DATA-700000-00</panosc: id>
anosc:name>Example Data</panosc:nam
anosc:description>The European XPEL (EUXFEL) example data proposal contains experimental datasets from various original bean-times, currently covering the of serial
scumnng (SAXs) and X-ray photon correlation spectroscopy (XFCS). </pancscidescriptions
< /panosciowner>
panosc:con
anosc:enbargoEndDate>2018-01-01T00100:00+01:00</panosc :embargoEnddate>
anoscistartDate>2017-11-08T00:00:00+01:00</panosc startDate>
anoscipath>https://in.xfel.cu/metadata/doi/10.220038 2FXFEL . EU-DATA=700000-00</panosc:path>
anoscitechniquecoherent diffraction imaging, serial femtosecond crystallegraphy, small angle x-ray scattering, x-ray photon correlation spectroscopy, X-ray powder diffraction</panosc:technigue>
anosc:senplelisne>Nater, Lysozyne (201804 small crystals), Lithium Titanate, No Sample, Lysoryme, Silica Somm, Vycor, Sucrose Solution 3% v/v, Pot hydrate, Cu foil, Xenon, 2-Cof_pt1d_8fold - 30nm Pt cap, 1-Col0_Pt_6fold, Ni-20 MLs - b, Ni75-11 MLs-b, Bolometer</panosc:
anosc:chemicalFornula>AGIPD, Calibration - Dark HG, Cali - Dark LG, Calibi - Dark MG, Configuration Tests, Dark, Diffraction, Diffraction data, General, Sample, SAXS 500kHz // no pump laser, scattering, SFX Jeting, Single Particle Diffraction, Test DAQ, XGM, XGM calibration, XPCS</pano

panosc:size>9074975744</panosc: size>

er>
datestamp>

tion="http://scicat.esss.se/panosc https://raw.githubusercontent.com/panosc-eu/fair-data-api/master/panosc.xsd">

crystallography (SFX), coherent diffraction imaging (single particle imaging, SPI), X-ray powder diffraction, small-angle X-ray

ibutor>

sampleName>
chemicalFormula>

PanoOSscC
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https://in.xfel.eu/metadata
https://in.xfel.eu/metadata/oai-pmh/oai2?verb=Identify
https://in.xfel.eu/metadata/doi/10.22003/XFEL.EU-DATA-700000-00

PRI v - |

metadata APIs @ <

Metadata publicly available (2)

TACHITES oyavms wos 2o mansan ~

TR reoetrivios oo e
T rcaeiiinion o v

l
B8 myMdC RESTful and PaNOSC Loopback APIs available e =
J

[ I y— -
PaNOSC XFEL APIls ™ @ (o =0

panosclamaggeryami

NI Ovascns sos 7 e ~
See Loopback documentation for more details. -

Note: g, I, and, or, between, ke, ike, ke, ke Oparators in Where Fir e yet Coo oL =0

Contact the developer m ‘
[Cor P va
Coe v

sorvers —— [~ e

[ oot (e vm ) . Adhorze @

[ [ —
L R — .
[on P ~i]
o= oy e

Cron P 3]
‘m /panosc/v1/Instrunents/{id} Getinstumentby D v @ ‘ = e —
/panosc/v1/; v a ‘ ‘u repleas(1d) Wamim i © v a ‘
[oaers [T gS— =5

panosc_instruments Operations for Panosc Instruments A

panosc_documents Operations for Panosc Documents A
818_QrOUD_tYPES opwis was 2o ca yus hone ~
v
oo =0
(iay va ‘
Do e p—— v
e va| [Cor Ireepe—m— =0
Slana_gwadp Spess (L) Soben s oy by € v a
d —— N (== \
T /e sreer rveat (14) oo s e e =
[ Y — v
GALA_TYPOS. Cym acins o cua s ~

[0 /panosc/vi/patasets/{id} Geidatases by D v a ‘

== e N
‘m /panosc/vl/Datasets/count Get countof e datasets v a ‘ [ [Ty v
‘m /panosc/vl/Datasets/{dataset_id}/files Getallte fles in gven datasel v a ‘ [Con =1 ]
e o)
[ [Ty =
LT T ——— A

‘m /panosc/v1/Techniques Getalhe Techniques v a ‘ ,ﬁ ipasincak rpas skt apainn v v
[BESI /panosc/vi/zechniques/ 14y cetecmiauety 0 v [Cronr [ v

/panosc/v1 /Techniques/count Getcout of e echcue v

https://in.xfel.eu/metadata/api-docs/index.html \\ﬁ\\
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‘m P {dataset_id}/fi Get count of the fhes In dataset w ‘

panosc_techniques operations for Panasc Techniques A



https://in.xfel.eu/metadata/api-docs/index.html

Adoption of NeXus MX, SFX use case

EuXFEL HDF5

S
0000 128
© 512

M

500000

Detector geometry []

L1 |
[~ | |

(AGIPD 1M)

compulsary

metadata

SOUTICES

512

\_/_ \—/

—
—

EuXFEL HDF5/VDS ™\

v

NeXus application definitions

v [Bgrun_2120_97_vds_master_from_defs.h5
v @entry
v ggdata
Fpdata
= definition
£ end_time_estimated
v @instrument
» CQAGIPD
« =ELE_DO
» CAARRAY_DOQOMOAOD
» CAARRAY_DOQOMOA1
» CAARRAY_D0OQOMOA?2

» CAARRAY_DOQOMOA3

|

fpdata
= sensor_material
i sensor_thickness

» @transformations
v ggbeam
g incident_wavelength

& total_flux
Zname
v @sample
= depends_on
) name

/| AXIS_D0QO offset

AXIS_DOQOMO offset

|

AXIS_DOQOMOAO offset

N

NeXus NxMX
(Macro Molecular Crystallography)
Standard master file

Yury Kirienko
Sandor Brockhauser
Aaron Brewster
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Libraries/Frameworks for Data Analysis

B Python packages EXtra-data and EXtra-geom

anﬁ

Q

w EXtra-geom

Python tools to work with geometry information for multi-module detectors at European XFEL, and to use assemble detector data into images.

Website

Licenses

Categories

Software Requirements
Hardware Requirements
Platforms

Languages

Input Formats

Output Formats
Contact email

How-to

There is not a how-to for this software.

Documentation / Tutorials

EXtra-geom documentation

@ https://github.com/European-XFEL/EXtra-geom
BSD 3-Clause "New" or "Revised" License (BSD-3-Clause)
Dataanalysis  Library
MacOS Lnux Windows
Python
There are no input formats associated to this software.
There are no output formats associated to this software.

da-support@xfel.eu

]
o "

A Python library for accessing and inspecting data in European XFEL's HDF5 files.

EXtra-data

European XFEL saves data in multiple HDF5 files with a moderately complex structure. EXtra-data aims to provide a simple interface to
access data from a run directory, and conveniently work it in popular Python libraries such as Dask, Xarray and pandas.

Website @ https://github.com/European-XFEL/EXtra-data
Licenses BSD 3-Clause "New" or "Revised” License (BSD-3-Clause)
Categories Data analysis  Library

Software Requirements -

Hardware Requirements -

Platforms MacOS Linux Windows
Languages Python
Input Formats HDF5

Output Formats There are no output formats associated to this software.

Contact email da-support@xfel.eu
How-to

There is not a how-to for this software.

Documentation / Tutorials

EXtra-data documentation
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Libraries/Frameworks for simulation

B Python packages libpyvinyl and SimEx-Lite

SimEx-Lite

_ 5l __=

| e |

L

T

=

Calculators
Data interfaces

https://github.com/PaNOSC-ViNYL/SimEx-Lite

It is the core package of the SIMEX
platform providing the calculator
interfaces and data

APls.

It is built based on libpyvinyl

A calculator can be easily
constructed within SimEx-Lite with
the definition of the corresponding
data class and the format class.
Users can choose which back
engine software to implement to
make the installation minimal per
needs.

libpyvinyl
—
b e - Harmonize the user interfaces for
+ Gaa_object ghet St o s gt 1 1
ey s neutron and X-ray simulation
| sncw ol 1o - Base classes:
R e e st e
.+ om0 o cs Ry ——— - BaseCalculator
o bt - BaseData
o pyp—p—
———— R - BaseFormat
s s - Auxiliary classes:
BTty
( o - Parameter
S —
| — T - CalculatorParameters
‘jj;; — 2 e o 0t e - DataCollection
v o Qe o e ‘ - Instrument
[ oS
iy
! S i .
A7t | e e, e, s v, v, —— - It provides the developers of start-to-
o1 e wmmorm o o ) 5 .
[ — = end simulation platforms in neutron
o iy
e iy - ——— and X-ray community with a
— - X
e e T S framework to integrate various
m 000 ! backengine software.

- It reduces the effort needed to
integrate their software to a start-to-
end simulation platform for
simulation software developers.

https://github.com/PaNOSC-ViNYL/libpyvinyl
A simple usage example: https://github.com/PaNOSC-ViNYL/libpyvinyl/tree/master/tests/integration/plusminus

Optimize sample to detector distance in different energy densities

Experiment parameters:
- Detector (pixel number,
pixel size)

- Sample to detector input " output | ) )
distance » SimEx rl SFX diffraction patterns
- Photon energy
- Noises
- input
T modify
output A
[ Index rate }‘ Imxwiz

A
PanoOSscC
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Serial Crystallography Simulation and Analysis

600
Panel gaps
400
200
0
=200
Masks

-400

-600

400 200 0 =200 -400

Demonstrate the effects of noise, panel gaps
and masks on the results of crystallography
analysis with SimEx simulation diffraction
pattern results

xstal.stream - Unit Cell Explorer (on max-exfl-display001.desy.de) X
Eile Tools Help
Show results from: | mosflm-nolatt-cell xgandalf-nolatt-cell m B C I F H R

a b c

' |
T T T T T T
i 780A 790A 80.0A 8LOA 79.0A 80.0A 0A 38.0A 39.0A
)

Scenarios:
New researchers want to get hands-on experience of data
processing for serial crystallography.
Noise Starting from a working example of a simulation coupled to an
analysis pipeline
Explore how different experimental conditions and different

. . N\
analysis options affect the results. \\/\
Panosc

photon and neutron
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Compute instances

What is VISA?

VISA (Virtual Infrastructure for Scientific Analysis) is a data analysis portal that allows you to create compute instances to analyse your experimental data. Once you have
created a new instance, you can then access it remotely using only a web browser from anywhere in the world,

Data open to Scientific Community (1)

W Visa portal visa.xfel.eu for community at large
(e.g. EGI Check-in which includes Umbrella)

Looks like you don't have any instances

Why not create one?

CREATE A NEW INSTANCE

CLOUD APPLICATIONS AT DESY

English * Search for experiments

Search for your experiments using the filters below

Sign in to your account

Instrument All instruments between 2017 and 2021 - withopendata included
date (newest first) -

Username

| }naial

Proposal Title Instrument Start Date End Date
V ' SA Password 700000 SPlon sucrose solution, AGIPD detector at SPBinstrume  XMPL 01.un 2021 01.4un 2021
nt
p700000 SFX on Hen egg-white lysozyme, AGIPD detector 15 Apr 2021 15 Apr 2021
Data Analysis, in the cloud
O Remember me
N N N N p700000 SAXS on vycor sample, AGIPD detector at MID instrume 10 Apr 2021 10 Apr 2021
VISA (Virtual Infrastructure for Scientific Analysis) makes it simple to create compute instances on the data nt
analysis infrastructure to analyse your experimental data using just your web browser
SignIn p700000 PNCCD detector calibration with copper foil, SQS instru 14 Aug 2020 14 Aug 2020
ment
& Sign in with your user accou
700000  pnCCD detector calibration with copper foil, SGS instru 14Aug2020 14 Aug 2020
" N . ent
Or sign in with
Analyse your data .
Resuits perpage  § 1-5 01 39 experiments
Create a new compute instance and use your web browser to access a Remote Desktop or : —
JupyterLab to start analysing your experimental data a GitHub

Collaborate with your team

Share your compute instance with other members of your team to collaborate together in real time EGI Check-in

No need to install software

The compute instances come with pre-installed data analysis software 5o you can start analysing your
experimental data immediately

Helmholtz AAI

A
PanoOSscC
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https://visa.xfel.eu/

Data open to Scientific Community (2)

Visa portal allows access to proposals data @ _ L A

»  Code
W zr#30 1ra

0 instrument sources (excluding detecto

0 control source

Compute instances

id, train_data = run.select(**/DET/%', ‘image.data’).train_from_inde
stacked = extra_data.stack_detector_data(train_data, 'image.data')
stacked_pulse = stacked[10]
stacked_pulse. shape

3 minutes ago

My instances ( 1 Instances shared withme (0 ) 5

agipd_geom.plot_data(stacked_pulse, vmin=0, vmax=1008, cmap='Y10rBr')

marshy_jobaria @ active <matplotlib.axes._subplots.AxesSubplot at @x7fdc8d9e6278

VISA_Singularity (0.10.1) & settings

8GB- 4 VCPUs
Instance 168 created on 23 Nov 2022 and due to expire on 7 Dec 2022

p700000 (XMPL, Jun 2021)

& Take screenshot [g] Clipboard & Keyboard o In

# Applications @ r0001 - File Manager

10001 - File Manager

fle Edit View Go Help

a4 4 her201750/p M

DEVICES Name - [size Type Date Modifi
Bl syatem RAW-R0017-AGIPDO0-500000.h5 6.4 GBHDF document 06/08/22
. e~ a ||| raw-Ro017-AGIPDOO-500001hs 8.6 GBHDF document 06/08/22
Home i RAW-R0017-AGIPD00-500002.h5 8.6 GBHDF document 06/08/22
waial RAW-R0017-AGIPDO0-500003.hS 571.2 MBHDF document 06/08/22
2 I veskiop RAW-R0017-AGIPDOO-500004.h5 221.0 k8 HDF document 06/08/22
j Trash RAW-R0017-AGIPDO1-500000.h5 6.4 GBHDF document 06/08/22
NETWORK RAW-R0017-AGIPDO1-500001L.hS 8.6 GBHDF document 06/0
= Browse Network RAW-R0017-AGIPDO1-500002.h5 8.6 GBHDF document 06/08/22
RAW-R0017-AGIPDO1-500003.h5 571.2 MBHDF document 06/08/22
RAW-R0017-AGIPDO1-500004.h5 221.1 k8 HDF document 06/08/22
RAW-R0017-AGIPDO2-500000.h5 6.4 GBHDF document 06/08/22
RAW-R0017-AGIPD02-500001.hS 8.6 GBHDF document 06/08/22
RAW-R0017-AGIPD02-500002.h5 8.6 GBHDF document 06/08/22
RAW-R0017-AGIPD02-500003.hS 571.2 MBHDF document 06/08/22
RAW-R0017-AGIPDO2-500004.h5 221.1 k8 HDF document 06/08/22

86 items (391.1 GB), Free space: 1.2 EB
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Dissemination of information and trainings

Catalogue ~  E-leaming  Events  About -

Production of scientific papers and trainings =

European

XFEL

ave signed the European XFEL

Expected resolution limits of x-ray free-electron framee@) | BRm®  onewis
laser single-particle imaging for realistic source Showing 3 materials.
and detector properties @ e i sty e v 622 S

Resource type: jupyter notebook

€L user meeting

Cite as: Struct. Dyn. 9, 064101 (2022); doi: 10.1063/4.0000169 @ 1 @
Submitted: 7 September 2022 - Accepted: 31 October 2022 - ik} A deep dive into the mathematics of Machine Learning
Published Online: 16 November 2022 e G Crash course on Machine Learning

- 5 e Keywords: machine learning
Juncheng E,' () Y. Kim,' 3. Bielecki,' () M. Sikorski,' R. de Wijn,' C. Fortmann-Grote,"” J. Sztuk-Dambietz,’
3. C. P. Koliyadu,' () R. Letrun,' H. J. Kirkwood,' () T. Sato,' R. Bean,' A. P. Mancuso, "’

) " ) Resource type: slides
and C. Kim'"

AFFILIATIONS) Offiine data analysis tutorial

TEuropean XFEL, Holzkoppel 4, 22869 Schenefeld, Germany Tutorial on European XFEL offline data analysis as per example of MID instrument data
“Max Planck Institute for Evolutionary Biology, August-Thienemann-StraBe 2, 24306 PIén, Germany Scientific toplcs: small angle x-ray scattering

*Department of Chemistry and Physics, La Trobe Institute for Molecular Science, La Trobe University, Melbourne, Keywords: Extra-data, Extra-geom, pyFAl, data analysis

Victoria 3086, Australia Resource type: jupyter

book
#Electronic mail: adrian.mancuso@x
“ Author to whom correspondence should be addressed: chan ki

17th Int. Conf. on Acc. and Large Exp. Physics Control Systems ICALEPCS2019, New York, NY, USA JACoW Publishing
ISBN: 978-3-95450-209-7 ISSN: 2226-0358 doi:10.18429/JACoW- ICALEPCS2019-TUCPRO2

SCientific repo rts DATA EXPLORATION AND ANALYSIS WITH Jupyter NOTEBOOKS

H. Fangohr'!, M. Beg, M. Bergemann, V. Bondar, S. Brockhauser>?, C. Carinan, R. Costa,
F. Dall’Antonia, C. Danilevski, J. C. E, W. Ehsan, S. G. Esenov, R. Fabbri, S. Fangohr, G. Flucke,
(B Sheckforupdutes C. Fortmann®*, D. Fulla Marsa, G. Giovanetti, D. Goeries, S. Hauf, D. G. Hickin, T. Jarosiewicz®,
. . E. Kamil, M. Karnevskiy, Y. Kirienko, A. Klimovskaia, T. A. Kluyver, M. Kuster, L. Le Guyader,
OPEN Effects of rad 1 atlon d ama ge A. Madsen, L. G. Maia, D. Mamchyk, L. Mercadier, T. Michelat, J. Méller, I. Mohacsi, A. Parenti,

M. Reiser, R. Rosca, D. B. Rueck, T. Riiter, H. Santos, R. Schaffer, A. Scherz, M. Scholz, A. Silenzi,

a n d i n e I a stic Scatte ri n g M. Spirzewski®, J. Sztuk, J. Szuba, S. Trojanowski®, K. Wrona, A. A. Yaroslavtsev, J. Zhu

European XFEL GmbH, Schenefeld, Germany

on si n g I e- pa rtic I e i mag i ng J. Reppin, F. SL.‘hliinzen._ M. Schuh, DESY, Hamburg, Germany

E. Fernandez-del-Castillo, G. Sipos, EGI Foundation, Amserdam, Netherlands

of hydrated proteins with an X-ray T A Campbel A Gote, 1 Kiefr ESRF, Grenable, Frane

J. Hall, E. Pellegrini, J. . Perrin, ILL, Grenoble, France \
Free X E I eCt ron Lase r ! also at University of Southampton, Southampton, United Kingdom \Jf
Juncheng E*, Michal Stransky*?"”, Zoltan Jurek®*, Carsten Fortmann-Grote®*, - also at University of Szeged, Szeged, Hungary
Libor Juha®, Robin Santra®*®, Beata Ziaja**"* & Adrian P. Mancuso™® 3 also at Biological Research Center of the Hungarian Academy of Sciences, Szeged, Hungary
“ also at Max-Planck-Inst. for Evolutionary Biology, Plén, Germany n 0 S '
Salso at NCBJ, Otwock, Poland
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