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Technical Design Report (2013)

Importance of computing was emphasized already in design phase
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User journey

Support user from idea to publication with scientific computing tools & services
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DMSC objective @

Minimise the time it takes to analyze and interpret
experimental data

(e . R
R This is particular
Scientific important for neutron
impact sources due to the
cost of producing
//// neutrons

Barrier to
entry

Maximise the scientific impact and success of ESS by serving
the needs of both non-expert and advanced users



ESS has two host nations

DMSC is located in Denmark

I Denmé;\rk
\
. \\\

Office location d
§




New DMSC offices

In the campus of Technical University of Denmark




Who are we at DMSC?

DMSC has attracted highly skilled staff internationally

Nationalities

@® Denmark

@® Sweden
Germany

® France

@® Hungary

@ India

® UK

@ USA
Australia

@ Belarus

¢ Brazil
Bulgaria
China
Iceland
Italia
North Macedonia
Poland
Romania

South Korea

41 staff members (incl. ECDC-DK,
consultants and student workers)

Software Engineering

staff
profiles

Science




DMSC organisation

Instrument Data Scientists

LOKI (& SKADI)

Recruitment in progress

DREAM (& MAGIC)

Céline Durniak

ODIN (& BEER)

Sgren Schmidt

BIFROST (& CSPEC)

Gregory Tucker

ESTIA (& FREIA)

Nicolo Paracini (from August 12)

NMX

Aaron Finke

Helmut Schober

Science Directorate

Giovanna Fragneto

Thomas H. Rod

Instrument Data
Scientists

Scientific Information
Management
Systems
Petra Aulin Fredrik Bolmsten

Administration &
Project coordination

User Office Software
& Data catalogue

Data Reduction,
Analysis, and
Modelling
Torben R. Nielsen (A)

Data Systems &
Technologies

Jesper R. Selknaes

scipp, easyscience, Hardware,
sasview, SpinW, Infrastructure,
McStas, ncrystal VISA, Cyber security



Integrated data pipeline

for each instrument

Instrument Data Scientists:
e |nterface to instrument teams
e Customization to instruments

» User support

EPICS

A s NICOS &ke [ SCIpP
User office Experiment Stream Data
software P events & reduction &
control ) o
(proposal) meta data visualization

Data Systems & Technologies:

Jupyter

VISA .v

Remote Access

Technique

Sci
specific Eﬁa‘

Data analysis
& modelling

FAIR Data
management

python®



Integrated data pipeline

for each instrument Instrument Data Scientists:

e |nterface to instrument teams
e Customization to instruments

» User support

( \

EPICS Technique

|_§ =
=/ . Cat
qus B NICOS G8katka f@ SCi PP specific EB NeXus
. _ python
Modelling & User office Stream Data .
: . Experiment . Data analysis FAIR Data
simulations software events & reduction & :
. control o & modelling management
(planning) (proposal) meta data visualization

Data Systems & Technologies:

Jupyter

VISA .v

Remote Access
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Simulating experimental artefacts &«

g exp Q- =
Scattered
Intensity [arb]

Scattering in cryostat seen from side

y [cm]

180 90 0 90 180 -20 -10 0 10 20
Longitude [deg] z [em]

Library of instrument models and sample environments
.. that enables the plugin of theoretical sample models

Credit: Mads Bertelsen, ESS



Analysis with the EasyScience family of analysis software

oo
@ a A== » 8 8 von

easydiffraction F FEE

Simulation of diffraction patterns based on 1 .
structural models and refinement against =
experimental data. =

Integrates such crystallographic data analysis
libraries as CrysPy and CrysFML.

-
Visit easydiffraction.org = - O

: UNIFIED USER INTERFACE?

easyreflectometry Same look and feel for different techniques

@ EasyDiffraction ™

i \\/ o g Simulation of reflectometry profiles based on
layered structures and refinement against
experimental data.

Integrates such reflectometry data analysis ° Ea Sy Reﬂ eCtO m et Fy

— libraries such as refnx and refl1d.

analysis
Visit easyreflectometry.org = 9 Ea Ser ns
e EasyBragg EREIVSH
© O EasyTexture e

analysis

12



https://easyscience.software

A 'C h |te Ct yre https://easydiffraction.org ///\\

https://easyreflectometry.org @5_5//

Scripting (Python) Jupyter Notebook Graphical Interface (QML)

EasyReflectometry
Unified interface (Python) EasvDiffraction

Librar
I N /

Vo 4t x

External Libraries

Courtesy: Andrew Sazonov
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https://easyreflectometry.org/
https://easyreflectometry.org/
https://easyreflectometry.org/

Furopean Open Science Cloud & FAIR data @

How does the simulation community positions itself?

‘7) e O S C Implementation of FAIR data and open science across Europe
& (+1 billion €)

N

pa nosc Implementation of FAIR data for photon and neutron sources

photon and neutron
open science cloud

14



FAIR data management o

SciCat is used as data catalogue by several facilities

@tep  @Abot O

SeLEIL

SYNCHROTRON
Items per page: 25 ¥ 1-250f 2894 > ol
Search Clear 5 (m| v ’
Start Time Image Proposal ID
20.500.12269/4f8c991e 2020-02-21 \
PID 212MB i ‘
2879-4000-8005-5bb13 07 C 932 - Fri 10:01 derived A I S v r ‘
. 2050012269/ 74457282, o KB 2020-02-20 aw
extoeare ab2d-bdc9f440cb30 - Thu 10:30 ADVANCED LIGHT SOURCE
2020-02- .
Location 20.500.12269/2d5af6ef-V20 sample data 0B 020-02-06 derived  —
- Thu 13:02
Group 20.500.12269/2511nicosLast Neutrons Ever at HZB. 2511 203MB 3&?;;1’;1 raw Ye7575
20.50012269/251Onico:VFM LoW Res messing with chopper 1 and 2,sit2 pinhole, 2510 818 2019-12-11 raw —
Type slit3 fully open. - Wed 12:37
. . - 2019-12-11
20.500.12269/2509nicosslitscan, slit2 scanning, slit3 fully open 2509 116 MB raw Y7525
Keywords - Wed 11:54
" - 2019-12-11
20.500.12269/2508nicosslitscan, slit2 scanning, slit3 fully open 2508 38MB Wed 11, raw YC7525
Start Date - End Date a fed 11:49
. " S 2019-12-11
20.500.12269/2507nicosslitscan, slit2 scanning, slit3 fully open 2507 2K8 et 1148 raw Ye7575
- jed 11:
+ Add Condition
" - 2019-12-11
20.500.12269/2506nicosslitscan, slit2 scanning, slit3 fully open 2506 37m8 Wed 11:47 . YC7575
2019-12-11
20.500.12269/2505nicosslitscan, slit2 scanning, slit3 fully open 2505 20MB
- Wed 11:45
.
20.500.12263/2504nicosslitscan, slit2 scanning, slit3 fully open 2504 2KB 2018-12-11
00 itscan, g sies fly o 2 Wed 1102 ata wi S
R
. " N 2019-12-11
20.500.12269/2503nicosslitscan, slit2 scanning, slit3 fully open 2503 21mB Wed 1133

1 ZinW'2 The R i
made pu blic R Fraenkfi]ﬁ?rl{'s]gtute
after 3 years

EUROPEAN

% SPALLATION

SOURCE

15



Federated data portal oy

You can find and access data from multiple photon and neutron sources from one p—
place

https://data.panosc.eu

7N panosc

The European Synchrotron

-~
European Photon and Neutron Open Data Search Portal 'll

NEUTRONS
FOR SOCIETY

Type a query to search for open data from photon and neutron sources:
Q AN\

PAUL SCHERRER INSTITUT

... or try one of these queries: diffraction, lung

The European Photon and Neutron sources are working together in the PaNOSC and ExPaNDS projects financed by |_J__:
the European Commission to build the European Open Science Cloud. One of the main objectives of the EOSC is to

make Open Data from these facilities FAIR. This portal implements the F(indable) part of FAIR via a federated CE Rlc
search engine from the following facilities:

European Synchrotron Radiation Facility — —
European Spallation Source
Institut Laue Langevin European

A XFEL

Paul Scherrer Institut

Central European Research Infrastructure Consortium
European XFEL )
‘

ALBA Synchrotron AL BA

16



https://pan-training.eu s

Log in the catalogue to register content

Catalogue ~ E-learning Events About ~

dN |eutron \\/{l\(\)sc
a a
Pho on N . P

photon and neutron
. .
| r‘O | n | \Sea/m PaN training...

open science cloud
Training for photon & neutron science.

a1

HELMHOLTZ ZENTRUM

Find educational material from institutes
around Europe. DRESDEN ROSSENDORF
We have: Materials Events Workflows Providers
° LS " Find documents, Browse events Guided processes Browse by the
o PaN E-learning courses and 5 5 5 s TR i
5 videos and git provided by our for specific institute providing
° other materials 4 SEES
repos community scientific content
. events and \_/)
. WOrkAOWS management
SYNCHROTRON
Register new content

D Access .
=== Courses E-Learning Courses

Online interactive courses on the theory of PaN science
\ X/ PaN-wiki along with experimental data reduction and analysis. G N
N (J \ 0 \ EUROPEAN
O “ | SPALLATION
= SOURCE

@ Practice data reduction and analysis. O

Q\ o
* Log on & Run Jupyter notebooks remotely. -K ’\‘ 2‘1 . e 0.
'

/R OZ IR L 1|

Latest Content in our training portal for the photon & neutron community

12-17 November 2023, International Conference on Molecular Energy Transfer in Complex Systems (iCOMET), Jaipur, India

m b 17




Available courses

U Si n g Sl m U | a-l:l O n S fO r tra | n | n g Introduction to Neutron Reflectometry Fitting

Combini ng Moodle & Ju pyter Neutron Scattering Library
https://pan-learning.org Introduction to Neutron Scattering

Advanced Topics in Neutron Scattering

Quasi-Elastic Neutron Scattering
swedness-online-2021

Introduction to Muon Spin Spectroscopy

Muons in Semiconductors

Le Muons in Magnetism

Welcome to the Photon and Neutron E-learning platform that hosts free education and training for scientists Us Muons in Superconductivity
and students. © [
Below vou will find courses on b‘oith the theorv of ol .A Python Workshop (IKON21)
| Pa

. N \ ‘ ( Python Workshop (IKON20)

111 © == Jupyter j
o e - % s SasView: Analysis of SAS Data
v' Classes ® [ Including Jupyter Notebooks in your Course
v' Assignments v Instrument simulations Creating a Video Mini-Lecture
v : C e .
Qu 122€5 v Atomistic simulations Collection of photon science slides

v' Videos v Databases |
v Quiz Taster

Vo

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement Ne=823852




More training

https://workshops.ill.fr/event/425/

5.7 NOV - UNVEILING DYNAMICS

GRENOBLE

Bl < VASTERING MATERIALS THROUGHDFT & M

Application until 30th June 2024

MDANSE'SCHOOL 2024,

. Piotr Rozyczko 12:45pPM
Applications are welcome (we actually need more applicants!) until June 30
https:/workshops.ill.fr/event/425/
Only 200 €!
Guesthouse, lunches, wine and cheese buffet and social dinner included!
3 days of constant DFT and MD fun!

https://indico.ess.eu/event/3514/

_x. ESS Data Management and Software Centre
Summer Nelglele]

DMSC Summer School 2024

Overview

Registration Information
Important dates
Programme

Contact

Organiser Email

[ symposia@ess.eu

Welcome to ESS Data Management and Software Centre (DMSC) Summer School 2024!

The school will be held in Copenhagen from the 2nd to the 6th of September 2024, with on-site
registration and welcome reception on the afternoon of the 1st.

This summer school is being organised by the European Spallation Source. We invite applications for
participation to learn about the role of your data, from proposal to publication.

The role of data in neutron scattering is changing, with greater importance being placed on data
reduction and analysis, as well as FAIR (findable, accessible, interoperable, and reusable) and open
data. Therefore, neutron scattering scientists must be trained to understand fully the role that data has
in their experiments and how to harness the tools that maximise the value of their data. This summer
school will provide that training, covering the full ESS Data Pipeline.

= 'j—i Sci
EA §g kufka Technique Cat
uos e e Specific

2-NCS (@ scnpp
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Summary @

»The DMSC is responsible for supporting the science program with scientific
computing solutions

»The DMSC will enable remote access so users can analyse data on ESS computers
» The DMSC will deliver an integrated data pipeline for each instrument

» The DMSC will support users from idea to publication with digital solutions and
hands-on support

»DMSC staff encompasses both technical and scientific staff, who do science
themselves and collaborates with universities

»DMSC is open for collaboration and alrady collaborates with many other facilities

20



Questions?




