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Data reduction

➢ scipp will be used 

for all instruments

➢ Possibly in 

combination with 

other software for 

NMX & Imaging

➢ Are looking for 

partners

Data Reduction, Analysis and Modelling

Data analysis

➢easyScience for powder, sxtal & 

reflectometry

o EasyDynamics for QENS 

o EasyImaging for TOF imaging

o (Always) In combination with other 

libraries (cal. engines)

➢ SasView for SANS

➢(Py)MuhRec for Tomography.

➢ PACE for spectroscopy

Data modelling

➢ McStas for instrument 

simulations

➢ Now also with Python 

API McStasScript   

➢ NCrystal 
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Scope

The DRAM group is responsible for providing the data reduction, analysis and modelling soft-ware for all instruments at ESS.

Data Reduction, Analysis and Modelling - Staff

Jan-Lukas WynenSimon Heybrock Neil Vaytet

Piotr Rozyczko

Johannes Kasimir

Andrew Sazonov

Peter Willendrup Mads Bertelsen

➢3 teams (15+ persons)

1. Data Reduction (scipp)

2. Data Analysis (SasView, 

SpinW, EasyScience, 

external collaborations )

3. Modelling (McStas++, 

pan-learning.org, 

Detector Group)

 */**  Post. Doc. / Lund

Sunyoung Yoo

Thomas Kittlemann

Mridul Seth

Henrik Jacobsen Christian Vedel
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General updates
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Scipp Data reduction - parallel tracks

PRESEN TATIO N TITL E/ FO OTER 6

Overall focus on two tracks during the last 12 months:

202 6-04-22

1. Focused on data reduction workflow (with input from CIS/IDS)

2. Focused on deployment & operational readiness



1. Data reduction workflow
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Main focus for data reduction group - Business as usual



2. Deployment & operational readiness - VISA
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▪ A) VISA is the user interface for data and compute.

▪ A) We build and distribute reproducible conda environments which installs DMSC 

developed and third-party software that will be used for reduction, analysis and 

visualization. 

▪ A) VISA instances are prepopulated with                              notebooks and scripts.

▪ B) VISA and the external scientific user workflow was tested successfully multiple 

times at various schools like DMSC Summer School, Winter School and HERCULES.

▪ C) We also found performance issues with VISA, which boils down to old hardware 

being used by the current OpenStack backend. This is in process of being upgraded.

▪ C) We still need to make sure that the UX is improved and remove all friction in 

terms of latency and performance on VISA.

Reproducible environments and performance benchmarking



CodeShelf
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Repository for production notebooks and scripts

⚫ Group on DMSC GitLab (git.esss.dk/dram/code-shelf)

⚫ Git repos for production notebooks and scripts

⚫ Deployed to VISA

⚫ Automatically tested in CI

⚫ Partial solution, still need to figure this out

⚫ Scientists can contribute

https://git.esss.dk/dram/code-shelf
https://git.esss.dk/dram/code-shelf
https://git.esss.dk/dram/code-shelf


VISA
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• Scipp docs on https://scipp.github.io are numpy / scipy like

• We also need something more “plug & play” like

• And something that can be linked to data 

• file_path = pathlib.Path("/ess/data/odin/424250/derived/easyimaging/normalized.tiff")

https://scipp.github.io/


DMSC
Integration tests – Spring 2026

Collaborative spirit across SIMS; ECDC & DMSC teams

Mitigates major risk related to changes upstream

❑  Dashboard for developers

❑  Check status of new changes and features

❑  Weekly meetings

❑  Daily check in on Slack

❑  N.B. jobs are ordered alphabetically 
❑ ”compute tof” before “load raw data”
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DMSC-wide integration nightly testing

12

Expanding test coverage to more instruments and packages

▪ Files are continuously written by the ECDC group for 7(9) instruments in the 

Continuous Data (CODA) proposal.

▪ Every night, we verify that:

1. File was correctly ingested into Scicat

2. Reduction software can read the metadata, geometry, event data and compute wavelength

3. Analysis software can read reduced data and perform some routine analysis

▪ Number of tests has doubled over the 

past 12 months

▪ These nightly tests have proved 

invaluable for detector tests at 

instruments



DMSC-wide integration nightly testing
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Expanding test coverage to more instruments and packages

Bifrost Dream Estia Loki NMX Odin TBL

Read geometry

Read events

Compute 

wavelength

Scicat ingested

Run analysis

: Covered by tests   : Added in the last 12 months  : Not yet covered



DMSC Schools

14

Summer and Winter schools

⚫ 2025 DMSC Summer School (last year)

⚫ New track (powder diffraction) added

⚫ 2026 DMSC Winter School (first time)

⚫ Internal Employees only

⚫ Data Reduction courses more in details

⚫ Most materials were reusable from

summer school.

⚫ 2 x 2 days

⚫ 2026 DMSC Summer School (in preparation)

⚫ Expected little cost this year

(Not planning any new tracks)



ECDC 
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ESS ECDC infrastructure - Production & 
CODA --> Linking Scipp to infrastructure

ECDC status pages: https://ecdcpos.esss.dk/ess 



MonitorData

DetectorData

DataReduction

ESSlivedata

Dashboard

ESSlivedata (previously Beamlime) – 1/4
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Live data reduction and visualization during beam time

EFU

readout event formationdetectors

'RM'

slits

choppers

samp. env

...
EPICS

FW
'EPICS'

NICOS

data

controls

Lund - CPH

filewriter storage

In: Plottable data (da00)
Out: control

ev44/da00

ev44

ev44/da00/f144

da00

• Set of small services embedded 

in ECDC Kafka infrastructure

• Panel/HoloViews dashboard



ESSlivedata – 2/4
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▪ Working backend services + 

interactive dashboard

▪ Experimental deployments at 

1+6 beamlines (BIFROST, 

LOKI, ESTIA, DREAM, NMX, 

ODIN, TBL) during detector 

commissioning

▪ Each deployment uncovered 

issues, none were 

showstoppers -> system is 

maturing through real world 

testing

▪ Generally positive feedback 

from Instrument Scientists

Where we are now



ESSlivedata – 3/4
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▪ Performance and multi-session app with 

Panel/HoloViews/Bokeh

− Significant learning curve

− Contributing upstream performance 

improvements

▪ Deployment and integration with 

DST+ECDC systems

▪ Deployment expectations: need clearer 

communication about readiness levels 

("commissioning" vs "production")

▪ Each instrument has different needs: 

balancing generality vs. instrument-

specific customization

What we learned / what's hard



ESSlivedata – 4/4
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▪ “Done”

− Adopted shared Kafka message schemas and 

documented interfaces

− Experimental display of results and controls in 

NICOS

▪ But actually…

− Need lots more work to make it work smoothly 

with good UX

− Decide what we and users actually need

− Where is the scope boundary between ESSlivedata and NICOS?

− How can we avoid confusion for users who need to interact with 

both?

NICOS and hutch integration



Data Reduction / 

Instrument 

updates
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Readiness of data reduction for H.C.
BIFROST

ODIN TOF fitting on ROI (analysis) still work in progress

LOKI

DREAM

NMX

ESTIA Needs entries in NeXUS for polarisation. CIS resigned

SKADI Can reuse LOKI workflow but also needs polarisation

FREIA CIS resigned

MAGIC CIS started

BEER Multiplexing demonstrated

MIRACLES CIS started

HEIMDAL Can reuse DREAM (powder) and MAGIC (Sxtal). CIS approved.

CSPEC CIS started 

TREX CIS started

VESPA

21

From THR & CIS



Instruments
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Status matrix (approximate)



Instruments
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BIFROST

Scipp HORACE

⚫ Implemented a SXD workflow for Bragg peak monitor

⚫ Working on support for moving detector

⚫ Can save reduced data to SQW and load into HORACE



Modelling /

General updates
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Modelling Group / “McCode++”
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▪ Projects

− McStas/McXtrace

− McStas Union components [Simulation of complex systems]

− McStasScript [Python API]

− McStasToX [Python converter package]

− MCPL [Binary format]

− Ncrystal

− Simplebuild-dg code [Geant4-based simulation framework]

Main projects & activities

▪ McCode++ support activities

− Maintenance and develop new features

− Support to CIS/IDS, ESS IS teams & McStas 

community

− McCode++ workshops

− DMSC Schools

− Papers

− Student projects

− New ESS instruments



McStas/McXtrace 3.5.x-3.6.x series
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Infrastructure and Project

▪ Common release and versioning for McStas & McXtrace - 

support for 2.x and 1.x now officially deprecated

▪ We apply conda-forge for platform-independence

▪ We release often/rolling

− At 3.5.18 in January 2025, 3.6.11 in March 2026

▪ Common McStas/McXtrace release cycle

− Automated builds for McStas/McXtrace releases

▪ Focus on testing and reproducibility

− CI (GitHub + conda) in place

− PR-only, “production grade” main branch

− PR-template in place for improved quality external 

contributions

− Issue-templates in place more coherent error reporting



Union components
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▪ Assemble materials from scattering processes

▪ Assemble geometry from basic shapes

Overview

Incoherent_process

Powder_process

Incoherent_process

Single_crystal_process

Incoherent_process

Single_crystal_process

NCrystal_process

Inelastic

sample

Al

Sample

Vacuum B: Surface process 2

A: Surface process 1

B: Surface process 1

Geometry A

Geometry B

𝜆2
n1

n2𝜆1

This year refraction 

was added

As well as ability to attach 

surfaces to faces

For example reflectivity curve



McStasToX
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▪ Reads McStas NeXus file

− Pixel ID / position and time

− Transformed to one coordinate system

▪ Can export Scipp object

▪ Plan is to support other output formats

▪ Eventually match instrument NeXus files

▪ Detectors can be simulated with Union

− Ongoing: MAGIC, TREX, DREAM, SKADI, NMX

− Include multiple scattering in detector

− Events from these can be read with McStasToX

Export McStas simulation data 



McStas support efforts 1/2
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Internal ESS Instruments

• Simulation support for ESS instruments. On dmsc-instrumentmodels:

• NMX

• Single_crystal large-unit cell optimisations

• McStasToX, reduction workflow in Scipp

• ESTIA

• Ported McStas 3.x

• Reduction workflow in Scipp

• ODIN

• McStasToX, reduction workflow in Scipp

• HEIMDAL

• Samples added

• Initial reduction workflow in Mantid

• BEER

• Initial reduction workflow in Mantid

• McStasToX, reduction workflow in Scipp

• TBL

• Ported McStas 3.x

• McStasToX, reduction workflow in Scipp

• SKADI

• Initial reduction workflow in Mantid



McStas support efforts 2/2
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Internal ESS Instruments/Source

❑ In general:

❑ Work with the IDS/CIS and Instrument Teams

❑ Focus on developments that let them progress

❑ Important, incoming:

❑ ESS_butterfly source term

❑ Updated docs, do’s and dont’s

❑ Work with target/moderator/neutronics group

❑ MCPL-based workflow for commissioning



Instrument Data Scientists (IDS/CIS)
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McStas instrument model @ ESS beamlines

Name Instrument(s) Associated 

Instrument 
Division

Aaron Finke NMX Large-scale 

structures

Celine Durniak DREAM, BEER Diffraction & 

Imaging

Gregory 

Tucker

BIFROST Spectroscopy

Christian Beck MIRACLES, 

CSPEC

Spectroscopy

Bing Li TREX Spectroscopy

Iurii Kibalin MAGIC Diffraction & 

Imaging

Nicolo Paracini ESTIA, FREIA Large-scale 

structures

Oliver 

Hammond

LOKI, SKADI Large-scale 

structures

Søren Schmidt ODIN Diffraction & 

Imaging

??? HEIMDAL Diffraction & 

Imaging

??? VESPA Spectroscopy

Instrument McStas - TRL CIS/IDS

TBL No CIS/IDS

BIFROST GT

LOKI OH

ODIN SS

DREAM CD

NMX AF

ESTIA new CIS Ref. ?

SKADI OH

BEER CD

FREIA new CIS Ref. ?

MAGIC IK – just started

MIRACLES CB – just started

HEIMDAL new CIS Diff. ?

CSPEC CB – just started

T-REX BL – just started

VESPA

https://confluence.ess.eu/display/~aaronfinke
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/display/~celinedurniak
https://confluence.ess.eu/spaces/IDS/pages/527699605/Diffraction+Imaging
https://confluence.ess.eu/spaces/IDS/pages/527699605/Diffraction+Imaging
https://confluence.ess.eu/display/~gregorytucker
https://confluence.ess.eu/display/~gregorytucker
https://confluence.ess.eu/spaces/IDS/pages/527699630/Spectroscopy
https://confluence.ess.eu/display/~christianbeck
https://confluence.ess.eu/spaces/IDS/pages/527699630/Spectroscopy
https://confluence.ess.eu/display/~bingli
https://confluence.ess.eu/spaces/IDS/pages/527699630/Spectroscopy
https://confluence.ess.eu/display/~iuriikibalin
https://confluence.ess.eu/spaces/IDS/pages/527699605/Diffraction+Imaging
https://confluence.ess.eu/spaces/IDS/pages/527699605/Diffraction+Imaging
https://confluence.ess.eu/display/~nicoparacini
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/display/~oliverhammond
https://confluence.ess.eu/display/~oliverhammond
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/spaces/IDS/pages/527699608/Large-scale+structures
https://confluence.ess.eu/display/~sorenschmidt
https://confluence.ess.eu/spaces/IDS/pages/527699605/Diffraction+Imaging
https://confluence.ess.eu/spaces/IDS/pages/527699605/Diffraction+Imaging
https://confluence.ess.eu/spaces/IDS/pages/527699605/Diffraction+Imaging
https://confluence.ess.eu/spaces/IDS/pages/527699605/Diffraction+Imaging
https://confluence.ess.eu/spaces/IDS/pages/527699630/Spectroscopy


ESS instrument models - Migration
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❑ Old

❑ One mono repo

❑ All in on one

❑ New organizaion

❑ One repo pr instrument 

❑ All old design parameters stripped away



Data Analysis /

General updates
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EasyScience: Scope and Overview
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• The EasyScience framework is the common 

base used by all Easy* projects.

• It provides technique-agnostic reusable 

components, and it also defines a set of 

Architecture Decision Records (ADRs) and 

shared organizational patterns.

• The main goal is to reduce repeated work 

and make projects easier to start and maintain.

• In the last 12 months, the focus was to turn 

existing practice into clear standards and 

shared tools.



EasyScience: Completed
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• A solid set of ADRs was proposed, approved, or is now under discussion.

• Approved ADRs now cover release flow, branching, environments, GitHub secrets, automation, PyPI 

publishing, Zenodo DOI archiving, labels, docstrings, license headers, and more.

• A shared template system was introduced for repository layout, CI/CD workflows, documentation, code 

quality checks, release setup, and more.

• Templates were already applied to EasyDiffraction, EasyDynamics, EasyShapes, EasyScience core, and 

EasyUtilities.

• Automatic HTML dashboards were created to compare code quality and CI status across 

repositories.

• EasyUtilities was created as a shared place for helper code used in more than one project.



Zenodo & Code quality

38

Docs --> Citation

See GitHub - dynamics-lib

https://easyscience.github.io/dashboard/dynamics-lib/detailed-balance-settings/
https://easyscience.github.io/dashboard/dynamics-lib/detailed-balance-settings/
https://easyscience.github.io/dashboard/dynamics-lib/detailed-balance-settings/
https://easyscience.github.io/dashboard/dynamics-lib/detailed-balance-settings/
https://easyscience.github.io/dashboard/dynamics-lib/detailed-balance-settings/


EasyDiffraction: Scope and Overview
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• EasyDiffraction is the diffraction-specific layer.

• It provides both a GUI and a Python library 

for the structural refinement of diffraction data.

• The current scope includes powder and 

single-crystal diffraction; total 

scattering/PDF.

• It relies on external calculation engines such as 

CrysPy, CrysFML, and PdfFit2.

• It uses common EasyScience infrastructure 

for testing, packaging, documentation, and 

releases.
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EasyDiffraction: Completed (list of some)
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• There was a steady release flow over the last 12 

months for EasyDiffraction Library, reaching version 

0.11.1 on March 31, 2026.

• The user-facing API became more consistent and 

more stable.

• Fitting workflows improved, including excluded 

regions, constraints, joint fitting, multi-dataset 

fitting, and clearer handling of results.

• The scope was extended beyond standard 

powder diffraction, with initial PDF support and 

single-crystal support.



EasyDiffraction: Ongoing
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• Support for anisotropic atomic displacement parameters.

• Better support for joint fitting with different experiment types and different calculators.

• Improving sequential fitting of multiple datasets.

• Continuous improvement of documentation and tutorials.

• Continued collaboration with ILL on PyCrysFML / CrysFML for features needed by EasyDiffraction.

• Better packaging and CI for PyCrysFML across platforms and Python versions.

• A clearer written roadmap and clearer diffraction-related design decisions.

• Steps toward better preparation for DREAM hot commissioning.



EasyDiffraction: To-Do (improvements)
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• Some important cases are still missing, especially magnetic structures and polarised diffraction.

• Support is not yet balanced between CrysPy and CrysFML.

• Development is also not balanced between the library and the GUI: the library has more functionality, 

while the GUI has received less attention for some time.

• Packaging of external engines, especially CrysFML, is still a work in progress.

• End-to-end readiness also depends on other teams and systems, not only on EasyDiffraction.



Modelling Group / “McCode++”

EasyReflectometry Library & Application

43

- Used successfully during the 2026 HERCULES School at ESS

- New releases made

- 1.2.0 (App. - Mar 2026) 

- 1.4.1 (Lib.  -  Oct 2025)

- 1.5.0 (Lib.  -  Mar 2026)



Spectroscopy: single crystal and powder
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❑ Spectroscopy analysis can be divided into 

two categories:

❑ Single crystal: 4-dimensional data sets: 

I(Qx, Qy, Qz, E), mainly from BIFROST 

and CSPEC. Data will be analysed using 

pace_neutrons

❑ Powder and amorphous materials: 2-

dimensional data sets: I(|Q|, E), mainly 

from CSPEC and MIRACLES. Data will be 

analysed using EasyDynamics



pace-neutrons on VISA
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Figure: Spin waves in Cr-doped Mn3Sn

Visualise, manipulate and analyse single crystal spectroscopy data

▪ pace-neutrons is a Python wrapper of Horace with 

almost all of the functionality



pace-neutrons
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Visualise, manipulate and analyse single crystal spectroscopy data

▪ Completed: make pace-neutrons available 

on VISA, make tutorials for users. Can fit 

data, e.g. using SpinW

▪ Ongoing: Test with simulated BIFROST 

and CSPEC single crystal data

▪ Still needs to be done: Develop roadmap 

for Python library and/or PACE/Horace

▪ Where are the weak points: Including 

resolution functions in models. pace-

neutrons is a Python wrapper of the 

underlying Matlab library; a pure Python 

library would be better



EasyDynamics
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For QENS and powder INS data e.g. from CSPEC and MIRACLES

▪ Python library that supports 

▪ Fit of arbitrarily complex functions

▪ Fit multiple Q simultaneously

▪ Easy handling of resolution functions

▪ Completed: First release with core 

functionality and extensive documentation. 

Easy to install on all platforms. Interest in 

collaboration/use from ILL, HZB, MLZ,…

▪ Ongoing: Improve data loader, extend to 

larger data sets, more tutorials, …

▪ Still needs to be done: Graphical 

interface

▪ Where are the weak points: Lack of 

graphical interface

https://easyscience.github.io/dynamics-lib/



MuhRec
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▪ Yearly progress: Maintenance

▪ Completed: App and Python library 

available and on VISA. Tomography 

user-notebook on code shelf.

▪ Ongoing: Release library on PyPi

▪ To-do: Improve performance 

with/without GPUs. Split up codebase 

into clear responsibilities for easier 

maintenance.

▪ Concerns: Primarily developed by 

Anders Kaestner at PSI – Slow 

improvements and potentially a single-

point-of-failure.

Tomography software



Dragonfly

49

▪ Yearly progress: Bought Licenses. Tested 

on local infrastructure.

▪ Completed: Acquired licenses.

▪ Ongoing: Being added to VISA.

▪ To-do: Test on VISA. Test on neutron data 

created with MuhRec. Set-up user-

script(s) on code-shelf.

▪ Concerns: Is our it-infrastructure able to 

handle the software? Is VISA?

Image segmentation software



EasyImaging Library

50

▪ Yearly progress: Can load data from 

tiff/scitiffs, visualize the data in various 

ways, re-normalize the image and create 

regions of interest by code or drawing

▪ Completed: Released v.0.0.1 on PyPi. 

Notebook including Bragg-edge fitting 

on code-shelf

▪ Ongoing: Creating the documentation.

▪ To-do: Add the physical model with 

Ncrystal, add instrument parameters, 

add fitting for ROI and pixel-by-pixel.

In-house Python library for fitting Bragg-edges



EasyImaging Application

51

▪ Yearly progress: Can load in scitiffs, 

visualize the image-stack, define regions 

of interest and plot their spectrums.

▪ Completed: First alpha version was  

showcased at Neuwave-13.

▪ Ongoing: Update application to use the 

released version the easyimaging library

▪ To-do: The physical model page, The 

instrument page, The analysis page. 

Save and load project. Export python 

script/Jupyter notebook.

In-house graphical application for fitting Bragg-edges



Plans for the rest of 2026

52

Major activities

❑ Scipp

❑ Workflows for (new) CIS’s

❑ LiveData

❑ Fine tune VISA UX 

❑ Data Analysis

❑ Continue to develop EasyScience projects

❑ McStas

❑ Instrument models for (new) CIS’s

❑ ESS source description 

❑ Instrument models TRL / Digital Twins



Risks and weak points

53

What keeps us awake at night 

❑ Commissioning of software – not always a turnkey solution

❑ Handover of software 

❑ Lack of “acceptance criteria” and “definition of done”

❑ Orphan scope



Advise to the DRAM group

54

Are  we on the right track?

• Advise in relation to new positions in materials modelling / ab-initio 

• Permanent vs Fixed?

• University affiliated ?

• Fast – Job out soon

• AI & ML?

• Any other advice? 



Finish presentation
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