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PaNOSC 
Major Achievements

1. FAIR data policy and DMPs
2. Standardised metadata (Nexus/HDF5)
3. Federated search API for PaN data catalogues
4. Open Data portal for searching + downloading data
5. Community AAI UmbrellaId
6. JupyterLab notebooks and Nexus/HDF5 files visualisation
7. Remote data analysis with VISA + data analysis pipelines
8. Simulation software for simulating experimental data (ViNYL)
9. PaN-learning platform (pan-learning.org)
10.Project Communication + Management



PaNOSC News - https://www.panosc.eu/news/

https://www.panosc.eu/news/


Use Cases - https://www.panosc.eu/all-use-cases/ 

https://www.panosc.eu/news/


PaN Data Portal - https://data.panosc.eu

https://data.panosc.eu/


https://human-organ-atlas.esrf.eu/

https://human-organ-atlas.esrf.eu/


Active Data Management Plans 
1. ExPaNDS and PaNOSC have adopted active DMPs
2. Active DMPs are updated at different phases of the project
3. ESS and ESRF have chosen to use DS Wizard developed by Elixir
4. Example of implementation @ ESRF 

1. Automatically generates a DMP automatically for every proposal
2. 50 out of 82 questions are automatically filled in from DP/User/Data Portals
3. DMPs offer a structured way to communicate information
4. Users can use the DMP for satisfy funders requirements
5. Next step is to use the DMPs to ensure users can manage their data



ESRF 
DMP 
service

DMPs need to be more useful 

to convince users to use them



H5Web Visualization Ecosystem

Visualization componentsGeneric HDF5 file viewer

• Integrated into ESRF data portal, for viewing 
files generated during experiments

• Available as JupyterLab and VS Code 
extensions, and soon as part of stand-alone 
web service, myHDF5, for viewing local and 
hosted HDF5 files

Used in various web applications at ESRF including:
• Braggy, diffraction image viewer (screenshot 

above)
• Daiquiri, beamline control and data acquisition 

software
https://github.com/silx-kit/h5web

https://github.com/silx-kit/h5web


H5Web Visualization Ecosystem

• Visualisation in the web is a common 
requirement for many tools

• H5Web provides a modular solution for 
plotting in ReactJS applications 

• H5Web has been welcomed by many 
communities e.g. photon + neutron science, 
neuroscience, astronomy, space, microscopy, 
materials science, environment, commercial 
companies … GitHub STARGAZERS



Support for Jupyter notebooks

● Jupyter service now available at all PaNOSC 
and most ExPaNDS sites

● Jupyter on Slurm service developed: 
https://github.com/silx-kit/jupyterhub_moss/

● H5Web Jupyterlab plugin developed
● VISA provides Jupyter service
● PaN e-learning platform provides Jupyter as a 

service
● PaNOSC summer school trained participants  

to program in Python using Jupyter
● EGI provided Jupyter and Binder as a service

Ten computer codes that
transformed science
Nature 589, 344-348 (2021)
doi: https://doi.org/10.1038/d41586-
021-00075-2

Will E
OSC provide resources to mybinder.o

rg?

https://github.com/silx-kit/jupyterhub_moss/


• Enables users to run Jupyter Notebook on ESRF SLURM cluster

Example Jupyter service @ https://jupyter-slurm.esrf.fr

Unique users@ESRF: 156 (monthly average), 276 (total) over 4 months



Open Science with Jupyter notebooks

● Notebooks are a combination of code, output and annotation in one 
document

● If used appropriately, makes publications reproducible 
● For example: one notebook per figure in publication
● Notebooks from reproducible publications make the work re-usable 
● Currently, lots of time is used by researchers to repeat the work of others, 

before they can advance science.

EOSC could provide training on making reproducible publications for FAIR data
https://youtu.be/vStbMUDI_jU



VISA - Remote Data Processing/analyses platform

Infrastructure for remote data 
processing / analysis

Users dedicated VM
Access to data
Access to Provisioning of scientific 
SW using CVMFS and Containers
Access to the GPUs, HPC cluster
Infrastructure based on OpenStack

Development led by ILL in the 
scope of the PaNOSC project



Open Training - courses on Pan-learning.org 

https://e-learning.pan-training.eu/moodle/

Achieving100% Open Educational Resources: 

1. Publish training material on pan-training.org
2. Develop learning material on pan-learning.org 

https://e-learning.pan-training.eu/moodle/
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FACILITY
FAIR 
data 

policy
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HDF5
Search 
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McStas

Pan-
learning/ 
training

ALBA P P WIP WIP WIP WIP P Y WIP N U
DESY WIP WIP WIP Y WIP P WIP Y U Y WIP
CERIC-
ERIC Y WIP Y WIP Y Y Y Y Y Y Y

DIAMOND
ELETTRA Y WIP Y Y Y Y Y Y Y Y Y
ESRF Y Y Y Y Y Y Y Y Y Y Y
ELI-ERIC Y Y P Y Y Y WIP Y Y Y Y
ESS Y Y Y Y Y Y Y WIP WIP Y Y
EuXFEL Y WIP Y WIP Y Y WIP Y WIP Y Y
FELIX Y P WIP U U WIP U U N N U
HZB Y P WIP Y P Y P U U U U
HZDR Y WIP Y N U Y Y Y P WIP Y
ILL Y WIP Y Y WIP Y Y Y Y Y WIP
MAX-IV WIP U Y Y Y Y Y Y U U U
PSI Y WIP Y WIP Y Y WIP WIP N N N
PTB Y WIP Y WIP N Y N N N N N

SOLARIS
SOLEIL Y WIP WIP Y WIP WIP Y WIP WIP U Y
SESAME Y U P Y P WIP P P N Y N



PaNOSC + ExPaNDS made a major contribution to 
the latest LEAPS Data Strategy



PaNOSC Project conclusion

Four years of PaNOSC

• Team effort has been essential
• WP leaders have been the driving force
• WP members have been the working force
• Project has achieved all of its KPIs
• Description of Work for the project steered the project
• COVID-19 was a challenge but also an opportunity e.g. for VISA, remote 

experiments, data portal, remote collaboration etc.
• Collaboration with ExPaNDS was essential, without it the PaN

community would not be in a position to continue as a community



PaNOSC most important achievements

1. FAIR data is now a standard to aim for
2. Research Data Management is now 

considered a part of PaN facilities
3. PaNOSC+ExPaNDS will join forces as the 

PaNCluster in the EOSC in the future
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Thank you

andy.gotz@esrf.fr


