


REMOTE USER OPERATION OF ESRF 
EXPERIMENTS

Outline

• A Global view

• Remote Experiments Step by 

Step

• On-going work 

Page 2 EiroForum l 2.6.2022 l J.Meyer

Jens Meyer on behalf of the ESRF Software Group



A GLOBAL VIEW

ESRF Beamlines and Experiment Types
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A GLOBAL VIEW

Operation until 2018:

Users come to the ESRF and bring their samples

Users execute their experiments on-site and intervene in the hutches

Users transfer small amounts of data via the network or  bring their own disks for 

large data volumes

Only structural biology beamlines are automated for remote operation
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A GLOBAL VIEW

Operation since 2020

Commissioning of the new storage ring (EBS)

⚫ More photons -> faster experiments and more raw data

⚫ Data analysis needs more compute power 

⚫ Large raw data sets are more difficult to transfer (up to 100TB)

COVID restrictions -> No users on site

⚫ Remote operation of all beamlines to run the ESRF

⚫ Remote operation with different levels of automation

⚫ Operation with limited local staff

⚫ A fast solution for remote user operation was requested 
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A GLOBAL VIEW
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SAMPLE TRACKING

Known from Structural Biology beamlines

Sample tracking available for all beamlines
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DATA ACQUISITION

Automation

⚫ Sample changers (local staff cannot always be available to intervene in the hutch)

⚫ High level data acquisition sequences

⚫ Flexibility to allow users or local staff to adapt the data acquisition

⚫ Standardized data format and data organization

⚫ Experiment registration with meta data and electronic logbook (web applications)
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DATA ACQUISITION

Bliss architecture and data flow

Experiment sequences written in pure python

Unified scanning engine for step and continuous scans

Scan data and meta data saving in HDF5 file format following the NeXus definitions
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DATA ACQUISITION

Bliss architecture and data flow 

Live data display
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DATA ACQUISITION

Remote operation for all beamlines

Not all GUIs are web application

Heavy use of the command line interface

Remote desktop to the beamline control 

workstations

⚫ Guacamole for desktop sharing

> Multiple screens

> Multi connections

⚫ Zoom for direct communication
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DATA ACQUISITION

Remote operation for fully automated experiments

Web GUIs

⚫ Experiment control

⚫ On-line feedback

⚫ Pre-analysis for data validation

⚫ Data reduction

Page 12 EiroForum l 2.6.2022 l J.Meyer

Data processcing workflows



DATA REDUCTION AND ONLINE ANALYSIS

Data Processing Workflows
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DATA REDUCTION AND ONLINE ANALYSIS
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Data Processing Workflows

Ewoks

⚫ Common workflow definition

⚫ Common task definition

⚫ Distributed execution (Dask, Slurm)

⚫ Loops and conditions (pypushflow)

⚫ Web GUI (Ewoksweb)

⚫ Data persistence (HDF5, Redis)

⚫ Execution events for client feedback

Projects

⚫ Tomography (Tomwer)

⚫ Darkfield microscopy (Darfix)

⚫ MX (MASSIF-1)

⚫ Spectroscopy (Est)

⚫ EASI-STRESS (stress-strain analysis)

⚫ STREAMLINE High-Throughput XRPD



DATA REDUCTION AND ONLINE ANALYSIS
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DATA REDUCTION AND ONLINE ANALYSIS

Woks for Online Data Processing
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DATA ANALYSIS

Remote data analysis at the ESRF

⚫ Large data sets are difficult to transfer

⚫ Need of optimized analysis software

⚫ Need of  a powerfull computing infrastructure

⚫ Remote data analysis needs specific infrastructure to handle users and resources

> Jupiter notebooks on Slurm
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ON-GOING WORK

Higher degree of automation in data acquisition and analysis

⚫ Need more standardization of the different experiment types

> Definition of the experimental sequence, the options and the parameters

> Better standardization of the data structure produced

> Adapted data analysis software

> Agreement on data processing workflows

⚫ Efficient data reduction and pre-analysis

> Users should keep only the reduced data

> Be sure data contains useful information

⚫ HPC computing for analysis at ESRF

> Enlarge the infrastructure for remote access

> Make more data analysis software available

> Increase the computing resources 
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