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Schedule

9:00 ï10:20: Bluesky overview and live demo (with epics-containers)

10:20 ï10:50: Break / Q&A

10:50 ï12:10: Bluesky-Queueserver overview and live demo

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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Bluesky Overview: Outline

Å About NSLS-II

Å Bluesky Data Acquisition & Experiment Orchestration Framework

Å Applications

Å Live Demo

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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2022
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National Synchrotron Light Source II

29 state-of-the-art beamlines and growing! Leveraging DS/ML to exploit world leading brightness

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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NSLS-II: ~350 employees

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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DSSI: ~65 employees

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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Bluesky Data Acquisition & 
Experiment Orchestration Framework

An open-source software project of individually useful components used in 

experimental orchestration

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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A bit of historyé

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024

https://www.bnl.gov/newsroom/news.php?a=212470

https://www.bnl.gov/newsroom/news.php?a=212470


10Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024

https://epics-controls.org

https://docs.epics-controls.org

https://areadetector.github.io

https://epics-controls.org/
https://docs.epics-controls.org/
https://areadetector.github.io/


11

Bluesky Collaboration and Community

ÅNSLS-II, APS, ALS, LCLS & SSRL (US)

ÅDiamond Light Source (UK)

ÅBESSY-II (Germany)

ÅCanadian Light Source

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024

ÅPSI (Switzerland)

ÅAustralian Synchrotron

ÅPohang Synchrotron (South Korea)

ÅUniversity of WisconsinïMadison

Åé
Join the community: https://blueskyproject.io/mattermost/

https://blueskyproject.io/mattermost/
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Collaborations: spans 5 continents

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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Bluesky is ñMad Libsò for science 
experiments. 

Scan the sample stage  in 

a  grid  pattern over  some 

range  with  some resolution  while taking 

measurements with  these sensors  at 

each position. 

Record that the sample under study 

was  Sample X and that the mood at the 

beamline that day was hopeful .

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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Bluesky Experiment Orchestration Framework
 https://blueskyproject.io | DOI: 10.1080/08940886.2019.1608121

ñDocumentsò

RE(bp.scan([det], stage.x, -10, 10, 5))

EPICS AreaDetector support

Non-EPICS hardware is supported. Example (laptop camera):
https://github.com/mrakitin/Berlin-2019-tutorials-workshop/blob/master/demo/LaptopCam.ipynb

https://blueskyproject.io/
https://doi.org/10.1080/08940886.2019.1608121
https://github.com/mrakitin/Berlin-2019-tutorials-workshop/blob/master/demo/LaptopCam.ipynb
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Document Model NSLS-II: documents are stored in 
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Built-in
plans

Python generators

Composable with ñyield from éò
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Documents stored in Tiled 

Tiled is a data access service for data-aware portals and data science tools.

Tiled puts an emphasis on structures rather than formats, including:
ÅN-dimensional strided arrays (i.e. numpy-like arrays)

ÅSparse arrays

ÅTabular data (e.g. pandas-like ñdataframesò)

ÅNested, variable-sized data (as implemented by AwkwardArray)

ÅHierarchical structures thereof (e.g. xarrays, HDF5-compatible structures like NeXus)

Tiled implements extensible access control enforcement based on web 
security standards.

https://blueskyproject.io/tiled/ https://tiled-demo.blueskyproject.io/

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024

https://awkward-array.org/
https://blueskyproject.io/tiled/
https://tiled-demo.blueskyproject.io/
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Ophyd-async

Ophyd-async is a Python library for asynchronously interfacing with hardware. Uses both CA and PVA 
EPICS protocols.

Both ophyd and ophyd-async are typically used with the Bluesky Run Engine for experiment orchestration 
and data acquisition.

While EPICS is the most common control system layer that ophyd-async can interface with, support for 
other control systems like Tango will be added in the future. The focus of ophyd-async is:

ÅAsynchronous signal access, opening the possibility for hardware-triggered scanning (also known as fly-
scanning)

ÅSimpler instantiation of devices (groupings of signals) with less reliance upon complex class hierarchies

Ophyd-async is still under active development, the release of v1.0.0 is planned later 
this year.

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024

https://blueskyproject.io/ophyd-async/

http://blueskyproject.io/bluesky
http://www.aps.anl.gov/epics/
https://www.tango-controls.org/
https://blueskyproject.io/ophyd-async/
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Ophyd-async
example:

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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Documentation & Tutorials

Åhttps://blueskyproject.io/ ï general Bluesky project overview.

Åhttps://github.com/bluesky/tutorials ï interactive tutorials using 

Jupyter (press the MyBinder link).

Åhttps://blueskyproject.io/bluesky/main/tutorial.html ï non-interactive 

tutorial on the bluesky library.

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024

https://urldefense.us/v2/url?u=https-3A__blueskyproject.io_&d=DwMF-g&c=v4IIwRuZAmwupIjowmMWUmLasxPEgYsgNI-O7C4ViYc&r=8RMagXS5oBauLyLs1HfVUTdnjjuRYthZ97c5pPc4pBQ&m=5O3UEhJHTSkMXM6rcTOF_n_QzANrtyVL8G17W5tYftfv1Yabtf4iRXxA8aq8jnEX&s=kOEVzPEUf-XoID7JpGcOUozmhPqchTv0aLrywsr9v3I&e=
https://urldefense.us/v2/url?u=https-3A__github.com_bluesky_tutorials&d=DwMF-g&c=v4IIwRuZAmwupIjowmMWUmLasxPEgYsgNI-O7C4ViYc&r=8RMagXS5oBauLyLs1HfVUTdnjjuRYthZ97c5pPc4pBQ&m=5O3UEhJHTSkMXM6rcTOF_n_QzANrtyVL8G17W5tYftfv1Yabtf4iRXxA8aq8jnEX&s=QFBVjrtx99_QnC0BcHUZMUZ-9QxuBErHmT2eG9tKGso&e=
https://urldefense.us/v2/url?u=https-3A__blueskyproject.io_bluesky_main_tutorial.html&d=DwMF-g&c=v4IIwRuZAmwupIjowmMWUmLasxPEgYsgNI-O7C4ViYc&r=8RMagXS5oBauLyLs1HfVUTdnjjuRYthZ97c5pPc4pBQ&m=5O3UEhJHTSkMXM6rcTOF_n_QzANrtyVL8G17W5tYftfv1Yabtf4iRXxA8aq8jnEX&s=k31_b-A5-FFSvZ1x7bDbYZDpGFw4T9H4en0ijnlH4eA&e=
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Deployment at NSLS-II

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024

conda-forge for packages (bluesky, ophyd, databroker, etc.)

conda-pack:

Å Build once, reuse multiple times!

Å Zenodo: zenodo.org ï up to 50 GBs per deposition (multiple files)

Å DOI ï good for citations
Å https://about.zenodo.org/policies/

Å Used for testing with IPython profiles with beamline startup scripts

Å Integrates with GitHub repos

Å New! Communities, e.g., https://zenodo.org/communities/pyastro

Deployment using Ansible Automation Platform (RedHat ecosystem)

Same environment for data collection and analysis (JupyterHub)

https://zenodo.org/
https://about.zenodo.org/policies/
https://zenodo.org/communities/pyastro
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Applications

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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EPICS and non-EPICS Ophyd Support

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024

ophyd / 

ophyd-async

ophyd-async
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Bluesky controls rotating of the image and streams slices tomographically 

reconstructed using tomopy via a callback on every ñeventò document
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RE-playing a series of images of bouncing Gaussian beam through Pylon API to Napari visualization callback

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024
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Beamline Simulations with Sirepo

https://www.sirepo.com

https://github.com/radiasoft/sirepo

https://doi.org/10.1107/S1600577518010986

Max Rakitin ï EPICS Meeting ï Bluesky Workshop ï ORNL, September 20, 2024


