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What is Blop?
An open-source Python 
library for optimization 
using Bluesky

• A bridge between optimization 

algorithms and Bluesky

• Simple, practical interface for 

data-driven optimization

• Tools for beamline 

optimization problems
https://github.com/NSLS-II/blop

https://nsls-ii.github.io/blop/
https://pypi.org/project/blop
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Some History...

o 2020: differential evolution for optimization at NSLS-II’s TES and in Sirepo

o 2021-24: Bayesian optimization and real beamline experiments

o 2025: package refactor and software development, XRT support
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Core Architecture (v0.8.0)

Blop uses https://ax.dev/ 
as the optimization and 
experiment tracking 
backend

No strict Ophyd dependency!
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https://ax.dev/


Project Goals

• Make beamline optimization practical

• Integrate with the full Bluesky ecosystem

• Enable flexible choice of optimization algorithms

• Solve real beamline optimization problems
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• Safety

• High performance

• Human-in-the-loop control

• Experiment tracking

Initial sample

Practical Beamline Optimization
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Random exploration

Bayesian optimization



• Optimization-focused plans, plan-stubs, callbacks, suspenders

• bluesky-adaptive support

• bluesky-queueserver support

• tiled/databroker support

Integrate with Bluesky
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Bluesky protocols 
(ophyd[-async] support)



Flexible Optimizer Choice

• Ax-backend custom “generation strategies”

• Protocols for optimization-focused Bluesky plans

• Standard generators support (adopted by Xopt, optimas, libEnsemble, 

and rsopt)
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Beamline Optimization Problems

• XRT simulations of varying complexity

• Benchmarking custom kernels, models, algorithms, etc.

• Deploy at NSLS-II beamlines
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