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Docker	Container

Jupyter/Hub @ RadiaSoft

Simulation	
Codes

elegant
Warp
OPAL
SRW
Radia
FBPIC
Zgoubi
Shadow3
Synergia

Python	Packages

Numpy,	
Tensorflow,	Scikit-

learn,	Gpy,
Pydicom,	PyMesh,	
SciPy,	Seaborn,	TeX

Live,	YT	

Shared	Folders
MPI	Resources

Juypter Lab
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• 17 staff users and 60 public users (in last 4 weeks)
• 8TB used
• Pools:  3 public nodes, 5 internal nodes
• MPI: 12 nodes (pool nodes for workshops)
• Nginx proxy
• Dev, Alpha, Beta, Prod configurations

RadiaSoft Jupyter/Hub Enviornment
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• github.com/radiasoft/jupyter.radiasoft.org
– Executes radia-run.sh inside container before Jupyter starts
– Copies template notebooks and other files
– Used for patches in between releases 
– Runs git config user.name and credential.helper
– If user has jupyter.radiasoft.org repo, it runs after global repo

• ~/jupyter/bashrc runs after container’s bashrc
• ~/jupyter/bin in path lets users persist commands

User Customizations
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• Fermilab scientist learned Synergia via example 
notebooks running on jupyter.radiasoft.org

• UCLA undergrad learned FBPIC via example notebook 
in order to complete work study 

• Grad student at UCLA learned Warp through example 
RadiaSoft notebooks

• Jan 2018 session of US Particle Accelerator School used 
jupyter.radiasoft.org to teach Synergia to 20 students

• ICFA ML Workshop in CH used jupyter.radiasoft.org to 
teach ML for accelerator physics to 60 participants

Jupyter/Hub Use Case: 
Teaching and Workshop Tutorials
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Jupyter/Hub Use Case: 
Comparing Multiple Simulation Codes
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“This is my most common working arrangement, as I am consistently running 
simulations in one panel while running analysis in a notebook in another.”

Jupyter/Hub Use Case: 
In-situ Analysis
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Jupyter/Hub Use Case: 
Machine Learning for Accelerators
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Jupyter/Hub Use Case: 
Simulating Dielectric Wakefield Accelerators
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Takeaways

• Wish list
– Storage limits (quotas)
– User/group file sharing
– Real-time collaboration/debugging (like CoCalc)
– Better user notifications (server restarts, long operations, no more 

servers)
– Hub admin page spawner-specific output

• Highlights
– Users love Jupyter
– Users want all codes pre-installed
– Users will consume all available resources
– Jupyter/Hub is easily customizable


