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Introduction

• Evan Carlin
• Software Group Leader at RadiaSoft

• RadiaSoft (https://www.radiasoft.net/)
• Software company in Boulder, CO that specializes in R&D and consulting 

for beamline physics

• Sirepo
• Browser based gateway that provides GUIs around legacy codes for 

particle physics simulations, 3D visualization, tool for designing ML models, 
a Jupyter server, and recently a way to connect to controls system  
(https://www.sirepo.com)

• It wears many hats => it is a framework 
• Open source https://github.com/radiasoft/sirepo
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Overarching GUI Themes

• Start with the browser
• People are familiar with using it
• They are fast enough for the tasks we encounter
• Familiar development technologies that integrate well with other systems 

(ex authentication)
• Applications are easy to update

• Allow users of different skill levels
• Power users need to be supported along with beginners
• Find your user and tailor the GUI to them. Expose “advanced settings” 

behind buttons
• Give the most advanced users the ability to download the underlying code, 

data, etc

• Make the deployments easy too
• GUIs that involve low code / no code generally need to be deployed in an 

easy manner as well
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Demo

• Start with a MAD-X input file
• MAD (Methodical Accelerator Design) is a popular tool for the modeling of 

particle accelerators
• Provides a DSL to specify a lattice, initial conditions, and run simulations

• Upload to sirepo.com/madx
• Lattice is imported and visualized
• You can edit it and run a simulation
• You can build a lattice without uploading a MAD-X input file 

• Import into sirepo.com/controls
• See process variables
• Run optimization 
• Connect to live-system to monitor
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Common data model

• To go from MAD-X input file, to MAD-X Sirepo app, to Controls app (and 
back) we have a common data model that underpins our system

MAD-X input file Sirepo data model for MAD-X Sirepo data model for Controls
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Schema to data model

MAD-X Schema

MAD-X data model
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Schema in detail

• Models
• Define a “type” which encapsulates some data

• Views
• Define a GUI layout
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GUI generation and app specific code

• Generalized components
•

• Mixing in app specific behavior

ICALEPCS 9



10

Deployment

• We work with many customers 
• We need to be able to deploy quickly/easily to systems we do not have 

much control over (no root access)
• Need to manage dependency chaos 

• Each deployment target (lab, beamline, individual) has their own unique 
dependencies

• Monolithic application bundled in Docker 
• Releases can be as simple as a `docker pull`
• We “control our world”. We need to make sure our code works inside of a 

docker container we control
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Thanks! Questions?
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Job system

• Manages processes using resources for users
• Initially this was designed for managing simulations (ex a user gets one agent 

with 4 cores and one agent with 1 core) 
• The system was extended so agents that previously ran simulations are now 

connected to controls systems


