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React Automation Studio
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Progressive web application 
(PWA)  framework to create 

cross platform and cross 
device UIs for EPICS

Runs on your desktop

On your mobile

And in the web browser



Evolutionary leap in control system UI design
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We used all our experience and 
knowledge in creating unified 

EPICS-EtherCAT control systems 
with centralized and hierarchically 

structured CS-Studio UI’s

Built a system that is leveraged on 
top the R&D of the worlds biggest 

corporations and their open-
sourced software frameworks

Cross-platform and 
cross-device Themeable

Implements the best 
features of CS-studio, 

without its limitations. 

CS-Studio React Automation Studio
Context Menus Diagnostic ProbesMacro replacement

pva://$(macro1):test3
loc://$(macro1):test3
$(macro1)=testIOC



Software Stack
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Git Mono Repo

Boilerplate Repo

Submodule

iThemba LABS Repo

Submodule

Public
Customizable

Non-Public
Open Source

Public
Demos

Examples

Development and production versions have been 
containerized with Docker, deployed with one 
command as  micro-services

Code entry is in React JavaScript, don’t need 
knowledge of HTML or CSS

Wrappers on Material-UI components and React-
vis graphs

PyEpics based backend

Socket-IO communication between components 
and pvServer

Containerized Demo IOC

Utilities for user management and access rights 
administration

Fully interactive help and style guide



EPICS

Software Protocol
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Server Clients

HTTP/HTTPS

Login/Authentication 

Widgets

pva://ArrayPV1
pva://ArrayPV2

pva://PV1

Socket.IO
pva://PV1

PV is requested by client, if authorized, the PyEpics connection is established and placed 
in a list. PyEpics call-backs emit Socket.IO events to the listening widgets to update live 
data, connection status and the meta data.
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Responsive PWA Demo

Server running on 
Linux machine

Clients on Windows

Demonstrate PWA 
installation

Demonstrate real-
time responsiveness
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EPICS Demos






Desktop Beam Line Control Demo
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Diagnostic features
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3D Demo 

11






Development Mode
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Documentation and Style guide
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Current Implementation at iThemba LABS
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Currently we are using 
React Automation Studio 
for all the  beam 
diagnostics which control 
the harps and Faraday cups 
- 1683 PVs

Also used as the control 
system frontend Low 
Energy Radioactive Ion 
Beam demonstrator (LERIB) 
– 648 PVs

We will shortly role out the 
table based frontend to 
control the cyclotrons and 
beamlines per area



Future Work
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We will be upgrading all our current user interfaces to React 
Automation Studio

We also plan to add in some new features such as an archived 
data viewer, an area based alarm handler plus some new widgets

We will also be releasing the software to the community shortly



Conclusion

Successfully designed new PWA software platform to enable the control of large 
scientific equipment through EPICS

The system is cross device and cross platform compatible

Production ready

We are in the process of open sourcing the software

We encourage the community to test, evaluate and contribute to React Automation 
Studio
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Thank you
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