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Introduction Architectural Changes

MedAustron is a synchrotron-based ion therapy and research facility Since the beginning of accelerator commissioning, the MedAustron
in Austria, that has been successfully treating cancer patients since Accelerator Control System (MACS)Z has been exposed to countless
2016. MedAustron acts as a manufacturer of its own accelerator. The feature requests, adaptations, extensions and environmental
presented project focuses on replacing the well-established WinCC OA changes. Although the control system covers all current use cases,
SCADA system, enforcing separation of concerns mainly using .NET new needs have emerged, requiring the redesign of upper-tier core
and web technologies, along with many upgrades of features and components.
concepts where stakeholders had identified opportunities for The architecture needed to be redesigned to
improvement during our years of experience with the former control « Support remote commissioning
system setup for commissioning, operation and maintenance. - Address cyber security concerns

y « Enable responsive design for PC as well as mobile device usage

QgD B - Enhance reliability and traceability with archiving
Y » Introduce a Python API for automated commissioning

Commissioning Worker (COW) = o !

The Commissioning Worker is an application that T | prm - aerTtertncs

interprets Python and is smoothly integrated . x e el ] ;
into the control system architecture and its user =t e £ e L Tier 2 <— A%‘;‘ii?::’“ i T
interface. COW provides the possibility to write | R s T '

Table 1: Definition of COW Terms ~ Procedures with the ... e Acspron

capability of directly BRRN | =

Framework A Framework is a version-controlled COntrOlllng and mOnltOrlng er | . Dl‘“alsel""il“ ““““ PR
collection of Python and support files. - \ RS A
the accelerator, in £ BE

An exam ple Of aM edAUSt el » -~ \ ' ! v y - : Measuremet Logging : Conﬁguratio?
Framework is PACMAN (Python CO m b I n a tl O n W I t h '\‘ jer - Ctrument im: OFEI - i ik | Server Server Accelerator Server Server

Allocator
Algorithms Coded for Measurement - - -
data ANalysis)t allowing the integration | _

Procedure A Procedure is a script that can be of additional Python s . Figure 3: The former and updated MACS architecture.
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Task ATask Execution isan instance ofa  provides the MedAustron accelerator. client is either accessible via a standard web browser, or an installed
Electron client.
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Result A Result is an artifact produced as an

output of a Task Execution. execute Procedures via the UI or
integrate existing Procedures and Frameworks from a Git repository.

User Interface Changes
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Figure 4: The former and updated MACS User Interface.

Table 2: A Summarized View of the Technological Changes
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Conclusion

The updated control system (including COW) is designated to be used at the facility in Austria and other future facilities.

The expectancy towards the changes are easier maintainability of the control system (by reducing complexity and upgrading to state-of-the-art
technology), increased usability (by incorporating user feedback throughout the project), better traceability (by directly integrating mechanisms
for archiving measurement and log data into the architecture), increased robustness regarding cyber security and a great reduction in machine
time required especially for commissioning but also for other maintenance and operations tasks. Additionally, these changes provide more
flexibility for advanced users who prefer scripting Procedures to a classical user interface.
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