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About Cosylab

300+ people, 9 locations worldwide

• 200+ highly skilled developers
and engineers

• 25+ PhD holders from STEM fields

About us

• Luka Šepetavc, Senior Systems 
Engineer & Project Manager

• Kristijan Kuhar, Senior Architect 
& Senior Developer

Three areas of Cosylab

• Big Science

• Radiation Therapy

• Hadron Therapy Control 
Systems

• Medical Devices
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What is Hadron Therapy, What is a Control System?

• Hadron Therapy
• Particle therapy: proton, carbon ion

• Control System
• Software which controls devices in a desired way

• Provides user interface to the operator

• What is special about Hadron Therapy Control System?
• Software must control tens or hundreds of devices

• Real-time (ns, μs, ms) and non-real-time requirements

• Optimize on patient throughput

• Must be safe

• What about other radiation therapy systems?
• RT - electrons and photons

• BNCT (Boron Neutron Capture Therapy)
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Architecture of a Hadron Therapy Control System
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Breakdown of Hadron Therapy Control System
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Detailed Architecture 1/4

C-TCS Core
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Detailed Architecture 2/4

Imaging and registration Component Allocation Component
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Detailed Architecture 3/4

Clinical Component Delivery Component
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Detailed Architecture 4/4

Motion Component GUI Component
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Usage of Simulators

• Speed up development and testing

• Automated testing

• Test edge cases and issues that occur rarely

• Replace missing hardware with simulators

• Save time on the real system

• Types of simulators

• Programmatic

• With user interface

• Validation of simulators

• Formal testing of medical devices
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Clinical Workflow Demonstration

Presented by Kristijan Kuhar

Live demo of the Treatment Control System
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Technologies Used

• Good object-oriented design is crucial

• Readability, testability, scalability and maintainability.

• Higher level programming languages on higher tiers 
(C#, Java, Scala)

• High performance is not necessary

• Faster to develop and less bug prone development

• Lower lever programming languages on lower tiers (C, VHDL)

• Real-time control, quick response times

• Good logging system is very important

• Essential during testing

• Often it is not feasible to block the execution with a debugger

• Diagnostics when running in production

• Execution data collection for workflow optimization (future)
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Development Lifecycle

• Software for the most complex medical 
device in the world

• Carefully follow development processes

• Requirements

• Architecture & Design

• Implementation & Integration

• Verification & Validation

• Risk Management

• Usability

• Regulatory & standards

• EU, USA, China, Japan...
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Team & Time to Develop

• Big Teams
• Product development: 10-40 people

• Integration: 5-10 people

• Different Roles Involved
• Systems Engineer

• Architect

• Developer

• Tester

• Project Manager

• Multi-Year Projects
• Product development: ~4 years

• Integration: 1-2 years
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Thank you!
Q & A
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APPENDIX: Treatment Control System Demonstration

• Screenshots taken from Cosylab's TreatmentOne Treatment Control System, 
demonstrating clinical workflow of a proton therapy session.

17


















































