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Cyclotron magnet cycling

Beam path monitoring 
in a Cyclotron

Radius of beam path
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Beam position 
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Parameters setting

Beam tuning parameters
read from RDB and write

to devices

Beam path configuration 
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45 HMI – ADA + MOTIF/XRT

10 ADA Servers:
Alarmes/Archiver
RDB INGRES
Boot VME
VME connexion  

31 VME – 10 ADA software PLCs

Beam control and measurement : ~4500 Devices

Wired I/O

GPIB IEEE

Profibus FMS

Modbus TCP

Graphical: 1e+6 lines of code
Algorithm & control: 500k lines of code

400k lines of code300k lines of code

 Total of 2.7e+6 lines of ADA code

TCP/IP GANIL request
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GANIL request

45 HMI – ADA + MOTIF/XRT

10 ADA Servers:
Alarmes/Archiver
RDB INGRES
Boot VME
VME connexion  

31 VME – 10 ADA software PLCs

Beam control and measurement : ~4500 Devices

Wired I/O

GPIB IEEE

Profibus FMS

Modbus TCP

In 2023 we will celebrate the 40th anniversary of the first beam at GANIL 

UPDATE motivations:

GANIL cyclotrons are expected to remain operational for at least the next 2O years
 => Suppress obsolescence risk with MOTIF & XRT technology

Limited human resources and lack of ADA Skilled people
 => Ease outsourcing
 => reduce ADA Code, keep only the most valuable not related graphical

 Use Web technology to replace MOTIF/XRT and graphical ADA code (- 1e+6 lines of code)

 => Ease maintenance 
 Dematerialize VME, use of TCP/IP protocols and connected I/O devices



TCP/IP GANIL request
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45 HMI – ADA + MOTIF/XRT

10 ADA Servers:
Alarmes/Archiver
RDB INGRES
Boot VME
VME connexion  

31 VME – 10 ADA software PLCs

Beam control and measurement : ~4500 Devices

Wired I/O

GPIB IEEE

Profibus FMS

Modbus TCP

Web Browser



TCP/IP GANIL request

45 HMI – ADA + MOTIF/XRT

10 ADA Servers:
Alarmes/Archiver
RDB INGRES
Boot VME
VME connexion  

31 VME – 10 ADA software PLCs

Beam control and measurement : ~4500 Devices

Wired I/O

GPIB IEEE

Profibus FMS

9

Web Browser

Connected devices
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Web request

45 HMI – Web Browser

ADA WebSocket & WebService
Equipment Commands
Algorithmic Commands
22 VME software transferred
Alarmes/Archiver
RDB INGRES
VME connexion
Boot VME

ADA WebSocket
9 VME – 3 ADA software

PLCs

Beam control and measurement : ~4500 Devices

Wired I/O

GPIB IEEE

Modbus/TCP
Connected devices

Ethernet

Wired I/O
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RENOVATION GOALS:

 MOTIF & XRT technology suppressed
 easier outsourcing with Web technologies
 reduce ADA Code at least => 1e+6 lines of code replaced
 easier maintenance with 22/31 VME dematerialized



 Planning: 2023 preparatory phase, 2024-2027 development
 Human resources Estimation:

 5 men.year for VME dematerialization
 7 men.year for MOTIF/XRT replacement  

 Strategy
 VME dematerialization will be done crate by crate by GANIL, the work load will be smoothed all along the project
 MOTIF/XRT replacement: 

Existing code architecture is blurry and not well known/understood by GANIL people
Avoid many simultaneous changes
Step 1 Reorganize the code in 2 separated view/control layers + validation tests
Step 2 Switch view layer to Web technology

Code reorganization and view layer development with Web technology will be outsourced 
GANIL resources will focus on code review and delivery validation
Anticipate a lot of Test & Validation slots with accelerator running
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Thank you !
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