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Abstract

Control systems of modern accelerators tend to adopt Programmable Logic Controllers (PLCs) as their front-end
controllers. This means that, as to control system based on Experimental Physics and Industrial Control System (EPICS),
yet another front-end controllers (PLCs) have been placed under the Input/output Controllers (IOCs), which are supposed
to function as front-end controllers. The doubled layers of front-end controllers, i.e. PLCs and IOCs makes the control
system pointlessly complex in many cases. It also increases the cost for implementation and maintenance of application
programs. Recently, PLC"s CPUs that can execute real-time OS have become available on the market. It opened a way to
consolidate a PLC and an IOC into a new type of front-end controller. In particular, F3RP61 CPU adopted Linux for its
OS to allow developers to reduce turnaround time for the implementation and debugging of the application programs.
The PLC-based I0C, EPICS on F3RP61, have been adopted to control many subsystems of SuperKEKB accelerator. This
paper describes several applications as well as basic performance of EPICS on F3RP61.
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Figure 1: Consolidation of front-end computers.
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Figure 2: F3RP61 (e-RT3 running Linux as its OS).
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Table 1: Access Time Required

Access type Record Level Driver Level

Analogue read 26.46 micro sec. 15.73 micro-sec

Analogue write  24.32 micro-sec 12.34 micro-sec

Binary write 23.13 micro-sec 13.02 micro-sec
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Figure 3: Real-time performance of a normal kernel and
the kernel with CONFIG_PREEMPT RT patch applied.
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Figure 4: Consolidation of front-end computers. Left
most is a power supply module (double width). Next to
its right is an ordinary CPU module which runs ladder
programs. Next to its right is the F3RP61 CPU module
which functions as an I0C.
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Figure 5: CompactRIO under installation. The light blue
cable is used in order to interconnect the EtherCAT slave
chassis (down) to the EtherCAT master controller (up).
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Figure 6: The state sets of starting up LLRF system.
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Figure 7: The first version of LLRF system.
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Figure 8: An example of ladder program.
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