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Abstract

In recent years, TCP/IP-based protocols such as SCPI have been convenient and widely used in device communication.
TCP/IP-based devices are frequently used in the RIBF control system constructed using EPICS, and communication
between them and the EPICS I0C is realized by asynchronous socket communication via AsynDriver, NetDev, and
Stream Device. On the other hand, there are often cases where the socket is not reconnected between the EPICS IOC and
the device after the socket communication is cut due to an unexpected power outage due to a power failure of the device
or network switch. In this case, the EPICS IOC may need to be restarted, hindering accelerator operation. In order to
improve the reliability of these communications, we examined the introduction of EtherCAT, a field network using
Ethernet in the physical layer. An EtherCAT-based system consists of a master and slaves. This prototype system
implements the EPICS I0C on the same CPU module as the EtherCAT master. The EtherCAT master communicates with
multiple EtherCAT slaves. The EPICS 10C has device support created using a Python-based API to interface to the

EtherCAT master.
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Figure 1: Screenshot of the web application with alive
monitoring for network-based devices by EPICS
management system.
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Figure 2: Photograph of the implementation test on the
prototype system with one EtherCAT master, two
EtherCAT slaves, which are Yokogawa F3LT02-ON, and
digital input/output modules provided by Interface
corporation.
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Table 1: SuperCD® Hardware Specifications

Processer Intel Atom E3845
1.91 GHz
CPU Number of cores 4
Number of threads | 4
Memory | 4 GB
Storage SSD 32 GB
LAN 2 ports (1000BASE-T)

EtherCAT Master SuperCD® mini

EPIcs PYthon EtherCAT
Master 0

Process

EtherCAT Slave Digital IOs

g A p Il

l

EtherCAT Slave FA-M3 PLC

Sequential F3
CPU I/Os N}
(F3SP71) 02

Figure 3: System chart of the prototype system using
EtherCAT and EPICS.
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Table 2: Python Sample Program to Retrieve Data from the
EtherCAT Slave using the Object Variable

#!/usr/bin/python3
import sys
sys.path.append("/usr/share/interface/CS/samples/python/lib/
")
import ifcsm
ObjectHandle= ifcsm.ifcsmGetObjectHandle("ID1002_Read-
4000™)
if ObjectHandle < 0:
print("ifcsm.GetObjectHandle() failed")
Ret, DI val = ifcsm.ifcsmRead(ObjectHandle, 0, 1)
if Ret <0:
print("ifcsmRead() failed")

print(DI_val)

44 EPICS 7 /A AYHR—h

EtherCAT M EPICS 7 /A AR — N PyDevice[15]
& ACBAZ &2 1T -7, PyDevice % Python A% 7 U4
H® EPICS 7 /\AAThHDH, C Fai~—AD Soft I0C
75 Python BAELAFFOMH L, EPICS 7 — &~ — AL 45 ¢
THIENTED, PyDevice &V HFH T, EtherCAT 7
ORI ATV AT LI EPICS 7 73 AR — R B FE OB
EERBEAICTIFA2ENTETNS, 43 TrRLE
EtherCAT AL —7 Téh5 F3LT02-O0N DY I AH
W0001 OfEAEFST% EPICS 7 /34 AP R — D il %
Table 3. EPICS 7 —#~_X—AMD 4% Table 4 |27~

Table 3: Example of Epics Device Support Written in
Python. It Saved Under the File Name pydevEtherCAT .py

import sys
sys.path.append("/usr/share/interface/CS/samples/python/lib/
l')

import ifcsm

def Read(ObjectName):
handle = EtherCATHandle(ObjectName)
val = EtherCATRead(handle)
return val

Table 4: Example of EPICS Record Calling the Device
Support Using PyDevice From the EPICS Database

record(longin,"PyDev:EtherCAT:ID1002_Read") {
field(SCAN,".1 second")
field( DTYP,"pydev")
field(INP,"@pydevEtherCAT.Read('ID1002_Read-
4020:0001")")

}
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Figure 4: Screenshot of the GUI, which is monitoring the
status of the EtherCAT master via EPICS IOC.
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