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Fig.6 TCP client model of CA client with dual network interface cards.
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caservertask.c

req_server()
socket(IOC_sock)
socket(IOC_sock2)

bind(IOC_sock)
bind(I0C_sock2)

- 1 SOCKET sock; !
listen(IOC_sock) ISOCKET sock2;,
listen(IOC_sock?2) L '
3 client; '

accept(I0C_sock)
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Fig.7 TCP concurrent server model of CA server with dual network interface cards.
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iF EPICS fin 21T L H(caget. caput. camonitor %)
WA CA client fER% 0, SHFE R S (a)H
Soft IOC ] PV f&. I0C Hds = HIFR 7101 a0 F -

record(calc, "$(user):calcExample")

{

field(DESC, "Counter")

field(SCAN,"1 second")

field(FLNK, "$(user):aiExample")

field(CALC, "(A<B)?(A+C):D")

field(INPA,"$(user):calcExample. VAL
NMS")

field(INPB, "9")

field(INPC, "1")

field(INPD, "0")

field(EGU, "Counts")

field(HOPR, "10")

field(HIHI, "8")

field(HIGH, "6")

field(LOW, "4")

field(LOLO, "2")

NPP

field(HHSV, "MAJOR")
field(HSV, "MINOR")
field(LSV, "MINOR")
field(LLSV, "MAJOR")

}

() LJEsh 10C f5, 727 A(b) L
camonitor WEMIiIFEAF & shawn:calcExample. A
FT A B (S (B E) t AR 1] SCAN
SCAN= 500 ms F camonitor {Jiz4745 5 WK 8.
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node6@localhost base-3.14.12.4]5 camonitor shawn:calcExample
A.Client.Exception
Warning: "Identical process variable names on multiple servers"

Context: “Channel: “shawn:calcExample", Connecting to: 192.168.1.211:
5064, Ignored: 192.168.0.211:5064"
Source File: ../ /cac.cpp line 1298
Current Time: Wed Jan 14 2015 19:10:13.711289845
--pthread a handle recv():up_a=l,seq_a=1
--pthread b handle recv():up_b=0,seq_b=1
--pthread a handle recv():up_a=1l,seq_a=2
--pthread b handle recv():up_b=0,seq_b=2
shawn:calcExample 2015-81-13 19:14:16.8208509 6 HIGH MINOR
--pthread a handle recv():up_a=1l,seq_a=3
--pthread b handle recv():up_b=0,seq_b=3
shawn:calcExample 2015-01-13 19:14:17.320508 7 HIGH MINOR
--pthread a handle recv():up_a=1,seq_a=4
shawn:calcExample 2015-01-13 19:14:17.820509 8 HIHI MAJOR
--pthread b handle recv():up_b=0,seq_b=4
--pthread a handle recv():up_a=1l,seq_a=5
shawn:calcExample 2015-01-13 19:14:18.320508 9 HIHI MAJOR
--pthread b handle recv():up_b=0,seq_b=5
--pthread a handle recv():up_a=1l,seq_a=6
shawn:calcExample 2015-01-13 19:14:18.820509 © LOLO MAJOR
--pthread b handle recv():up_b=0,seq_b=6
--pthread a handle recv():up_a=1l,seq_a=7
shawn:calcExample 2015-01-13 19:14:19.320509 1 LOLO MAJOR
--pthread b handle recv():up_b=0,seq_b=7
--pthread a handle recv():up_a=1l,seq_a=8
shawn:calcExample 2015-01-13 19:14:19.820509 2 LOLO MAJOR
--pthread b _handle recv():up b=0,seq b=8
—-pthread a handle recv():up_a-1,seq_a=g
--pthread b handle recv():up_b=8,seq_b=9 LAN B
shawn:calcExample 2815-81-13 19:14:20.320508 3 LOW MINOR Failure
--pthread a handle recv():up_a=1,seq_a=10
shawn:calcExample 2015-91-13 19:14:20.8208509 4 LOW MINOR
--pthread a handie recv():up_a=1,seq_a=11
shawn:calcExample 2015-81-13 19:14:21.320509 5
--pthread a handle recv():up_a=1l,seq_a=1l2
shawn:calcExample 2815-81-13 19:14:21.820509 6 HIGH MINOR
--pthread a handle recv():up_a=1l,seq_a=13
shawn:calcExample 2015-91-13 19:14:22.320508 7 HIGH MINOR
--pthread a handle recv():up_a=1l,seq_a=14
shawn:calcExample 2015-01-13 19:14:22.820509 8 HIHI MAJOR
--pthread a handle recv():up_a=1l,seq_a=15
shawn:calcExample 2615-81-13 19:14:23.320588 9 HIHI MAJOR
--pthread a handle recv():up_a=1l,seq_a=16
shawn:calcExample 2015-01-13 19:14:23.820509 © LOLO MAJOR

8 SCAN=500 ms I} camonitor 184745
Fig.8 Result of running camonitor by SCAN=500 ms.
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EPICS redundancy technology based on PRP

LIU Shaohai'? CHEN Yongzhong'? HAN Lifeng'?
1(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)

2(University of Chinese Academy of Sciences, Beijing 100049, China)
3(Key Laboratory of Nuclear Radiation and Nuclear Energy Technology, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract Background: Redundancy technology can be used as an effective solution to improve the reliability of
Experimental Physics and Industrial Control System (EPICS) applied to nuclear reactor, and the most popular
redundancy method is a standby mode with the switching time less than 1 s. Meanwhile, the Parallel Redundancy
Protocol (PRP) released in standard IEC62439-3 is proposed as a possible solution to provide zero switching time in
case of a single-point failure. Purpose: In order to further improve the reliability of EPICS to fulfill the
high-reliability requirements of the redundancy control network in nuclear reactor, the "parallel" redundancy mode
elaborated in PRP is applied to the nuclear reactor. Methods: The feasibility of EPICS achieving a high reliability
based on PRP technology is analyzed, and a software implementation example of Channel Access (CA) protocol of
EPICS has been developed over Linux based on PRP which implemented on the application layer. Results: Test
results show that the high-reliability requirements of completely seamless switchover can be realized when a
single-point failure occurs in the redundant network. Conclusion: With the proposed implementation plan, the
redundant EPICS can be employed to achieve a high-reliability network for nuclear reactor.

Key words
System (EPICS), Network redundancy, Reliability
CLC TL362".5

Parallel Redundancy Protocol (PRP), Nuclear reactor, Experimental Physics and Industrial Control
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