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Abstract [Background] Remote control and monitor system of the proton injector is a key component to guarantee
stable beam current output for proton therapy facility, hence building such a system is important to the remote control
and debug for Shanghai advanced proton therapy (SAPT) demonstrating facility. [Purpose] This study aims to realize
the remote control of proton injector and access the remote control system of the proton injector to the control system
of SAPT based on experimental physics and industrial control system (EPICS). [Methods] According to the network
communication protocol of the proton injector, Python programing language was applied to implement the remote
control system of the proton injector under the Linux system. Meanwhile, Python toolkit PCASpy was adopted to
access it to the control system of SAPT based on EPICS. [Results & Conclusion] Working parameters of proton
injector can be obtained and modified remotely by this remote control system of the proton injector, it provides a
fundamental framework for remote intelligent debugging of the SAPT and monitor the status of the proton injector.

Key words Proton injector, Python, Remote control system, EPICS

SBHEIR IR OB N SRS — RS EMRIRT B EARY . Rl iR R
R BT UME I Bragg WHEBMEA T  REERE N GEHOCH &, HEAUHEINMEE
i, MHAEG RS EGRTT, BRaT KR T RIS E . IZRE R EHR AL [P
TR AR O R A B R AL B, CRONtE nilds . Rts L. Ve Tk, o, BT

FEE: SRR, 55, 1992 aFEHAE, 2015 AR TR BT RHECRS:, BRI 74, B F0 4008 A 0 i 25 4 1)
JBEEEE: M, E-mail: jianggeyang@sinap.ac.cn
Wk H#A: 2017-09-21, #&[EIH#A: 2017-12-19

First author: ZHANG Gencan, male, born in 1992, graduated from Hangzhou Dianzi University in 2015, master student, focusing on accelerator control

Corresponding author: JIANG Geyang, E-mail: jianggeyang@sinap.ac.cn
Received date: 2017-09-21, revised date: 2017-12-19

030402-1



o R

2018, 41: 030402

VRN 7 AR AR SRR E R e it TR A 120 B AR T
VERIRT SR A6 Ao DRI B 56 35 Pl Sl R ST 22
RHH RGBT I SEREE .

FRFEA AR B S H R G2E T LabVIEW
FA S, TOVEEAT IR H . A T EA
A [ R4 ) 2 40 m] DA S JNT JF iz o Jge 2 s 00 A 4
i, SEEURTIRIT R E 2 RGECHNIE T B,
TERGE T BTN de Rz R i) At D 3R 4 4
THZ WA SE LS5 AL R A1) TAE R B2 —
Mo HHT, BUHEA G B ISR RGAH R AR
A CRHAERD) . MR T, HAEE R 1T
AN [ B2 ) 2 g0 50 B o NS AT 4
file FEICRRRET, MR T AL LUK A
H TCP/IP (Transmission Control Protocol/Internet
Protocol) P S5 i AR il v SEAL B S, b
SILAE 0 R 2 1) D05 N AR I AR RS 2
AT SEI SR KA. (HIZR AR RG H B HATIT
K XA E B R A

BT, ASCIR T EE TSR B b 7 )
% 4t (Experimental Physics and Industrial Control
System, EPICS) i 73 A\ 25 i AR 42 il S el R 4
BRI TCP/IP P SEHLAELL S AIEA
SR ATIRSEHAT IR LA BT, I T ot 1
FENBRIIBATIRGL, SCIURE A

1  EPICS /v

EPICS j&—/—RERIHEI AT H . FERIN
MR . BRI Z S i TR s ds . S
DL KR} B 1) oA 2 S i) R G R R B,

EPICS i) 7% Ft i 4] .2 EDM (Extensible
Display Manager). MEDM.DM2K EA &% EDD/DM,
AR 3 e R A ) AR G A I TSR ) B 4 D BN
EDM, ‘& 7& H 3% [H 5 # 1% 98 % % (Oak Ridge
National Laboratory, ORNL) %1 57/ A& [1) OPI ¥4 T
B, FISRSZEINT TOC S 4 P r (0 2o k47 42 ]
HIE ™,

2 Rk

NG EEHE U BAPY 237 (Radio
Frequency Quadrupole, RFQ). %% %& B 26 Nk 25
(Drift Tube Linac, DTL). R #(#%(Debuncher, DEB)
DLEHP I ET RA AHRGEHN. BT,
RFQ. DTL #! DEB Hiffisr s hiHLIEBEAT 4216 (5
AFEFIPURE & =/ Group3 #ZEHIFHEERL) . HUAE 71 57
RESHCRE, WAL 2 5T 1E NS A

FITFEAL, SEILEE A& AR SR B KA S5
R (|1 P

T

1 RFEANS SR 2

Fig.1 Schematic diagram for the structure of proton injector
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Fig.2 Communication process of the proton injector control
system

3 ARLgit

R R EIE B T IE R
T EPICS M#EH RS, Z ARG SLHUR RT3 E
BV R T AR E AR, R
TR FENZEE S RS, FRREHAZEANIA
B RS

A FEEE ] RGR A C/S (Client/Server) 2244,
SETR FE N s A ) T AL S AR T AL
() — X5, s IE FEE  EAL TE
N3 TARRES RIS T S 8 e .

AiEd R 5B RSN R A
Socket [N 1 (PERIODIC 1 EVENT i 1)
SEPUAN R R A B 0% . S BLE B R
BRSSPk, X KGR G, 7E Socket
HHR A Select B, AR R ik Hiodh 28 8 DA K R ik
Uity 1 L 1

030402-2



FRARALAE: BT EPICS fAB7E N SR e i A ) R G h 2

*1 TEREERRFBERIEXE

Table 1 Remote control system communication data type

Comm.Type Port Comm.Timing
Analog Data PERIODIC 250 ms
Digital Data PERIODIC 250 ms
Setting Parameters EVENT On Demand
Tube Condition Data EVENT On Demand
Tube Fault Data EVENT On Demand
Comm.Check Receiving EVENT 3s
Comm.Check Sending EVENT 3s

HH Analog Data Packet 1 Digital Data Packet
HI A P R Gt L PERIODIC i F14FKE 250 ms
KIRLE IR R 4E; Setting Parameters Packet HH
AR R G F H RS HUr I8 EVENT i 1
RIEL AR MM R St; Tube Condition Data Packet
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Table 2 Communication data packet format data type

Length 4 Byte Data type

1 Equipment ID (sender) Interger
2 Equipment ID (receiver) Interger
3 Packet ID Interger
4 Year on sending Interger
5 Month Interger
6 Date Interger
7 Hour Interger
8 Minute Interger
9 Second Interger
10 Message type ID Interger
11 Total number of blocks Interger
12 Block number of this packet Interger
13 Byte length of TRANSFER DATA Interger
14 Reserved Interger
15 Reserved Interger
16 Reserved Interger
17

TRANSFER DATA

M-1

M End of packet Interger
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Fig.3 Flow chart of data transmission via SOCKET
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Fig.4 Interaction code between control system and EPICS
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Fig.5 Interface of parameter setting for proton injector
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