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Abstract: There are hundreds of electric power supplies and radio frequency equipment in the accelerator of
CSNS. Operations of these devices are executed through twenty-odd operator interfaces, which are time-consuming
and cumbersome. During these processes, breakdowns are easy to occur but difficult to debug. To simplify the
machine operation process, a one-key-on/off-operation program is developed. This program integrates the twenty-odd
operator interfaces into a single one. The switch on/off operation of every device is realized in a thread, and the
program completes the operation of all the devices concurrently. This program accomplishes the machine snapshot
save/restore and the switch on/off operation of all the electric power supplies and radio frequency equipment through a
one-button operation in the operator interface. With this program, the time needed to switch on/off all the devices in
the machine is reduced from forty minutes to about two minutes. This program could be applied to other facilities.

Key words:  Chinese Spallation Neutron Source (CSNS), control system, EPICS, one-key operation, snapshot

save and restore

[ 2 B TR (CSNIS) 2 — & FE A 0008 O 25 Hz 19 ik vh LB 28 b 1 0, I 2830 2> =8 h— 4 80 MeV Y &
RN . — A 1.6 GeV A PLAA IR R 25 il 4 (RCS) FIHG 45 AL i 4R A4 ™M, CSNS il sk 545 il 72 G 3 T 5L 50 W)
5 Tk # i & 48 (EPICS) &, b 245 4E 51 4% 1 B (OPD) 56 F 4 il 4 4F & (CSS) HF & 2,

P2 W8 CSNS dz 735, s 4 43 JA AT (5L — Wk, BEAT R PR P Ao i 83 . (SR ML, B 4% Rl B A5 i e (A &

* IgRS E#A:2023-01-19; 81T A#A:2023-02-23
E LW H: hERA R H QST E (Y9291420K2)
BRI, limt@ihep.ac.cn,

084001-1


http://dx.doi.org/10.11884/HPLPB202335.230014
mailto:limt@ihep.ac.cn

weOoW s 5 Ol TR

IR T8 B I 25 BT AL, R 0E N AR AR & M s TP LR R R AT, BRI IR 297 2
FE3IT 40 min B B[]

HHT N a5 _F 5 % S50k 2 T B £ A EPICS autosave f3t . XAL SCORE #i3k F1 Phoebus save-and-restore
R 551 . Autosave 1E N —ABEHLZ 1T 4E 10C , Al F Zh W48 % 1 2 B 48 2 PV A B0 28 £k I ORA7 B0 21 S v,
M4 10C Ja sh ik @ 3K PV Pk & & 10C S ML ET I (5, I SRR P IF & °F 5 XAL H i P B A5 B OR A7 5 ek 2
(SCORE) 2 7 Al X 43 41 #E A [A] 10C 1) 24~ PV I{EHEA T PR IR LR AE FIK &2, SCORE FR-AF 1 B4 A7 4 78 MySQL %k 4z
J%E HR 7, Phoebus 1 ) 14 77 5 1 & A5 B 3 T Spring Boot HE 42 1 4, % HAE N — AR 55 iz 4778 5 &, [A) iF 4R fit
RESTful 4% [ . #4514 H] RESTful $ 1 52 U A6 L 38 F 5 %0 LD BEYY. SCORE #i1 Phoebus 1 Y £ 7 5 ¥
SRR BE 58 BN 5 42 R 1 AT S 800 DR A RV B2 AT 55, (B TE Ik A 3l 58 O ILROCHL IR

AR SCHESE T H AT CSNS I3 28 IF SC WU S 500K 5 i BAFAE IR, TR & T — & — I CHLRE T, S0l T — 4
SE RN & b BT B A8 I8 4T S EUR B RIT AL RS o 8% — T SCHLRR 7, ik T JF CHURTIR &2 2 808 Ve i
TR, B0 T I AR A [ ShAR AR B, 46 TN 2 T LR A o IR, D8R T R B B4R A R, AR T R A B A B I e
J&, $ETH N #8217 i A

1 CSNS FXHIRIERIZE R 0] &

H Al CSNS i 5 - CHLEAE A2 W&l 1 r /s . CSNS
T g8 AL M B R s Fh 2 £, A 243 B H IR H

U, S8 EN g i i . 6 B IRAE . 335 11 Bk ob i U5

8 5 P4k 5 AU M 2 26 9 & RCS 4R i . JFHLI SCORE #4 css| [css s [ess] [cssress

J7 NI 22 5% 28 0y SO Hp R DR A B i B 2 R S S U OPL | | OPT | | OPT | | OPI | [ OPI J| OPI

BT & 2 4 4> EPICS #ir A /i th 5 il #% (10C) , #& J5 1E v ! v v v v

20 4 OPLHIIT 100 AR USRI, 52 MR 4 10 3 70 o || o P e | ng

FRE . ML B TE 20 24> OPI Holg & Rk 45 1 e (E A supply | | supply | | supply || supply

EIH XKML Fig. 1 Accelerator power on and off operation process
H F SCORE 2 J¥ JC ¥ 4b 3 i J& 25 AL () PV, 1fii CSNS FL 2 A e R

RCS A7 R e a1 B0 (ER IO JE LAY PV, Xt S BT K 2 B 2 80, 75 25 B 56 T XAL JT & i 24> ph sz
FBIE PV PR FE IR S8 N BT PV B 5 03 SCHF IR R B Y PV 28, X 86l s 9 00E PV IR E L7 TC
LR FK S BOE PV RBUR, 241845 5 7E OPL B ECIIE PV e, X0 B9 48 003 ST R KA AL, 3 B T HILUS K
EZH, WOV PV IR R 7 2484 0y SO b A B T 2 B0 a, AT JE VR I A2 R 28 22 G HLZ i o

25 BRI, AL CSNS Jn i 8 T AL RE #E I B AP (1) B AR s Rl 2R B2, T AR 2 OPI K 73
BeE By e %35 (2) SCORE WL AR IIE PV, #8A4E A 5155 ZER IS [A] A4 RE 56 mUBE AN TR SR HLER AR T e, X LLkE
iR A A, HofE LR B A RS

2 —REFRNERFIZIT

] AL TF AL T 235 B A B AR AR (1) TFALIN — 8 58 B TP AL EUR i s S B S B8 4IRS (2) 5%
B — 4 58 i 2 BE S RURFFCHL. i TR EXAS H B, & 2L LU AT (1) S8 — A AR BT A 1%
o BIBCE (L, B FAE PV RIE PV; (2) B8 7 BALSE — RARRE PR3 & 0F HUL e S50

—HETF AL, R AL S VR, 406 S T G ML IR (5], AT A B i RO N T4 AR DL 3 . AN TR Al 2 A B2 45
TF RIS AR e 75 s 18] 75 JLAD 2R 58000 b 2 ), DR e ts 0L ST T SC AL AR A I, [ B J8 A0 A B 11, £ 5
FEM fe i o TERRF BT L, B — DB BT S — A Sl R RN A B AR i v, ] 2 R AT A BT A
BRI O TT AR . 2T LI LA B, — BT LA e B i an ] 2 s o

—HETF LA Y 25 T XAL HEZRTT %, fiff 1] MySQL %041 i A7-filk B 0 i 45 5 BN #1247 S 8005 &, (1 Java
3 IE 7 R P (JCA) ¥ 2 PV 5235 B A 15 o 22 [B) A 3E 1
21 HiREERIEIT

P 2 g — i TT G LR 7 {1 B9 MySQL Kl 76 476 i o A L BT A 89 8 1 5 25 {5 8 RO B 19 12 8 0a 45 B ]S

084001-2



W55 CSNS I &% — 8 I SR HUAR Fp Bt A se 3

£, TF B M ECE R B S - A B 5 A e —
Vet 5 B R A HE T B RO B T 5B B IF L, oI
Tt AR LA R R % t

T HLIG 25 Bl 35 2 i 28 5 D A 1> ORI 7 22 57 30K,

|

MySQL ECRFEFE R TR, K, g (o] (2] [ireads ] [dvead\],
S 1% AT P45 R I IR PV 1 L, Tk A 158 45 i Yy vy v
KRR IR PV FUR(H PV 0BG R 55— 22 PV [1oc | [oe | [oe [ toc |
fE R 8, FHRTE TP ALA B R & 8 1R SR E 2 T HL A v y \ 4 Y
B AR GO B 15 4T B R AT e T 1 8 45 [device 1| [device2 | | deviees || device N]
= BB THER K PV, K5 E PV {EHARAE NP E & Fig. 2 Design of one-key on-off program for CSNS accelerator

MySQL %4 JE 32 (1 524k 56 Z i 18] 3 ik . 7F Device # [ 2 CSNS Jinid ¢ — 4k IF e HLFE 7 i it

T A R A I 2 PR 2 76 PV R AL PV 5 B DL T JE 45 . b T SCEUAR R B PV 1) 58— 176 AL
L, PV RPHE TRA PV KB, S PV KB 1, IE PV KA PV B K . Device & Al PV R A74f T Fr
AR} BB AS B 8 T R IR A58 47 IR A, PV save/readback property 26 L E PV E P& EE PV B H 5
Z X L (14 [ R PV; Snapshot info & /7 it $01 TPR BRI (14 B 4 N B3 /R B[R] AL 2842 1 RS A L5 PV value 3 P 776
PLEEI PV X P TA PV BBUASS B, fH PV L) double K ALF 6, IE PV #i IR [ K B J& 8 1 8192 137 431 LA
Blob i, MediumBlob 25 I £74i% . N [R] B4 25 =2 [] (19 4158 24 0 cascade 2570, H 19 & SE IR 115 4615 8. XF R PV,
P BE H X I PV EIC(EL A 2 B0 8 TR A e e s 5 PR RS B2 PV S0 1 S B 38 T 465 i

PV save/readback property

PK | PV save/readback type O- -

|
|
|
|
| PV
|
|
|

PK PV name

: FK1 | device name

| FK2 | PV save/readback type
| PV length
|

|

|

|

|

|

|

|

|

| PK | record ID

| eore
|

PK | snapshot ID

device PV value
PK | device name
- lH--
device type | O] FK1 | PV name
device group | FK2
| snapshot ID
snapshot info : PV value
|
|
|

snapshot time
operator
machine mode

Fig. 3 Diagram of database entity relationship
Bl 3 SR b RO P S AR S R 1]

P 3 Bl PR R BT I SL 1 RE AR BEAAR R S X R PV A B R ARSI S T ERLE PV AR
PV BUB MG —FE MG — A, i T —HEIT SCHLRR P B 20K . 3R A AT B SR IR R A, B 51
PR AE BRI — 28 A 3¢, HR N PV AR IO 1Y PV A5 2., HE UM S R 38 18 AR Y B PV 8, e & AR A7
TE PV BUEATRER AR RLALE o A RAT IR SCHLERAE I, I 5 R A0 PV SRR P P B 15 8L, AP IR Rt % 75 2]
KR s AT RS B P BR, DA PV BI(EL AT it 35 v 3R BCDR BEOGS E B) I A  E F E SRR R R R T R B
o
22 BERFZEORT

CSNS i i 25 Fft 87 1 15 98 ¥ SCHL P AR 0 55, TGk i B Ml %2 [ — PR AT o 5 I 0 4% b B 1 st 4 A7 O G L

084001-3



weOoW s 5 Ol TR

A, S ATEHURSESA T/ e O F R 48 ) 1803 T e F 20 238 O e M 38 28 ) B4R, B 48R i R A L k1
BAHG H, 1 Ry T R AR P T B O R A R A B RAE AR O B ) BRI . R BE S SR
T DX 3] 3t DA 22 2 Ay 358 J T A B P 15 4 A R AL AR, AR 2 R .

PP 4 DB an B 4 FroR o 45 18 LT R4 24 A5 25 B S 80R start( ). stop( ). rampUp( ). rampDown( ) I
status( ) 1X 5 N5 ¥k, 40 S8 BLBE A BT AIL . SEHL . T eRL /TR R T/ Th R AR R L/ 1 /R T R B RAR B 1
SRS ECHIWT R A S RHE A TIRAS . BRI U — A, 7 error, local, shutdown, running. ramping
zero 3X 6 AL iE, J3 B FROR A AL T RORE | A Hb kR ] OCHIL . IEE B AT . T IR /R e/ A T e i AR LR
T HL Ui /e /s A0 B 256 % i i/ /v AR ) R R 0 fHL R SE MR AS o B2 1 R status() J7 ¥R R MIE H B LA 1
6 AL B H R — A

DC power supply resonant power supply
+DCPS (name: string, type: string, — +re.sonantPS. (namc?: string, type:
lo cation: string) I/ string, location: string)
+start () L Pl
+stop () \ <<interface>> |

| .
+rampUp () | device : chopper pulse power supply
+rampDown () | - -
+string: di N -

+status (): enum \ S %ng . ev%ce ame /// —~ +Ch0pperP$ (name.: string, type:

\ +string: deviceType o string, location: string)

¢:__ .| string: deviceLocation <)</\ ......
programmable power supply , 4 Fstart () \\\\
/

: : / +st W\ . .
+ACPS (name: string, type: string, / / 790 W linac RF cavity
location: string) 1! +rampUp () W : :

= 'l +rampDown () Y +llpacRF (n-ame: st.rmg, type:
start () I’ +status (): enum \ string, location: string)
...... | feeees
+status (): enum |
|
I\ ring ferriteRF cavity
injection pulse power suppl I\ : -
/ P P PPy /II | ~ *ringRF (name: string, type:
Y A <<enum>> g . 5
+InjectionPS (name: string, type: | | . | string, location: string)
. S | device status
string, location: string) | [
""" | +error l\
’ +local \ ring alloy RF cavity

] | +shutdown \ - -

extraction pulse power supply | om0 | +ringAlloyRF (name: string, type:

- - / . string, location: string)
+extractionPS (name: string, type: L +running
string, location: string) tramping | LT

Fig. 4 Design of the program interface
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Fig. 5 Design of the device one-key on-off thread
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Fig. 6 UI of the one-key on-off operation program
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