GANIL Facility

HOW GANIL PLAN TO

USE WEB TECHNOLOGIES

TO UPDATE THE

CONTROL SYSTEM USER INTERFACE

ay 16, 2022 C. Haquin CdG G2CA



GANIL Facility SAN=

SPIRAL2 with Original GANIL with
EPICS control system Home made control system in ADA

May 16, 2022 C. Haquin CdG G2CA 2



laboratoire commun C

GANIL Facility EANR=

Original GANIL with home made control system in ADA

May 16, 2022 C. Haquin CdG G2CA 3



| Quitter | | Sonde | ‘ Options ‘ ‘ Imprimer | ‘ Sortir sonde ‘ Purger
coz =10 |
Pos  SD1 650.0 mm B th -t ]
eam patn monitorin i
oot 1360 P g Beam position
.
inal | [649.9 In a C Clotron b
Rayon Final .t mm Tension actuelle 73310 v pro e
tension - #
omsoie 7
L ORI
1
1800,0 | | ‘ | |
. . .
~1 &|Beam Intensit Beam profiler monitorin
1400,0 eam n enS| y H - H.FILPR11
ST
1200.0 i B & GHC TE 2 o GRC GNC e & & Gue
1000,0
E— o] Pt i a0 R Y
o ) T 1000 ms . . s :
HT. 0.0 v H .
Radius of beam path oo [ v || oo
C gravite -1.5 mm 1 =
m—— oo e | ™ i
mihautd | [11.5 mm 1‘ X e
BT & L L U L mi haut G v mm - o T
o, ) Mo | 3 OEO b5 s
o 0 ann 500 arglpiedi mm ] 0 4118.0 fooi08 i er
larg pied G |} mm a202.0 ;
+ - = 5 i — 27460 2146.0
2s5D1 T=73310 15D1 T=73310 MEM. #3 Delta R ccart Moy. MBS — //\,\\ oo
sutace |[mootes ||| | i
20m ise a valeur du : I | H““ 0.0 Mo
eilstoen o leed a0 oo SO AN =5
50 H 1.FILPR35 Ho || H NFILPR41 | HO ||+ = HFILPR5 1o || H - .FILPR61 I
VE VE VE VE
oY Y IR Ho Y e
100 L L B8 Q) & ome L L B Bl gue Wl B8 B B e Ll B8 e
w00 Pt Gios OB o jmiod — T pios | mids
i ; T 1000 ms :
i 22020 : — 32020 :
| : H.T. 0.0 v q
00:00300  00:20500 00140200 <o : 1601.0- ”H“m C gravite sz fmm 16010 |||||||HHH
cLHe IE I 0.0l ~~~~'[| l'-‘- mihautp [7.3 mm [ — e
OFFET oFFET — oFrser
L mihaut G | [-6.7 mm | |-
BEOT g0 Gepiod R C) it 1 07 larg pied 0 | 103 {mm|| | #] pszos 0
I voulu 1800.00 A i i — H
\‘\ 2020 : 2202.0 | larg pied G [-6.7 mml| | 220 :
| actuel 179945 16010 | ”"ll 16010 | Hm Ecart Moy. | [8.6 mm | | o0 | H""m“
. A . A, surace 160000 el -
LIM ||
4 I
= ALIM

Beam profiler probe |

Cyclotron magnet cycling :

ARRETE

May 16, 2022 C. Haquin CdG G2CA 4



G3
SPEG

G22 |

Ge1 |

Beam path configuration

CIME

Parameters setting

LECTURE DES VALEURS THEORIQUES

01-AUG-1997 09:48:06.57

OBJET NOM ‘THEORIQUE DATE ‘ DEFAUT
L2_Q65 L2.G.Q65 25.482 20-jul-1997 14:58:49 ‘
L2_065_G -2.136
L2_TI64 L2_TI64 0.000
L2_Q66 L2.G.Q66 36.787 ul-1997 14:58:49
L2_066_G -1.991 [
L2_Q67 L2.G.Q67 31/
L2_Q67_G 1 .
L2_DC64_HO L2_DC64_HO [|
Beam tuning parameters
csSs2 mm‘
C2_FAIS_IN C2_BRO_IN 04 0
C2_W_IN 9.1
e 2 read from RDB and write
C2_TON_AM_IN
C2_ION_Q_IN .
to devices
C2_MI1_COU cz% 147
L2_DC65_VE L2_] —VE -
C2_MI2_COU C2_MI2_COU 2065.673 | 17-3ul-1997 07:18:15
C2_MI3_COU C2_MI3_COU -66.804 | 17-jul-1997 07:18:15
C2_MI4_COU C2_MI4_COU 283.248 |17-jul-1997 07:18:15
C2_INF_V C2_INF_V 57194.816 | 17-jul-1997 07:18:15
C2_INF_POS1 C2_INF_POS1 2.853 | 17-jul-1997 07:18:15
C2_INF_POS2 C2_INF_POS2 2.853 |17-jul-1997 07:18:15
C2_HF C2_HFS_V 125141.781
C2_HFS_PHASE 0.000
C2_HFN_V 125141.781
C2_HFN_PHASE 0.000
C2_HF_FREQ 0.000
2] C2_DBDI 7.529|17-jul-1997 07:18:15
C2_HARM 2.000 |

Farmar!
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45 HMI — ADA + MOTIF/XRT Agorithm & control: 500I

Graphical: 1e+6 lines of code
k lines of code

TCP/IP GANIL request |
300k lines of code 400k lines of code

10 ADA Servers:
31 VME - 10 ADA software PLCs Alarmes/Archiver
RDB INGRES
Wired /0O |Profibu3 FMSl Boot VME
VME connexion
GPIB IEEE Modbus TCP

Beam control and measurement : ~4500 Devices

=>» Total of 2.7e+6 lines of ADA code
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45 HMI — ADA + MOTIF/XRT

In 2023 we will celebrate the 40t anniversary of the first beam at GANIL

UPDATE motivations:

GANIL cyclotrons are expected to remain operational for at least the next 20 years
O => Suppress obsolescence risk with MOTIF & XRT technology

Limited human resources and lack of ADA Skilled people
O =>Ease outsourcing
O =>reduce ADA Code, keep only the most valuable not related graphical

=>» Use Web technology to replace MOTIF/XRT and graphical ADA code (- 1e+6 lines of code)

O =>Ease maintenance
=>» Dematerialize VME, use of TCP/IP protocols and connected I/O devices



45 HMI - ETz=poREL/eD Browser

Fepap cart/Ve Request

EQUipmepf.e Coammman
Algorithmic Commands?

31 VME - 10 ADA software PLCs

'»’ﬁUD,’ﬁuVXeP§99k?t & WebServices

Alarmes/Archiver

Wired 1/0

GPIB IEEE

RDB INGRES
|Profibus FMS| Boot VME

VME connexion
Modbus TCP

Beam control and measurement : ~4500 Devices




45 HMI - AD==meeE L eh Browser

EQUipmenf.q f‘.nmmnm,d
Algorithmic Commands

ADA W,
22 VME Crates dematerializedI TR EAlS *lebSenies

Software transferreq on Server Alarmes/Archiver

Wireg11Q P ElS| Modbys 745
N— — E cuninexion
GRIB4EEE———

— > Connected devices

Beam control and measurement : ~4500 Devices




45 HMI — Web Browser

Web request |

ADA WebSocket ADA WebSocket & WebService

PLCs -
9 VME — 3 ADA software Equipment Commands

Algorithmic Commands
22 VME software transferred

Wired 1/0 Alarmes/Archiver
RDB INGRES
VME connexion
Boot VME
Modbus/TCPl Ethernet
Connected devices
GPIB IEEE Wired 1/0

Beam control and measurement : ~4500 Devices
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RENOVATION GOALS:

MOTIF & XRT technology suppressed

easier outsourcing with Web technologies

reduce ADA Code at least => 1e+6 lines of code replaced
easier maintenance with 22/31 VME dematerialized

NNENER
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B Planning: 2023 preparatory phase, 2024-2027 development

B Human resources Estimation:
¢ 5 men.year for VME dematerialization
¢ 7 men.year for MOTIF/XRT replacement
B Strategy
¢ VME dematerialization will be done crate by crate by GANIL, the work load will be smoothed all along the project
¢ MOTIF/XRT replacement:
» Existing code architecture is blurry and not well known/understood by GANIL people
@ Avoid many simultaneous changes
@ Step 1 Reorganize the code in 2 separated view/control layers + validation tests
@ Step 2 Switch view layer to Web technology
» Code reorganization and view layer development with Web technology will be outsourced
» GANIL resources will focus on code review and delivery validation

> Anticipate a lot of Test & Validation slots with accelerator running
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