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Introduction

Currently the pulsed magnet control system (PMCS) at KEK electron  eve pata burfer [
positron injector LINAC consists of a control server that operates on skt
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To local SSD
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the Windows 8.1 platform, in conjunction with a PXle chassis — /
equipped with a DAC, an ADC, and an event timing module. The PXle Start

DAC module responds to the trigger signal which is generated from Processng |

the event receiver (EVR) and sets the current of the pulsed magnet. ;

The readback value of the pulsed magnet is retrieved from the ADC - ooac] |

module. Despite its long success, there still exists several problems for
current PMCS. One is the discontinued support of Windows 8.1. m—
Another key concern is the unsatisfactory long-term stability. To solve H | EPICS Record process H
the problems, an upgraded system using real-time Linux to e Magnet trigger Beam trigger
communicate with PXle modules is adopted. The EPICS driver for
PXle devices is developed to integrate with the LINAC control system.
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ADC samples DAC samples ADC Rate DAC Rate WF IDX Macro ID . v
- - - - - 32000 16000 1000000 Hz 500000 Hz 0.0030 Sec 2183 Display X EVR Stats
e development of the new Linux-base IS introduced in this
Startup Time 07/10/2023 10:25:52 # CA Clients 41 Memory CPU Load 100 % b |5 | . 0 s
Current Time 07/12/2023 16:32:19 # CA PV Conns [12546 Free 14085 MByte | 10C (one CPU) 2.8 % _ F el EVR
W O r k Host Name ACC-PM-PC-20 Heartbeat 194788 Used 1426 MByte System (all CPUs) 3.0 % iocStats — ——bod | Puised Del 5000
R . F nable nale uise elay s Us
" Location Control | Room # Records 3885 Maximum 15685 MByte # System CPUs 8 Link Status OK Pulse0 Width 597 890 ne
Up Time 2 days, 06:06:28 # Susp Tasks O Usage 9 % Temperature 32C PLL Status oK Pulsel Delay 0.000 us
RF freq 114.240 MHz | Pulsel Width | 997.899 ns
CHO | CH1 |CH2 |CH3 |CH4 |CH5 | CH6 | CH7 — | Link Err Cnit 1 Pulse2 Delay 0.000 us
-l | HB TIMO Cnt 121985 Pulse2 Width | 997.899 ns
- | FIFO OFIw 0 Pulse3 Delay 0.000 us
. | sw OFiw 1 Pulse3 Width | 997.899 ns
I Min I Max | Slew rate 100 % -
0.0000 A 300.0000 A 4500.00 3.0000 A 0.5000 -
Beam Timing Flattop Timing  Offset Beam Timing B 2§|:;r3mn Linux 5.14.0-284.11.1.1t14.296.el9_2.x8 GTP Current
0.0030 s 0.0007 s 0.0001 s 0.0030 s R Sver BACSTRISSS GTP Event
Application Directory Highest Prio
— KBE — KBP — PFE — QFE —ARE — MM /home/acclepics/R3.15.9foc/pmiiccBoot/ioclinux S Esrors H
IWRITE 100.0000 A IWRITE 0.0000 A IWRITE 0.0000 A IWRITE 0.0000 A IWRITE 0.0000 A IWRITE 100.0000 A Startup Script )
BBBBBB 0.0000 T BWRITE 00000 T BWRITE 0.0000T BWRITE 0.0000T BWRITE 0.0000T BWRITE 00000 T Jst.emd # Secs since 1990 1057995139.899
BLWRIT [0.0000 T BLWRIT [0,0000 T BLWRIT [0.0000 T BLWRIT |0.0000T || BLWRIT 0.0000 T BLWRIT [0.0000 T EPICS CA_ SERVER PORT 5064
IREAD_R 100.0076 A | | IREAD_R 0.0000 A IREAD_R 0.0000 A IREAD_R 0.0000 A IREAD_R 0.0000 A IREAD_R 100.0076 A EPICS_CA_REPEATER_PORT 5065
— IREAD_W 100.0000 A | | IREAD_W 0.0000 A IREAD_W 0.0000 A IREAD_W 0.0000 A | | IREAD W 0.0000 A IREAD_W 100.0000 A EPICS_CA_ADDR_LIST
AD  1.0001T BREAD (0.0000 T BREAD 0.0000 T BREAD 0.0000 T BREAD 0.0000 T BREAD 1.0001T EPICS_CA_AUTO_ADDR_LIST YES
BBBBBB 0.0000T BLREAD 0.0000T BLREAD 0.0000 T BLREAD Q.0000 T BLREAD Q.0000T BLREAD 0.0000T EPICS CA MAX_ ARRAY BYTES 10000000
FB_W EB FB_W EB FB_W EB FB_W EB FB_W EB FE_W EB EPICS CA CONN_TMO (sec) 30.0
FB_R OEE FB_R OFF FB_R OFF FB R OFF kB R OFF FB R OFF EPICS_CA_MAX_SEARCH_PERIOD 300.0
EPICS CA_ BEACON_PERIOD (sec) 15.0
JBE JBP RFE — SFE ZRE NTG EPICS_TIMEZONE CST6CDT,M3.2.0/2,M11.1.0/2
IWRITE  [0,0000 A IWRITE  [0,0000 A IWRITE  [0.0000 A IWRITE  |0.0000 A IWRITE  |0.0000 A IWRITE  100.0000 A EPICS TS _NTP_INET
BBBBBB 0.0000 T BWRITE [0,0000 T BWRITE [0,0000 T BWRITE 0,0000 T BWRITE 0,0000 T BWRITE 0,0000 T EPICS_IOC_LOG_PORT 7004
BLWRIT 0.0000 T BLWRIT 0.0000 T BLWRIT 0.0000T BLWRIT poogcoT || BLwriT 0.0000 T BLWRIT 0.0000 T EPICS 10C LOG INET
IREAD_R 0.0000 A IREAD_R 0.0000 A IREAD_R 0.0000 A IREAD_R 0.0000 A IREAD_R 0.0000 A IREAD_R 99.9973 A
(:3 IREAD_W 0.0000 A IREAD_W 0.0000 A IREAD_W 0.0000 A IREAD_W 0.0000 A IREAD_W 0.0000 A IREAD_W 100.0000 A
BREAD 0.0000T BREAD 0.0000T BREAD 0.0000 T BREAD 0.0000 T BREAD 0.0000 T BREAD 1.0000T
BBBBBB 0.0000 T BLREAD 0.0000 T BLREAD 0.0000 T BLREAD 0.0000 T BLREAD 0.0000 T BLREAD 0.0000 T
FB_W FB FB_W FB FB_W FB FB_W FB FB_W FB FB_W FE
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* 16 control units
* Up to 8 PM per unit
* 12 beam modes per PM
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g === The measured magnet current result of a test magnet for 8 hours operation. The
EADC == DACE mean value and standard deviation of the current were 160 A and 0.0141 A,
PXle chassis and modules Windows 8.1 based Pulsed magnet control unit respectively. The relative stability is 88 ppm, corresponding to the level with the

Why upgradE? precedent measurement.

=

- Windows 8.1 is discontinued. EVR Timestamp Problem
* The trigger dropping rate Is high. - 1OC sometimes lost trigger during

; ; ] Latency of reading PXI EVR timestamp register
« System restart is required occasionally. | the test

 The compatibility and performance issue of NI network shared variable. 10 . Reading timestamp from EVR
| usually takes ~10 us

New System : » In worst case it takes 300 us
- Same hardware (PXle Chassis, NI modules, MRF EVR) e * ~300 PVs are process every 20 ms
» RT IOC (using MCoreUTtils) runs on Alma Linux with RT-kernel g * All those PVs read EVR to get
- EPICS driver of NI modules based on NIDAQmx : timestamp by default which cause
- mrfioc2 with modification as EVR driver (use data buffer) = 10C unstable

- jocStats with modification for monitoring | * Solution: disable EVR as 10C time

» ~4000 PVs per unit o | ] provider _
NAS EPICS Client pres mcoremrﬁéa DwnEPICS ID LWP ID OSIPRI OSSPRI STATE POLICY CPUSET 100'; ¢ For SpeCIaI PV WhICh needs EVR
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~— THE  Sohese omda s s o Hreid 0 50000 100000 150000 200000 250000 300000 ' ' '
SR ST e I T timestamp, set its TSE field
L pmLog 0x25733d0 107740 10 10 OK  FIFO 1-7 Latency (ns), average 9662 ns, max 331119 ns
_ taskwd 0x2ae9090 107741 10 10 0K FIFO 1-7
timerQueue 0x2b1d3a0 107742 70 69 0K FIFO 1-7
| Cbl__Dw Ox257T630 107743 59 58 0K FIFO 1-7
CbMEﬂ}um 0x2b24490 107744 64 63 0K FIFO 1-7 o tI k
C 1_.gh 0x2b247b0O 107745 71 70 0K FIFO 1-7
I B utioo
scanOnce 0x2e63270 107752 67 66 0K FIFO 1-7
scan-10 0x2eb65e10 107753 65 64 0K FIFO 1-7 . .
e om0 & o Oy The pulsed magnet control system is upgraded from a Windows 8.1 based
scan-1 0x2eb66500 107756 68 67 0K FIFO 1-7
S Ch 2 NI PXI -1082 2222:05 0:2:66720 107757 69 68 0K FIFO 1:7 _ * *
erver !gl MXI-Express cable assis NI PXle scan-0.2  0x2e669a0 107758 70 69 Ok FIFO 1.7 LabVIEW program to a non-proprietary operating system and software.VWe
CAS-TCP Ox2eb6T6bO 107760 16 16 0K FIFO 1-7
PCl Express Gen 2 x8 cashencnn ST TS L B x HR 17 implement, test, validate and modify the control software under the PXle platform
NI PCle-8381 M NI PXle-8381 ipToAsciiProxy 0x7fd40c018950 107765 10 10 0K FIFO 1-7
i i NI PXle-6356 ADC T ACUDP Ox7rdd0c0lods0 107767 54 53 oK  FIFO 1.7 : ‘ : - f
AlmalLinux 9 with R et S BB S 4 while keeping the available hardware.The experiment shows both the performance
RT kernel WG G7R B SR N N B B B T - . L .
MRF PXI-EVR 230 (CAs-event oxrtasbooniedy 109933 13 la ok mm o3 and stability are satisfactory. One control unit will be replaced during 2023 fall
CAS-even t Ox7fd3b0005780 112396 18 18 0K RR 1-3
CAS-client 0x7fd3b00059e0 112397 20 20 0K RR 0,2

operation.

Diagram of new PMCS Real time |OC




	Slide 1

