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Abstract

The accelerator control system of the J-PARC MR started operation in 2008. Most of the components of the control computers,
such as servers, disks, operation terminals, front-end computers and software, which were introduced during the construction
phase, have went through one or two generational changes in the last 15 years. Alongside, the policies for the operation of
control computers has changed. This paper reviews the renewal of those components and discusses the philosophy behind the
configuration and operational policy. It is also discussed the approach to matters that did not exist at the beginning of the project,

such as virtualization or cyber security.
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Figure 1: Logical Topology of the J-PARC Accelerator Net-
work.
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Figure 2: Relationship between accelerator control network,
J-PARC office network, and the Internet.
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(b) A single blade server.
Figure 3: Appearance of blade server system.

Table 1: Typical Specifications of Servers

Model CPU disk space
HS23e  Xeon E5-2470 48 GB
SR530  Xeon Gols 5215 96 GB
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Figure 4: Intel NUC (left) and Thin-client (right).
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Table 2: Typical Specifications of Terminals

Model CPU memory  disk
HP t5720 Geode NX1500 512MB  none
Intel NUC8i5BEH  Corei5-8259U  32GB  SSD
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Table 3: Evolution of Types and Numbers of [OCs

2007 2008 2011
VME SBC ~80 ~80 ~90
microlOC 3 3 3 3
F3RP61 ~10  ~30
VIOC a few
Saba-taro

2013
~80

~40
~30

2014 2015 2016 2021 2023
~80 ~90 ~90 55 37
3 3 3 3 0
~45 ~45 ~A45 69 69
~30 ~30 ~30 39 44
a few 11 ~30 50 80

(a) VME SBCs

(b) Yokogawa F3RP61.

(c) PINON Saba-Taro Type-P.

Figure 5: Three form-factors of front-end computers.

Table 4: Typical Specifications of IOCs

Model CPU memory disk
Sanritz SVA041 (VME SBC)  Celeron-M 600 MHz 512 MB  diskless
Yokogawa F3RP61 ppc603e 600 MHz 128 MB  CF card
PiNON Saba-taro Type-P Celeron J1900 8 GB SSD

THb, LOF LWV OS IZBITT S7-D121% VME SBC
OHEFEEFRPBETH LD, VMENAIZT 7R AT S
72ODN=RI TR EDLBE=D, TNANLTARTAN
TNV —=vavERNBIIEEBMIDILEND S,
J-PARC IE/D R A I VTV AT LB RIEAKS ODAH
T ADIZES>TPLC BEY a— VEOZEMIIBITT
HZLEENLUZ[3,4], 25H5HB VMERD X1 IV
TZETI0C DS 5, 23 BIFPLC MIZBITT S FET
Hb, FHoo2EH5EEMNIZIE PLC BIADBIT % KET
LTW3,

MR DY —LABAEZXRIZHWS ADC H N D
VME R— RZ2FBELTWS, Hl#HHEDIOC i SL6 &
EPICS R3.14.12 Z#:/H L 7= VME SBC (GE #:3 v7865)
ThHb, EREEZY VIV —b ALY 3 v
D SVA061 (ZHEFEHEH L, YV 7 b7 7 H CentOS7 &
EPICSR3.158 12179 2 FETH 5.

F3RP61 13T E R4 PLC €Y 2 — LA D Linux
St CPU €Y 2 — )L, CPU IZ1X Power PC %5, OS
121X ELDK R— Z DM AAA Linux BEHI LTV
%, CPUEY2—)L% EPICSIOC & L CEfEE 2 Z
EMHEET, I0C 5Ny 7 T —izREI N
PLC €Y a— )V %25AHEZWRETH 5 [19], BMHERED

F3RP71 Tlx CPU » ARM IZ. OS %' Yocto R—AD %
DIZZEDL>TWVW5B, MR Ol 27 L TiEH 70 D
F3RP61 ZEA L TH O, 2022 £ 5 RERMIZ F3RPT1
~DBATEFIR L 72,

8. F&&b

ARG T, 2008 FEZE H % Bl U 72 J-PARC MR D
IS S AT L2 H U7z, G AT LD%K 3
VR=—2 Y MEZ D 15 EMT 12 BOHARRARERT
By, TOMIZB{LU-EAREL ZOEREMRU -,

FHETHL WY 7 bz 72— R o7 2R
U, EizH OB — NFHEBICEMRT 27 Tu—
FIELEDEZA3FLBELTWD, HIHYATLD
AVR—F Y FDHFEMIEVEDTE 104, HEbD
£ 2-3 £ T, AT BRBMHEAIZH B, FHS AT L
DY T Tz TOEMBL L TS5%E Linux & EPICS %
VI Z R TFREINED, VY7 bz T&N—
Fo 2 7I3MHBIZIREFELTE D, A% fH Az THEY
TAMBREND B, IS AT L2k UTHZBLT
WL Iz, bR 7 R&D R ERFARTH 5,

-176 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

ZE

[1] N. Kamikubota et al., “J-PARC Control toward Future Re-
liable Operation”, Proc. ICALEPCS 2011, pp. 378-381,
MOPMSO026.

[2] EPICS - Experimental Physics and Industrial Control Sys-
tem, https://epics-controls.org/

[3] N. Kamikubota et al., “Ten-year oeration and experianced
troubles of J-PARC MR timing”, Proc. PASJ2019, THOIO7.

[4] F. Tamura et al., “Next generation timing system for J-
PARC”, Proc. PASJ2019 pp. 149-152, THOIO8.

[5] N. Kikuzawa et al., “Present Status of Personnel Pro-
tection System at J-PARC”, Proc. PASJ2019pp. 877-880,
FRPHO06.

[6] T.Kimura et al., “Performance Evaluation of MR-MPS and
Development Plan of New MR-MPS for J-PARC”, Proc.
PASJ2017, pp. 1148-1150, WEP101.

[7] H. Takahashi et al, “Update of MPS Modules for J-
PARC LINAC and RCS (2)”, Proc. PASJ2021, pp. 914-917,
THPO3S8.

[8] N. Kamikubota et al., “Network System Operation for J-
PARC Accelarators”, Proc. ICALEPCS 2017, pp. 1470-
1473. doi:10.18429/JACoW-ICALEPCS2017-THPHAO047

[9] S. Yamada, “Real-time and Detailed Provision of J-PARC
Accelerator Operation Information from the Accelerator
Control LAN to the Office LAN”, Proc. PCaPAC 2018, pp.
167-169. doi:10.18429/JACoW-PCaPAC2018-THP04

[10] S. Yamada et al, “Deploynment of archiver appliance
at J-PARC main ring”, Proc. PASJ2017, pp. 1144-1147,

PASJ2023 THOA7

WEP100.

[11] N. Kamikubota et al., “Computer Environment for J-PARC
MR Operation”, Proc. 7th PASJ (2010), pp. 690-692,
WEPS116.

[12] S. Yamada, “Renovation of PC-based Console System for
J-PARC Main Ring”, Proc. PCaPAC 2014, pp. 81-83,
WPOO021.

[13] N. Kamikubota et al., “Experience of Virtual Machines in J-
PARC MR Control”, Proc. ICALEPCS 2013, pp. 417-419,
MOPPCI131.

[14] S. Yoshida et al., “Console System Using Thin Client for
the J-PARC Accelerators”, Proc. ICALEPCS 2007, pp. 383-
384, WPPA33.

[15] N. Kamikubota et al., “Operation Experience and Migration
of 1/0 Controllers for J-PARC Main Ring”, Proc. PCaPAC
2016, pp. 101-104, THPOPRPO09.

[16] S. Yamada, “Deployment of a Tiny Fan-Less Server as
10C in J-PARC Main Ring”, Proc. PASJ2016, pp. 634-636,
MOP092.

[17] S. Yamada, “Upgrade of software toolkits for EPICS Input
Output Controllers in J-PARC Main Ring”, Proc. 10th PASJ
(2013), pp. 1106-1108, SUP08O.

[18] S. Yamada et al., “Deploynment of Control System Stu-
dio at J-PARC Main Ring”, Proc. PASJ2015, pp. 767-769,
WEP103.

[19] J. Odagiri et al., “Development of Embedded EPICS on
F3RP61-2L7, Proc. 5th PASJ (2008), pp. 240-242, FOO05.

-177 -



