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Abstract

The RIBF control system is mainly constructed with a distributed control system based on EPICS (Experimental
Physics and Industrial Control System). In 2008, a high-availability system utilizing open source software was
implemented to prevent stopping unexpectedly the important services such as NFS which is used for EPICS IOC (Input
/ Output Controller). Since 2013, to realize operational efficiency of server resources as well as the high availability, we
have provided virtualization environment that adopted NetApp FAS 2240 for shared storage and VMware vSphere 5.1
for server virtualization platform. On the other hand, system migration in the virtualization environment has been
processing since 2018, because the useful life of physical servers has passed. In the newly system, we constructed the
high-availability system by adopting NetApp FAS 2620-based shared disk and VMware vSphere 6.5 as virtualization
platform. For the early detection of system failure, a management tool, which is monitoring of network traffic at the

protocol level, and an alive-monitoring tools for EPICS-based system are also introduced.
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Figure 1: System diagram for newly virtualization environment. The network is constructed by redundancy method,
which are teaming and LACP. 10Gbps network is installed for backup purpose.
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Table 1: Specification of Newly Physical Server for
Virtualization Environment

CPU Intel Xeon E5-2620 v4
X 2 socket
Logical processor 32 threads
Memory 128 GB
Storage SAS 280 GB RAID1 (OS)
SATA SSD 230 GB (SWAP)
Ethernet 1 Gbps X4 port
10 Gbps X4 port
Sequential Access |Read (MB/sec)  |Write (MB/sec)
New Server

Previous Server

\Randont Access,
Squeite, Sthread
New Server
Previous Server

\Random Access,
32quene, Ithread
New Server o
I ™ i e

\Random Access, .
quene, Ithread Read (MB/sec)  |Write (MB/sec)
Previous Server | 11.3[0 8.087

Figure 2: Comparison of file I / O performance on guest
OS in previous server and new server.

- 598 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

3. FRybkI—UE1R
3.1 RIBF iz hy—2

RIBF #ll4#15& CTliE. #1100 C Cisco W7 A A v F
(Catalyst 4506) % SEHELAX—RTRy T — 7 )3
RSN TG, AX—HIRy T — T DORFEEL T, Ay
F DR LW S T YRR A AT O A A BT
FNTEL T BEREN MO EFT LA
S EE R D RIREMEAHY , Z N E(E R E ISR D —
AHE3HD, LIeNoT, Xy hNT—T T T 4o 70P—
IR N E 272> TLD,

3.2 PRTG Network Monitor

BITE RIBF #llfHI2 ClL, Ry "y — 7Y — LT
PAESSLER %0 PRTG[7]ZEHL T\ %, RIBF il
FCIENER Nagios[8] TRy N — VAT - T2
PRTG O £1% SNMP ZFI|H L7z Cisco AA>TF D7
T4 R E AT 2 D721 Tl Bk x e k=
JVEEARZAEHE TR —RLTRY, EADBEINMENE
ThbH, KAT LA TIZEIZLL TOHiE T PRTG 2 F

[PRQAYR
o (AL HWBERY — SOMRREGRE, 77>, T+
A5

® HTTP X° FTP LW o/ HE Y —E RO IEIH LR
® Ry NT—IAAyTF OIKAE (CPUAEY, 77 %)
0 XU RNT—IAAF DR —MEIZIBIT HEIE A
® NAS DIRFE (T4 A7 ARIL, IR, 77 5%)
® NetFlow (3.4 |2 CH#iR)

— 7T Zabbix HEEYET Cisco &tk x 727 mh=aiL
EERN AR — RS TR FEFI ]S A S TWDAS,
PRTG 3% 3895 NetFlow DEREEHEIZITZ, v
—LEHNATRETH LIRS DD,

PRTG % HEIETHHIZL- T, R—FEMDO Ry T —
UNF7 47 NetApp HL NAS Off ke, L THEAR
<~ ORI EEE AL — B BT AR ]
BEIZ72 o7, Flz PC 77U H7213 < i0S BEHD
PRTG 7747 > bR REEIL T2, iPhone % F|H
LTAXYNT =V DORUEHBTLENATETHD
(Figure 3 ),

3.3 EPICS #EJGEEAR S AT L

2015 F<HNED EPICS 10C, CA (Channel Access)
TubaVEERT S HA)EL T, EPICS SIS AT
LZEBAFE, BALTWS [10], K RATLORHIT
EPICS PV &EH L 27 A1 #E T2 FHIC L~ T, B
*5D EPICS PV, 10C, Ry hNT—27F /A ALV ST21E
WEHEBCISL, BHERBT VI NICHD, L
72T JERDBEEL AT LADRRIC, T 7L —F b
B 7 7 ANV E BN E . D LUTMmE LW ST 1E
T DHNENRLID, PR AREITROIEY
Thb,

® EPICS IOC ~® ICMP ZFI|H L7-FEI5 A4

® EPICS I0C ~DR—hF=v27i28% EPICS CA

DIEIEREAR
® EPICS IOC ~® caMonitor ZF|fHL7= EPICS CA
DICIERER

PASJ2018 WEP096

ull docomo = 14:12 @ 7 27%m_ )4

o—hlL7o-7 [ =

{L—k

5 PRTGAY Y > (E+#@PYR1331R3M)
(57 NetFlow (v k7 —2 1K)

r=, VMware ESXi 5.1 ({RE{LAMIEY —/\:
=1 HP proliant gen8)

[=7 NetApp (NAS:FAS2240)
"2

—_ o
= H—/\

n 1

r=, Network Switch (T Y21 v F,

=)L —4)

]

r=, VMware ESXi 6.7 (fRA8H —/\:
=17 SuperMicro)

m

Last Update: 2018/08/02 14:12
Figure 3: Screenshot of PRTG client displayed for RIBF
control system network on iPhone6. The application is
installed through App Store.
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Figure 4: Network traffic measured by NetFlow. The
backup task occupies about 1Gbps network bandwidth.
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