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Abstract

The J-PARC Main Ring (MR) uses fanless microservers as front-end computers (EPICS I/O controllers; IOCs). In
2007, during the construction phase of the MR, VME single-board computers (VME SBCs) were introduced as IOCs.
It was later found that most of the control targets were network devices, and VME buses were not always necessary. In
2014, fanless micro servers were introduced as IOCs on a trial basis. Full-scale deployment began in 2015. By 2023, the
transition from VME SBCs to small fanless servers was completed. This article reviews the operational experience with

small fanless servers and discusses future prospects.
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Figure 1: Appearance of PINON Sabataro®.
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Table 1: Migration from VME SBC to Sabataro

2007 2008 2011 2013 2014 2015 2016 2021 2023 2024
VMESBC ~80 ~80 ~90 ~80 ~80 ~90 ~90 55 37 37
Sabataro a few 11 ~30 50 80 86
Table 2: Typical Specifications of IOCs
Model CPU memory disk
GE V7865 (VME SBC) CoreDuo T2500 2.0 GHz (2 cores) 3GB diskless
GE V7807 (VME SBC) Pentium M 1.8 GHz (1 core) 1 GB-1.5 GB diskless
Sanritz SVA041 (VME SBC) Celeron-M ULV 600 MHz (1 core) 512 MB diskless
GE V7700 (VME SBC) Celeron-M ULV 400 MHz (1 core) 512 MB diskless
Sabataro Celeron J1900 (4 cores) 8 GB SSD
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Figure 2: Distribution of CPU usage of 84 Sabataros.
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Figure 3: Distribution of load average over 1 minute.
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Figure 4: Distribution of memory usage excluding buffers
and caches.
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Figure 5: Distribution of memory usage including buffers
and caches.
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Figure 6: Distribution of inbound network traffic on the
device-side port.

Entries 2188336
Underflow

Overflow 1. 523&06
Integral

=)
S
° LR AL I L L R L

2

P R B P N |
50 100 150 200 250
Mbps

Figure 7: Distribution of outbound network traffic on the
control network-side port.
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