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Abstract

In the SPring-8 linac, the event-synchronized data acquisition system for about 50 sets of non-destructive beam
position monitors (BPMs) with four electrodes has been utilized for beam diagnostics and feedback control during the
top-up operation since 2004. The system can collect all the BPM data synchronizing to every beam shot with maximum
repetition rate of 10Hz and record all the synchronized data into the relational database. Recently, the new six-electrode
BPM system has been developed for measurement of second-order moments from which we can deduce beam size of
the beam. In order to treat the six-electrode BPMs, the event-synchronized data acquisition system has been upgraded.
Since no physical space for the system expansion was left, a new OPT-VME slave board with 128-bit digital inputs was
developed for the interface with a signal-processing unit for six-electrode BPMs. Reflective memory boards have been
employed as the hardware shared-memory network to realize fast and real-time data transmission and synchronous
control of all the related software processes running on the VME computers. Both stable operation of data-acquisition
processes in real-time scheduling class in Solaris OS and performance improvement of the OPT-VME device driver by
busy-waiting have been achieved by introducing multi-core CPU boards into the VME system. As the result of these
improvements, we have succeeded in the data acquisition of all the BPMs within 16ms while the number of acquired
signals was increased.
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synchronized data acquisition system for the Linac BPMs.
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Figure 2: Newly developed OPT-RMT DI 128 board.

Table 1: Comparison between OPT-RMT DI128 and
OPT-RMT DI64 board.
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Table 2: Comparison between RFM and SHM-net.
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Figure 3: Global priorities of Solaris scheduling classes.
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Figure 4: Data viewer for the event-synchronized data
acquisition system of the linac BPM.
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Figure 5: Schematic diagram of the upgraded event-synchronized data acquisition system.
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