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Providing Persistence for
Sensor Data Streams Using Remote Memories

HipEYUKI KAWASHIMA,t MOTOMICHI TOYAMA,t MICHITA IMATi
and YUICHIRO ANZATt

This paper proposes a new WAL protocol that provides sensor data with both good fresh-
ness and persistence for applications that continuously monitors sensor data streams. To keep
freshness and persistence of data, degradation of freshness with persisting must be avoided.
To solve this problem, this paper applies WAL to memories on remote hosts and also applies
speculative WAL for sensor data unread by applications. This paper implements the new
WAL protocol and evaluates the performance compared with a protocol that uses only TCP.
The result of the experiments showed that the new WAL protocol provided sensor data with
better freshness than the protocol that uses only TCP.
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Fig.1 Ultrasonic sensor data v(s) at Robovie.
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Table 1  Structure of log packet.
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Fig.2 System configuration.
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Fig.3 Protocol of appender thread.
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Fig.4 Protocol of disk transfer thread.
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2: sbce = 00000000 be-1;
3: while (sbc != 0) {
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9: }
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12: 30900000000

13: 0000000000000 ; return;
05 0O00O00O0O00000D

Fig.5 Protocol of sensor monitor.
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Table 3  Structure of log buffer.
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Fig.6 Protocol of UDP log server thread.
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Fig.7 Protocol of TCP log server thread.
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Fig.8 Repair protocol.
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Fig.9 Recovery protocol.
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Table 4 Specifications of database server and virtual

sensor data generation host.
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Table 5 Specifications of log server hosts.
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06 0O0O0O0OO0OOOOOOOOOOOODOOOODOO
Table 6 Ranges of best, worst and standard deviation
value with freshness.
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