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Parallel I/O System on Distributed Memory Parallel Computers

MAsAzUMI MATSUBARA,T HISATAKA NUMA,"? KEN’ICHI ITAKURA'T
and TAISUKE BOKUT

Through and after a large scale computation on a massively parallel processor (MPP),
a large quantity of data will be produced. It is desired to provide a fast and flexible In-
put/Output (I/O) system to process such a large amount of data. In order to improve the
bandwidth of the external network of an MPP, we utilize multiple network interfaces that are
based on commodity network like 100Base-TX Ethernet. Building a parallel I/O system on
that facility, it is possible to reduce the cost and to get better performance. We also imple-
ment a dynamic load balancing technique based on a cooperated work among distributed and
shared memory parallel processors. As a result, the parallel I/O system could offer users fast
and flexible I/O system.
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Fig.1 Experimental environment for parallel I/O system.
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Fig.2 Process configuration of parallel I/O system.
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Fig.3 Data transfer protocol between machines.
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Fig.7 Performance comparison of three load-balancing
methods.
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Table 2 Latency for remote transfer of 40 MB file (using
1 channel for NFS and rcp, 4 channels for PIO).

(1) Output data from an application program
via NFS 69.39 sec (0.58 MB/sec)
via PIO 5.95 sec (6.72 MB/sec)
(2) Copy a file from Pilot-3 to Origin-2000
22.43 sec (1.78 MB/sec)
7.34 sec (5.45 MB/sec)
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