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High Performance Communication for Cluster Systems Using
an Existing Operating System Framework

SHINJI SUMIMOTO,? ATSUSHI HORI, HIROSHI TEZUKA,t
HirosHI HARADA,t TOSHIYUKI TAKAHASHIT and YUTAKA ISHIKAWAT

This paper proposes a scheme to eliminate network protocol processing overhead on an
existing operating system for a high performance communication facility. In this scheme, a
reliable light-weight network protocol is handled by a network device driver. The interrupt
reaping technique is proposed to eliminate the hardware interrupt overhead when an appli-
cation waits for a message. PM/Ethernet, an instance of the scheme, achieves 77.5 MB/s
bandwidth and 37.6 us round trip time latency although TCP/IP achieves 46.7 MB/s band-
width and 89.6 us round trip time latency using Pentium IIT 500 MHz PCs. The NAS parallel
benchmark IS result shows that MPI on PM/Ethernet achieves 75% better performance than
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MPI on TCP/IP.
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Fig.2 The interrupt reaping technique.
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