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GigaE PM: The Design and Evaluation of High Performance
Communication Facility Using a Gigabit Ethernet

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

A high performance communication facility, called the GigaE PM, has been designed and
implemented for parallel applications on cluster systems using a Gigabit Ethernet. The GigaE
PM provides not only a reliable high bandwidth and low latency communication, but also sup-
ports existing network protocols such as TCP/IP. In the design of the GigaE PM, a reliable
communication protocol for a parallel application is implemented on the firmware of network
interface card while existing network protocols are handled by an operating system kernel. A
prototype system has been implemented using an Essential Communications Gigabit Ethernet
card, and evaluated its performance. The performance results show that a 48.3 us round trip
time for a four byte message, and 56.7 MB/sec bandwidth for a 1,468 byte message have been
achieved on Intel Pentium IT 400 MHz PCs. We have implemented MPICH-PM on the top of
GigaE PM, and evaluated the performance using NAS parallel benchmarks. The results show
that the IS (class S) performance on GigaE PM is 1.8 times faster than that of on TCP/IP.
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Table 1 Data transfer cost between the host and NIC
memories and interrupt/system call processing.
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