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Network Architecture and Communication Protocol
for Cluster Computers

Development and Performance Evaluation of Maestro Network

SHINICHI YAMAGIWA.t MUNEHIRO FUKUDAtt and IKoicHI WADATtt

The emergence of high-performance microprocessors has made it attractive to use a PC
cluster as a parallel computing system with an excellent cost/performance ratio. Most ex-
isting PC clusters have used WAN or LAN-oriented hardware products and protocols due to
their market availability. This however loses possibilities of improving the intra-cluster com-
munication. which can be further optimized for the use within a geographically small area. We
have achieved such performance optimization from the network hardware point of view. This
paper presents two optimization techniques for cluster computing: the burst and pipelined
transfer of minimized transfer units. implemented at hardware link laver. We propose a link
control protocol realizing these two techniques, called AGC (Adaptive Granularity Control)
protocol. This paper describes its implementation in a link control hardware. referred to as
MLC (Maestro Link Controller) and demonstrates the efficiency of our proposed optimization
techniques through the experiments on the Maestro network constructed with MLC.
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Conventional vs. pipelined transfer.
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Fig.7 Inter-MLCs communication latency.
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Table 1 Breakdown of latency at link layer.

#{ga (A vt—E byte) NI — SW (usec)
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DFEEL LEXT, BEHEKDT A F)VEREZ HIR T 5
TEMNTES.

L7 oT, FAMREL 2 2 DoEEbREER,
Ay —Y ODBEANLZBRFHICHENT. TCPDT S
T AT —3 2, Myrinet OF ¥ 3)VOEFIL, I
KU, FM2.0 DNA T S A VR L EL T35 %
DO, V2 yBELWIREIC T BEEEEDREIC—
BELSZEEZ, VX7 Leh0MiEn EZR->Tn5
LWz b,

(3) 148e
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