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Evaluation of Fast Barrier Synchronization on
commodity PC Cluster connected with Ethernet

SATORU IWASAKI,t* SATOSHI MATSUOKA,' YOSHIAKI SAKAE!
and HIROTAKA OGAWAT

It is still a typical belief that high-performance clusters require expensive networks with
low latency and high bandwidth such as the Myrinet, especially for communication-intensive
situations such as barrier synchronization. In order to achieve similar level of performance
in barrier synchronization with commodity networks, in particular Fast Ethernet, we propose
and investigate the design space of using multicasts and multiple networks. Our experimental
library employs VIA-style low-latency access to Ethernet cards as well as supports multicasts,
both of which are employed to construct several barrier algorithms. Benchmarks show that
the Shuffle Exchange algorithm on our library can be low as 170useconds with 32 nodes,
almost matching the best performance on Myrinet. Although the use of multicast is found to
be currently slower with 200useconds, theoretical analysis using the LogP model reveals that
better design of the library will likely yield even lower latency than Shuffle Exchange. The
results show that commodity networks are sufficient for clustering, allowing lower cost and
their wider acceptance as a result.
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