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SNAIL: A Multiprocessor Based on Simple Serial
Synchronized Multi-stage Interconnection Network
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The SSS (Simple Serial Synchronized)-MIN (Multistage Interconnection Network) is a
network for connecting between processors and memory modules of middle scale parallel
machines. In the SSS-MIN, packets are transferred in the serial and synchronized manner.
Synchronized bit-serial communication simplifies the structure/control, and also solves the
pin-limitation problem. Moreover, the message combining can be implemented with a small
increase of hardware using a technique called bit-serial wmessage combining. In order to
demonstrate the performance of the SSS-MIN, the overhead caused by the serial transfer and
synchronous communication must be evaluated. The performance degradation caused by
packet re-insertion must be also evaluated. The multiprocessor SNAIL (SSS Network
Architecture ImpLementation) is a prototype machine to evaluate such factors of the SSS-
MIN, and now a full scale system with 16 processors/16 memory modules is operational. In this
paper, the small overhead of the SSS-MIN is demonstrated with some parallel benchmark
programs. As a result, the SSS-MIN achieves comparable or superior performance to the
conventional ones with much smaller hardware cost. Though the message combining does not
improve the performance with the current machine scale and applications, it is obvious that
message combining itself operates, so more improvement can be achieved with the best use of
the scadulability of SNAIL.
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