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Architecture and evaluation of OCHANOMIZ-1
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We report the general-purpose fine-grain multiprocessor OCHANOMIZ-1. Conventional bus connected multipro-
cessors have no facilities to support light weight synchronization nor communication. Therefore these machines
cannot handle efficiently instruction level parallelism. OCHANOMIZ-1 has commercial high performance micro-
processors as its processor elements and FPGA's to support fine grain parallel processing. These FPGA'’s enable
us to implement various type of mechanisms fitting to applications. Our current implementation of fine grain
supporting mechanisms are 1) Elastic Barrier, which provides processors’ synchronization with little overhead. 2)
Data Driven Synchronization, which unifies producer-consumer type data transfer and synchronization. 3) Global
Stricture Pre-Fetching Mechanism, which efficiently transfers large array data (possibly with non-unit stride) into
continuous cache lines. In this paper, the overall structure of OCHANOMIZ-1 and the implementation of these
mechanisms are described. We also discuss the impact of these mechanisms on fine grain parallel processing.
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