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Datarol-1I : Fine-grain Multithread Processor Architecture
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Latency, which is caused by remote memory accesses and remote procedure calls, is one of
the most serious problems in massively parallel computers. In order to eliminate the idle time
of processors caused by the long latencies, processors must perform fast context switching
among fine-grain concurrent processes. However, since conventional RISC processors are
designed for long thread executions, they are inefficient in a fine-grain multithread execution.
In this paper, we propose a processor architecture, called Datarol-1I, which realizes efficient
fine-grain multithread execution by performing fast context switching among fine-grain
concurrent processes. In the Datarol-II processor, an implicit register load/store mechanism is
embedded in the execution pipeline in order to reduce the memory access overhead caused by
context switching. A two-level hierarchical memory system and a load control mechanism are
also introduced in order to reduce local memory access latency. Simulation results show the
followings : the implicit register load/store mechanism reduces context switching costs ; the
Datarol-II processor is tolerable for the long latencies; the load control mechanism reduces
the memory access traffic enabling hierarchical memory system to work efficiently. By these
results, it is shown that the Datarol-II processor is suitable for a processor element of
massively parallel computers.
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Fig. 4 Effect of implicit load store mechanism.
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Fig.5 Datarol-II performance to the change of network parameters.
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