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The Instruction Execution Mechanism
for Responsive Multithreaded Processor

TsuTtoMU ITOUt and NOBUYUKI YAMASAKIt

This paper describes the instruction execution mechanism for Responsive MultiThreaded
O RMTO Processor for distributed real-time processing. The RMT architecture, adopted by
RMT Processor, is able to control real-time processing with the finer grain by using fine-
grained multithreading and dealing with priority by hardware. Here, current real-time ap-
plications require the high computing performance for soft real-time processing including
multimedia processing. In order to achieve this computing performance at the instruction ex-
ecution mechanism of RMT Processor, we design a flexible vector operation mechanism. Since
multiple threads are performed in parallel in the RMT architecture, these threads perform
vector operation in parallel. By reserving a size required for the executing vector operation,
vector registers are shared by multiple threads, efficiently. Moreover, the issue rate of in-
structions of the low priority threads falls. As a result, the usage rate of the vector operation
units falls in the RM T architecture. Then, we improve the usage rate of the vector operation
units by executing the compound operations. When the vector operation units are used, com-
pared with the case where vector operation units are not used, the computing performance
is improved greatly. Moreover, even when multiple threads are performed in parallel and
the instruction issue rate of the low priority threads falls, by using the compound operation
mechanism, the performance equivalent of performing with single threads is achieved.
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