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An Elementary Processor Architecture with Parallel
Instruction Issuing from Multiple Threads

Hiroak:r HiraTa,! Kozo KmMura,! SaTtossr Nacaming,t
Tein Nismizawal and TAgAYUKT SacisaiMal

In this paper, we present a multithreaded processor architecture which improves
machine throughput. In this architecture, instructions from different threads are issued
simultaneously to multiple functional units, and these instructions begin execution unless
there are functional unit conflicts. Through simulation, including finite cache effects, we
demonstrate the effectiveness of our architecture. When multiple threads are created
from a program by means of data partitioning and they share the same code text, the
hit ratio of the instruction cache is higher than the single-thread execution. On the
other hand, the parallel-thread execution generally damages the hit ratio of the data
cache. With an appropriate data cache organization in our multithreaded processor,
however, two, four and eight threads executing in parallel can achieve a 2.0, a 3.6 and
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a 5.4 factor speed-up, respectively, over single-thread execution.
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