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A Resource-Shared Processor Architecture
with a Multiple Control-Flow Mechanism

Hiroaki Hirata, Kozo Kimura, Satoshi Nagamine, Yoshiyuki Mochizuki,
Akio Nishimura, Yoshimori Nakase and Teiji Nishizawa

Media Research Laboratory,
Matsushita Electric Industrial Co., Ltd.
1006 Kadoma Osaka. 571 Japan

In this paper, we present a multithreaded processor architecture oriented for use as a base processor of
multiprocessor systems. A processor implementing our architecture is facilitated with a multiple control-
flow mechanism which enables instructions from different threads to be issued simultaneously to multiple
heterogeneous functional units. These issued instructions begin execution unless there are functional unit
conflicts. This parallel execution scheme significantly increases the utilization of functional units, and,
therefore, greatly improves machine throughput. Simulation results show that our n-threaded eleven-
functional-unit processor (n < 8) can achieve a speed-up to nearly a factor of n, over a single-threaded

processor. We also discuss the combination of our multithreading technique with a superscalar design.
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