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A Priority Based Cache Subsystem
for Real-Time Multithreading Processors

Jun-ichi Sato, Masato Uchiyama, Tsutomu Ito, Nobuyuki Yamasaki, Yuichirou Anzai

School of Science for Open and Environmental Systems
Graduate School of Science and Technology, Keio University

This paper describes a design of a cache subsystem for multithreading processors to support
real-time operations. Multithreading processors tend to make cache miss rate higher than single
thread processors because of sharing cache memory among multiple threads. But processors to
support real-time operations should hold the rate of cache hit of high prior threads higher than
other threads, because their cache miss needs a long access latency to lower memory and it may
cause dead-line miss. In order to realize a real-time mechanism, this paper proposes a new method
to replace cache blocks with lower memory blocks based on priority. To select blocks based on
priority, a thread with higher priority remains on cache memory as long as possible. And if a cache
miss happens, a high prior thread has access to lower memory, so that a latency of high prior thread
to lower memory will reduce. These methods will be useful to keep dead-line because a cache access

time of such a thread will reduce.
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