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The Instruction Supply Mechanism for
Responsive Multithreaded Processor
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We design and implement the instruction supply mechanism for Responsive Multithreaded
Processing Unit (RMT PU), the processing unit of Responsive Multithreaded Processor for
distributed real-time systems. Priority used in real-time systems is introduced into all func-
tional units of the 8way Simultaneous Multithreading (SMT) in RMT PU. Each thread is
executed in priority order to realize real-time execution. In the instruction supply mechanism
of RMT PU, if control by the priority is performed simply, the opportunity for a thread with
a low priority to be executed will decrease and the whole performance will decrease. Then,
by selecting the thread which has low priority according to pipelines’s situation, the processor
utilization is raised without reducing the performance of the thread with the highest priority.
We implemented the policy which considers especially performance of the thread with highest
priority as important, and the policy which considers the whole performance controlling the
fall of the performance of the thread with highest priority. By changing and performing these
policy, scheduling tasks which have various deadline are supported. The policy of stopping
fetch according to a pipeline’s situation is the most effective. By the policy based on the
number of the instructions in instruction buffer or the number of branch instructions, whole
performance can be improved 20% from 10% suppressing the performance fall of the highest
priority thread to less than 1%. By the policy based on the number of the instructions in
pipeline, the performance fall of the highest priority thread is able to be suppressed to 40%,
doing improvement of a whole performance in 100%.
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Fig.1 Real-time execution on single processor.
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Fig.2 Real-time execution on multithread processor.
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Fig.3 Block diagram of RMT PU.
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Table 1 The outline of instruction supply mechanism.
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Fig. 5 Block diagram of an instruction supply mechanism.
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Fig.6 Block diagram of the Instruction Buffer.
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Fig.8 Execution time with priority.
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