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Design and Implementation of Support Scheme for Realtime

Execution on Responsive Multithreaded Processor

Kouner MarsumoTo,! HiIRoyuk UMEOT?
and NOBUYUKI YAMASAKI'?

This paper describes a design and implementation of a thread-scheduling
scheme and a target-IPC control scheme for Responsive Multithreaded Proces-
sor (RMTP) which adopts an architecture based on a prioritized SMT archi-
tecture. Instead of a software scheduler, the former scheme selects a runnable
thread, detects deadline misses, and chooses contexts that should be switched.
The latter scheme controls a target-IPC (Intstruction per Cycle) that is used in
the IPC control scheme of RMTP and minimize the error between the predicted
and actual execution rates, improving a predictability of execution time. The
result of the implementation of the target-IPC control scheme shows that the

error is reduced to 2.60 X 1073 % in case of 4 threads concurrency.
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2. Responsive Multithreaded Processor
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Fig.1 Block diagram of RMTPU
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Fig.2 IPC control scheme (using feed-forward control) in RMTP
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Fig.5 Transition of IPC in case of multi-thread benchmark execution
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Fig.6 Transition of IPC in case without target-IPC control
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Fig.7 Transition of IPC in case with target-IPC control
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Table 5 Hardware size of target-IPC control scheme
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Total 2.986 x 10" mm?
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