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The Design and Implementation of
Responsive Multithreaded Processor

Tsuromu IToUu ,t MASATO UCHIYAMA .t JUNICHI SATOU ,tft
Hirovuki Usur ,# KATSUHIKO MATSUURA
and NOBUYUKI YAMASAKI f

This paper describes about RMT Processing Unit(RMT PU), which is the processing unit
of Responsive MultiThreaded (RMT) Processor for distributed real-time processing. RMT
PU is the 8-way fine-grained Multithreaded architecture. It arbitrates computation resources
with using priority and executes the higher priority threads first. In addition, RMT PU has
the dedicated context cache and performs context switch with hardware, it reduces the over-
head of context switch. Therefore, RMT PU supports real-time processing on the hardware

level and is able to control real-time processing with the finer grained.
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Fig. 1 Block diagram of RMT Processor.
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Fig. 2 Block diagram of RMT PU.
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Table 1 The outline of the instruction issue unit.
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Fig. 3 The format of the thread table.
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Table 2 The outline of the instruction execution unit.

ooooo 4 + 1 DividerO
gooooooo 2 + 1 Divider[
64bit 00000 1

ooooooooag
oooooooooooao

1 8IU X 2 lined
T 4FPU x 2 lined

pooooo 2
goooooooooo 1
pooooo 1

goooboobobooboooobooooooooo
gooooobooboobobooooooooobooooo
gbobooobooobooooobobooboooobo
goboooobooooooooobooooboo
gobobooboboobobooobboooooboo
gooooooocoooooooocoboooooooo
gbobooooooooobbooobobooooooboobo
goboooooooooooooooooboooooo
goboooooooooooooooooooooon
gooooooooooboboooboooobooooo
gbooooooooooooboboooboboboobbooon
goooooo

3.3 ODO0OO0OO0OO
gboobooooboooboooooobbooo
gbobooobooboboobobooob 20000
oooooooboooooo

RMT PUODOOOOOOOOOOOOOOCOOOO
000000000000 o0oo000o0oo00ORMT
rPUOO0OOOOO0O0O0O0OOOO0O0OO0OOOO0O0DO
gooooooooboooboooooooooDoooboo
gobooboooooboooboooobobobobooo
gboooooooooboobooboooooboogo
gboobooooooboboooooboobooooog
gboooboooooboooboooooboobobooon
goboooooboobooobboobooboobooo
OORMT PUCOOOOO0OOOOOODOOOOOO
goooooooooooooooooooooboo
goooooooooooboooobooooobooDboooo
oooobooooooooooooooooboooo
goooooooooo

goboooooobbooboboobboooboo
gobooobooooboooooboobooooo
gboboooooooooboooobooooobooo
gooooobooooobooobooboobobooboobo
gooooogo

RMT PUDDOOOOOOOOOOOOOOOOO
gboooooooooouooooboobooobooobo

03 Uooooooooooo
Table 3 The outline of the cache unit.
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Fig. 4 Execution time without using priority.
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Fig. 5 Execution time with using priority.
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