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Processor Architecture that Minimizes
Register Renaming and Dispatch Network

MiTsuo DATE,t NARUKI KURATA,# RYOTA SHIOYA,ft
MASAHIRO GOSHIMA' and SHUICHI SAKATY

We have proposed some Processor Architectures those improve area-efficiency. Especially,
Renamed Trace Cache(RTC) is designed to reduce the cost of RMT, which is used in register
renaming. RTC stores renamed instructions and reuses them. The result of conventional
renaming can’t be reused, so RTC converts instructions into a reusable form that explicitly
identifies the producer of the operands. This renaming is needed only on RTC miss. Thus
less throughput is necessary for renaming logic, and the cost of RMT can be minimized. In
this paper, we propose Dispatched Image Cache(DIC) to reduce the cost of dispatch network
by developing the idea of RT'C. The cache area of DIC is separated according to sub-windows
to reuse the dispatched instructions. On DIC hit, DIC directly feeds instructions to sub-
windows. Renaming and dispatch is operated only on DIC miss, and thus less throughput
and smaller logic is needed for them. Simulation results shows that performance degradation
is smaller than 0.4% when compared with conventional Trace Cache.
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