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Instruction Issue Logic of the Dualflow Architecture

MASAHIRO GOSHIMA,! NGUYEN HAI HA,* AKIYOSHI AGATA,t
YASUHIKO NAKASHIMA,tt SHIN-ICHIRO MORI,*
TosHIAKI KITAMURAttt and SHINJI TOMITAT

A superscalar has logic called wakeup. The logic manages availability of the source operands
of instructions in the instruction window for dynamic instruction scheduling. The delay time
of wakeup consists of read delay time of a RAM and match access delay time of a CAM. Since
the delay of the logic is dominated by the wire delay, it will be more critical with smaller fea-
ture sizes. Dualflow, a hybrid instruction set architecture between control- and data-driven,
can realize out-of-order execution similar to superscalars with greatly simpler wakeup logic
than superscalars. In this paper, we give single-RAM implementation of the Dualflow wakeup.
The qualitative evaluation with transistor-level schematics of the logic shows that the delay
time of the implementation is shorter than that of superscalars approximately by the delay
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time of the CAM.
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Fig.4 Example of instruction format.
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Fig.5 Program to calculate |a — b|.
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Fig.6 Places after execution of the program in Fig. 5.
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Table 1 Examples of bit-vectors.
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Fig.9 Dualflow wakeup (left operand part).
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