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In out-of-order superscalar processor, register renaming is employed in order
to analyze instruction dependence. RMT (Register Map Table), the RAM used
in register renaming, is, however, heavily multi-ported and thus suffers from
high latency. Additionally it is accessed so frequently that it consumes much
energy. Therefore register renaming is very costly and hard to widen. In this
paper, we propose a method to eliminate register renaming — anti-dualflow
architecture. In anti-dualflow architecture, each operand of an instruction is
dynamically converted to the displacement to the producer of the operand, and
converted instructions are stored in trace cache and reused, thus eliminating
register renaming. The cost is increase in the number of traces and trace cache
miss rate, but shorter pipeline keeps performance.
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Fig.1 Dualflow format.
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Fig.2 Execution of dualflow-form instructions.
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Fig.3 Variation of translated instructions.
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Fig.4 Path description.
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Fig.5 Index generation.
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Fig.11 DF: tracecache miss rate vs. capacity (8-way).
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