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Hardware Design for an Architecture with Unconstrained
Speculative Execution Support

‘Tetsuya Hara Hideki Ando =~ Chikako Nakanishi Masao Nakaya

Mitsubishi Electric Corporation
System LSI Laboratory
4-1 Mizuhara, Itami, Hyogo, 664 Japan
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We have proposed a new mechanism, called predicating, which removes restrictions that limit the compiler’s
ability for speculative execution. SPEV machine which supports predicating is a 4-issue VLIW machine. We
compare the cycle time of a scalar machine, a VLIW machine without any hardware support for speculative
execution, and SPEV machine using a static critical-path analyzer. Our evaluation shows that the cycle time of
* the VLIW machine is 1.14x longer than the cycle lime of the scalar machine, due to increase of hardware com-
plexity for branch handling (multi-way branch and dynamic branch prediction) and for bypass handling. SPEV
machine contains a predicated register file which requires dual data-field. Although Predicated Register file
makes register-reading time slower, the simple predicate evaluation logic compensates the register-reading extra
time. Consequently, SPEV machine has little cycle time penalty against the VLIW machine.
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