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An Architectural Support for Speculative Execution

Hideki Ando, Hirohisa Machida, Chikako Nakanishi, Tetsuya Hara, Masao Nakaya

" System LSI Laboratory
Mitsubishi Electric Corporation

Both speculative execution and a good instruction schedule are required for microprocessor per-
formance improvement through the effective exploitation of instruction-level parallelism. This
report proposes an architectural support for speculative code motion in multiple control flows. Our
architectural support allows the compiler to best schedule through a big scheduling window and
unconstrained speculative code motion. Our architecture predicates an instruction with control-
dependent branch conditions, and the predicate controls speculative execution. Speculative execu-
tion may cause two side effects: a machine state write and an exception. Our mechanism buffers the
side effects along with their predicates. The bufferred predicate correctly commits the speculative

state and appropriately postpones the speculative exception.
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