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Loop Invariant Code Motion in Code Generator

YANG Shu-Xin XUE Li-Ping ZHANG Zhao-Qing

(Advaneed Edit Group,Institute of Computer Technology,CAS, Beijing 100080)
Abstract Loop invariant code motion (LICM) is a traditional optimization. In modern compiler,it is normally per-
formed by the phases of middle-end. The immediate representation (IR) of middle-end is machine independent. And
it is machine specific in the back-end. The loop invariants are created when the IR are lowered from middle-end to
back-end- Hence,we need to perform the LICM in the back-end. We integrate the LICM into the instruction schedul-
ing phase. The reason behind this integration is that it is easy to model the cost of elimination during the phase of
scheduling. In order to alleviate the already complex scheduler,we decouple the loop invariant identification from the
“code motion” operation. The identification part is a standalone phase and the “code motion” part is integrated into
scheduling.
We have implemented the proposed LICM in the code generator of open source compiler ORC. The result shows the
LICM can boost the performance by 1% and obviate the needs of unnecessary motions of 78% loop invariants to their
enclosing loops-
Keywords Loop invariant,Code generation,Partial redundancy elimination,Instruction scheduling
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