Craig Chambers 167 CSE 501

Improvement #3: live range splitting Priority-Based Coloring [Chow & Hennessy 84]

Key idea: if a variable can’t be allocated to a register, try to split it into multiple subranges that can be allocated separately • some live range pieces in registers, some in memory ⇒ selective spilling • insert load, store, register move instructions at boundaries

Craig Chambers 168 CSE 501

Example

           ... a ...
           c := ...
           ... c ...

           a := ...

... a ...
c := ...
... c ...

                     b := ...

... c ...
d := ...
... d ...

                         d := ...
                         ... b ...
                         ... d ...

Craig Chambers 169 CSE 501

Improvement #4: rematerialization

Idea: instead of reloading value from memory, recompute it instead, if recomputation is cheaper than reloading

Easy case:

• can recompute a value in a single instruction (or so) and all operands will always be available

Examples:

• constants • address of global var • address of var in stack frame

Craig Chambers 170 CSE 501

Performance results [Briggset al. 94]

E.g.

For some procedure:

XXX spill instructions before YYY spill instructions after

YYY is Z% smaller than XXX • Z ranges between -2% and 48% for “optimistic spilling” • Z ranges between -26% and 33% for rematerialization

What’s the conclusion?