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LBalsic Formulation

Many MOVE... to remove

Many MOVE instructions due to

m register constraints (function call, 2 address instructions,
etc.)

m SSA construction followed by basic SSA destruction

Our past experience

(aggressive) coalescing ) reg. alloc. h
during SSA destruction pre-sched. (Iterared) sched.

m on most benchmarks, a good speedup
m on some of them, slow down!
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...and the speedup

m k-colorability check is hard, but checking the
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m Still, finding the optimal subset of affinities is hard. We do
Incremental coalescing...

m Incremental is not optimal. Decoalescing is better.
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Coalescing is Hard

G: greedy-k-colorable interference graph,

Aggressive coalescing NP-complete, even with k = 3.
Conservative coalescing NP-complete even if k = 3 and only
affinities can be merged.

Incremental conservative coalescing (Briggs, George)
NP-complete if G is arbitrary.
Open if G is greedy-k-colorable.

Optimistic coalescing (Park & Moon) = conservative de-coalescing
NP-complete even if k = 4.
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... but Coalescing is still Hard

G: k-chordal interference graph.

Aggressive coalescing NP-complete.

Conservative coalescing NP-complete.

Incremental conservative coalescing (Briggs, George)
Polynomial!

Optimistic coalescing (Park & Moon) = conservative de-coalescing
NP-complete even if k = 4.
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One move to coalesce E

simple test

yes/no? YES

k-greedy
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“Multiple-move” incremental

One move to coalesce E

N]P’

IP’

simple test

yes/no? YES

)

yes/no? NO

additional coalescings
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Some measurements

Aggressive+decoalescing scheme:
m optimizing the aggressive part is important
m decoalescing (optimistic) can still be improved
Incremental scheme:
m conservative rules (Briggs, George) are far from the
optimal

Weight of moves

Decoalescing Incremental 0(170
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Conclusion

Most problems are NP-complete = heuristics!
Aggressive+decoalescing scheme:

m Aggressive coalescing is an important issue!

m Still gap for improving decoalescing;
Incremental scheme:

m A large gap for incremental;

m Promizing approach: multiple-move incremental on
k-greedy.
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