Vol. 49 No. SIG 1(PRO 35) gooo0oooooooooooooo Jan. 2008

Joboobooooooouooga

O o o o o o 0 12
O 0o o o g o o ot

00000o0o0ooooooooooooooooooooOOoOOOOO0ObOObObo0ooobooo
0o000000o0oo0oo0oo0oooooooo00000O0000o000o0o0o0o0o0o00ooo0oo
gooooooooooooooooOoOoOOOOOOOCOOOOOOOOOOoODOooooooon
go0o0o0ooooooooooooooooooOoOOOOOOO0ODbOOO0ObOOO0O0O0OoOoOoooo
goooooooooooooOoOoOCOOOO0OO0O000O0O000oooooOoooooooooooo
gooooooooooooOOoOoODOOOOOOOCOOOO0OOOOOOoOOooooooooooo
goooboo0ooooobobooOoooooOOo000oooOOobO00OooDObOO0 KOoOoooooooo
000 KOOOOOoOoooooooooooooooooooooooooooooooooo
KOOOooooooooooooooooooooooooooooooooooooooooo
gooooOooooOoOoOo0ooooOoOoOoO0O0OoOO0O0O0OOOO0O00bOODOO0O0OOODOGNU C
0000000000 3.440gcc-3.4400000 8%000000000000000000DOO
0000000000000 0000D0000D0000Ogee-3.44000000000000 5%0
gooooo

Non-retrial Register Allocation and Its Evaluation

Masakl Kataoka, ™ Akira Koseki,? HipEakt Komarsut?
and YOSHIAKI FUKAZAWAT!

Graph coloring is effective for architectures with a large number of registers, because the
results of register allocation are optimal if there is no spill code. However, this algorithm
has a problem that it particularly takes long time in register allocation for architectures with
a small number of registers, because the algorithm iterates the entire process that an inter-
ference graph must be rebuilt by spilling live range of a variable until the graph becomes
colorable. Thus, we propose a new faster register allocation algorithm in a static compiler for
architectures with a small number of registers by using an interference graph with weighted
bidirectional edges. Our method applies colors of more than K-colors to virtual registers if
K is the numbers of physical registers. Then the number of colors is reduced to K-colors
by insertion of spill codes with only transformation of the graph. Thus, our method enables
to allocate registers fast and to reduce spill codes in generated codes. A compiler that our
method is applied to runs about 8% faster than GNU C Compiler version 3.4.4 (gcc-3.4.4).
Also, the codes generated by our compiler run about 5% faster than the codes generated by
gce-3.4.4 in the Stanford Benchmark.
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Fig.1 Flow of our method.
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A=E+E
A=A*B
C=A/E
F=1
D=C+A
LOOP:D=D+F
F=F+1
IF F<E GOTO LOOP
D=E/D

02 0DOoO0DOoO0Oo0
Fig.2 Sample code.
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Fig.3 Example of interference graph with edge-cost.
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Fig.4 Example of overcoloring.
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Fig.5 Example of coalescing nodes of same color.
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Fig.6 Example of coalescing with spilling.
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Fig.7 Average time (millisecond) required for compiling.
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Fig.8 The ratio of execution time for 1,000 times of
generated codes.
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