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A Register Allocation Method for an Out-of-order System

HiDENORI MATSUZAKI,* HIROKO FuJjitt and NOBUHIRO KONDOf

For the purpose of effective out-of-order execution, it is desirable that compiler doesn’t
introduce redundant dependences, like anti-dependence or output-dependence, into the tar-
get code. Because, these dependences could constrain the parallel execution. In this paper,
we propose a register allocation method that doesn’t introduce redundant dependences, for
efficient out-of-order execution. This method is simple and can be implemented by rewriting
a part of graph coloring method. And the experimental result shows that our method could
reduce spilled registers and many of redundant dependences than round-robbin method.
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Fig.1 Priority order of hard register.
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(1): lui $1,0x1000

(2): lui $2,0x2000

(3): lui $3,0x3000

(4): sw $2,tmpl($0)
(5): ori $103,$3,0x1111
(6): sw $103,tmp2($0)
(7) : lui $104,0x4000
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Fig.2 Sample of register allocation.

gbooooooooooodoooooooooog
gooboooooboooboooooooobooooo
oooobooooooooooboooooboooo
goooobooooooboooboooooooooo
goobooooooooooooooobobooon
goooocooobooooobooooboobooboooo
goboooooobobOoobobooboobo0ooooooon
gooooooboobooooboooooooboDboo
ooooobobooooooobooooobooooboon
gooobooooooo
gooooooooooobobooobooooooon
OU00o00o0ooooooooUooooo 2(xoo0
gbooooooobooobooobobouooobooboobo
000000000%$10%$300000$10303$1040
0000o000ooO0ooooOO0oO0OOooooUOd 2(a)
gobooooobobOooooooboooboooaon
goboobooooboooobobooboobooooboooD
00ooooooooo2(Uboo0oooooo

000 out-of-order 00000000 OO0OOOOO 841

(a)before allocation

[w] [@] [o] [«]

output
(4)

(b)allocate $2 to $103 (c)allocate $3 to $103

03 000ooooo
Fig.3 Data dependency graph.
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Table 1 Distance of redundant dependence.
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Table 2 Number of spilled register.
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