Vol. 43 No. SIG 8(PRO 15) goooooooooboooooooo Sep. 2002

Joboobooooooood

O o o of o o o off

go0o0oo0ooooooooooooooooooObobOOoOOObOOOobOOoOOOODbOO0ODOD
goooooooooooooboOooooooboOoooOOoOobobOOOOObOO0O0ob0O00oooonoo
goooooooobooooboOoooooOOoOoooboOOObOOOOOOODOOOOOOOOObOOOOOO
g0obo0oo0o0oooooooooooooooooOO0OOOO0OOO000O0O0O0O0ODOODb0ODOOODbO
gobooooooooooooooooooooooOoOoOoOOoOoOobOoOobOOoooOobobOOoboOoonoa
gooooboooooooO0o0oOooOooOoboOoOoOoOobOOoOoOooboOooobOOooOooobOOoOoOOOooOon
gooooooo0ooOOboOoO0oOO0oO0o0oOO0O0oobbOO0bOO0OobO00oobOOoOooOooooOooOoDOOoODOOn
ooooooOoooooO0o000o0 /0000000000000 Db0O0O00oO0O0OO0ooOUoOD
000000 MayOOO 1000000 MustO0OOOOOOOO0O0O0O0OOD0OOO0COOOOO
gooooooooOoOoooO0OO0OO000OO0O0COODOO00000000O0O0O0O0O0O0B0O000DO
gooooooOooOoOOOoOO0OO0OMustOOOOOOOOOOOOCOOOODOOOOOOOOOO
0000o0o0o0ooo0o00ooOo0ooooo00o0DooO MustOOO MustOOOOOOOO
go00o0o0ooooooooooooooooOoOoOOobOO0ooO0O0OObObO0OO0O0O0OoOoDOoo
00000000000000000000000000000 nO000000000(n?) 000
oooo

Register Promotion Based on Alias Information

MUNEHIRO TAKIMOTO and KENICHI HARADAtt

Program forms e.g. the static single assignment form have brought about development of
a variety of effective but complex algorithms for static analyses or code optimizations. Since
these forms are based on relations between definition and use of variables, called def-use
relation, their availability depends on how precisely accesses to memory locations can be rep-
resented explicitly. In general, explicit representation of def-uses are often realized by register
promotion techniques, which allocate variables to virtual registers. In the virtual register
form, accesses to unknown memory locations are explicitly represented by load and store
instructions, which restrict the region for available def-use relations. Therefore, removing
load and store which expand such region contributes to improvement of traditional program
analyses on accuracy of their results. We propose a new technique to remove redundant load
operations from virtual register forms based on partial must-aliases and show its effectiveness
by experimental results. Our approach can detect the redundant loads of variables aliasing
with a unique memory location, while in conventional techniques, detection of them is limited
to same access pattern. Furthermore, our technique has effectiveness to transform a part
of may-aliases into must-aliases. Since our approach can be implemented by simple data
flow analysis using bit-vector representation similar with partial redundancy elimination, its
complexity is given by O(n?) pessimistically.
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4 X =x + 1;
5 func2 (); 3 xry 3
6 printf ("%d",x); / \ / \
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Fig.1 Virtual registers and loads/stores.
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Fig.2 Partial redundancy elimination.
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Fig.6 Example for aliases.
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Fig.7 Removing redundant aliased load.
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Fig.8 Must-alias based on constant folding.
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Table 1 Results of PRE and our approach.
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