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Partial Dead Code Elimination Using Extended Value Graph

MUNEHIRO TAKIMOTOT and KENICHI HARADA{tt

This paper presents an efficient and effective code optimization algorithm for eliminating
partially dead assignments, which become redundant on execution of specific program paths.
It is one of the most aggressive compiling techniques, including invariant code motion from
loop bodies. Since the traditional techniques proposed to this optimization would produce
the second-order effects such as sinking-sinking effects, they should be repeatedly applied to
eliminate dead code completely, paying higher computation cost. Our technique proposed
here can eliminate possibly more dead assignments regardless of the lexically same pattern,
using an explicit representation of data dependence relations within a program in a form of
SSA (Static Single Assignment). Such representation called Extended Value Graph (EVG),
shows the computationally equivalent structure among assignments before and after moving
them on the control flow graph. We can get the final result directly by once application of
this technique, because it can capture the second-order effects as the main effects, based on
EVG.

0 partial dead code elimination00 0 OO0 O0OO0O O
00o0oO0Ooooooooooooooooooog

1. 04000

0000000000 00000000 10000
000 000 dead code elimination 0 00 00 O
000000000000000000000000
0000000000000 00000000000
0DOo00O0O000
00000D00000000000000000
00000000000000000000000

t0o0oOooooooo
Department of Information Sciences, Faculty of Science
and Technology, Science University of Tokyo
tt0ooooooooo
Department of Computer Science, Faculty of Science
and Technology, Keio University

46

0000000000000 000000DOooog
0ooooooooon
00000000000000 pO0O000O00
0000000000000 00D00o00ooon
Opl000000dead0000D0O0000O0OO0
000000000000000000000 totally
dead00 000000 O0OO0ODOOODOOOO
000000000000 000000000oon
00000000000 1() 0010000000
000000000000 000000000o0on
0000000 partially deadd¥00000 0000
00000000 y:=e+b00 100020 300
000000sink000000000000 1000



Vol. 41 No. 1

s

2|y:=... | 3|y:=a+b|
4 [ outy) |

(b)

aly=_. | 3| |
4| out(y)
(a)
01 000000000
Removing partially dead assignment.
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Fig.2 Missed optimization.
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Fig.3 Representation of input program.
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Fig.4 Code sinking in normal form.
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Fig.6 Code sinking (Value Graph representation).
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Fig.7 Extended Value Graph represetation.
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Table 1 Experimental results.
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