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Applying Dynamic Programming Technique to Register Allocation
Based on Region Partitioned Register Existence Graph

HIiDEO ASAHARA," NOBUHIRO KONDOH, "t AKIRA KOSEKI,t
HipEAKT KOMATSUtt and YOSHIAKI FUKAZAWAT

We introduce a new register allocation algorithm for instruction-level parallel processors.
We have suggested a method using Series-Parallelized Register Existence Graph in order to
extract ILP in a program. However, this method does not always give the optimum result be-
cause it only uses one-pass heuristics. Then, we developed a new algorithm which can search
the broader possibility of solutions and uses dynamic programming in order to reduce the cost
of computation. In this paper, we clarify some problems on register allocation techniques,
and give our algorithm with some examples, and its evaluation.
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Fig.2 Register interference graph.

oY)000000000000000000000
0000000000000000000O00000
00000000000000000000000 1
00000000000 0000000000000
000000000000000000000000
000000000000000000000000
00o0ooOoooooo

00000133 000000000 SSAOO™
00000000 00O0000000000000
013G)0000000000000 2000000
00000000000000000000000O0
000000000000000000000000
oooo

0000000000 GPDGEI Guarded Program
Dependence Graphljﬁ) goobo0oooooooo
000000000000 000000000000
O0o000oOooooooooooo®Yo

GPDGOOOPDG?OOOOOOOOOOOODO
00000000000 0000000000000
000O000000000000000000000
00000 STARTOOOO ENDOOOOOODOO
000000000000000000000000
000000000000 000000000000



58 ooooooooooOooOobooOooOooobooooOoooboboboo

ccl=r2&0

| 0000000 00000000 |

03 010000 GPDG
Fig.3 GPDG for Fig. 1.

oo 0ooDoooo

poooooo

04 O030000000000000O
Fig.4 Register existence graph for Fig. 3.
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Fig.5 Flow of our method.
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Table 1 Comparisons of critical path length.
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