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Register Allocation for the CP-PACS by Genetic Algorithm

TETSUO NAKAIE, TOMOHIRO HARAIKAWA1t0
and YOSHIYUKI YAMASHITA'tt

Slide-windowed register architecutre of the CP-PACS computer at the University of
Tsukuba provides a new register renaming facility. In this paper the register allocation prob-
lem for this architecture is solved by genetic algorithm (GA). Since our problem is translated
into the k-person Traveling Salesmen Problem (k-TSP) straightforwardly , the technique so-
livhg the TSP by GA efficiently is applicable to our problem. Experiments show that GA
finds optimal solutions for all the examples in Livermore Fortran Kernel.
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add  wve, U1 > Vs SRL
mult wvg, V4> V5 SR2
add Vs, U1 —> V2 SR3
mult v, V2-> V3 o gpa
add V2, U3 => Vg gpg
store vq
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Fig.1 Spiral Graph.
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Fig.2 Structure of gene.
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01 LFKOOOOOOOO
Table 1 Experimental result of LFK.
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0 +1 +2  +3
k-NEARINSERT 45 6 1
k-NEARNEIGHBOR 50 2 2

Slide Coloring Algorithm | 51 3
Short Bridge Algorithm 53
GA 55
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Fig.4 Numbers of register and generation numbers.
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