$30% A4 it " HL =2 Eire Vol. 30 No. 4
2007 4£ 4 A CHINESE JOURNAL OF COMPUTERS Apr. 2007

BEEENMXEEFHEREREHREGH
ARM/Thumb bIE S5 S E

= ~ =
~ é T ? 1%3\ t
(E PR AR KRN BE KV 410073)

OB W ARG g AR T B RR AR B BE O/ DR A5 AR L b 5 A H AR ARM XL
154 e A LA 7R HLA B Y 32 fiL ARM 45 S AR B 38 308 — D 4E080 Y9 16 A2 Thumb 48 44 . B9 AAE AL 1k
AT ZA BisZ BT Z P, i TR —DRIFA Thumb U3 LA 59 ARM (R RS 3047 3 2 1915 4, N I B4R
HITH LU 2 o5 S 2 B0 A7 2 () (TR RE S 22 103 A ). B X Rl B4 SCHp 3 — R A A B 0 Ll A
Tt P 09 A [s) 30 2 A 32 456 3t 2 3 SR ARML B Thumb 54 52 AR L 45 0] 5235 Mo A4 H AR AR /N Fis 47 1 ). 3
B 5 R 5 T s A B A OGBS A R RS )5 TR R iR . 95 L LA SR O B X R R B S AT
H profiling 7} M7 R4S H2 7 18 17 1] ). %&’Eﬁéﬁ%i‘%%7X¢E@Ti*7ﬁxii&‘i{%iﬂ&& B ARCTS /N R gE L JF B
T T HE A A 4 b A

K BB RS %A ARM/Thumb
FEESES TP3l4

Instruction Selection for ARM/Thumb Processors Based on a Genetic Algorithm
Coupled with Critical Event Tabu Search

WU Sheng-Ning LI Si-Kun
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Abstract  In the embedded domain, not only performance, but also memory and energy are im-
portant concerns. A dual instruction set ARM processor, which supports a reduced Thumb in-
struction set with a smaller instruction length in addition to a full instruction set, provides an op-
portunity for a flexible tradeoff between these requirements. For a given program, typically the
Thumb code is smaller than the ARM code, but slower than the latter, because a program com-
piled into the Thumb instruction set executes a larger number of instructions than the same pro-
gram compiled into the ARM instruction set. Motivated by this observation, this paper proposes
a hybrid evolutionary algorithm that can be used to enable a flexible tradeoff between the code
size and execution time of a program by using the two instruction sets selectively for different
parts of a program. The proposed approach is based on a genetic algorithm coupled with critical
event Tabu Search as the local search. The instruction set is determined to be used for each func-
tion, and the execution time is got based on the profiling analyses of the dynamic behavior of a
program. The experimental results show that the proposed technique can be effectively used to
make the tradeoff between a program’s code size and execution time and can provide much flexi-

bility in code generation for dual instruction set processors in general.
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