W32k 11 it (=N HL =23 Eile Vol. 32 No. 11
2009 4F 11 A CHINESE JOURNAL OF COMPUTERS Nov. 2009

BT A3 4425 SIMD 249367 BB %
KAHE KEHE KEL BART

EHR¥IFTAL MBS B 200433)

M E BEE SIMD )RE TR N 2 BRI HUAR AR 04 7 N S A0 A ROR) P G — R R A AR A 4R G
AT FE ) . B AT B ) SIMID 2544 O [R] — #5415 X0 A [ 19 B0 007 9 3 436 17 A () 1) i 4 ROAS » B 450 4 B2 98 19
B, X5 B FY) STMID 45 4 T [7] I 52 B FR) 45 41 4> Kt il 2 e AR P9I ] A 280 3P0 46 11 500 A A 6 5 F 48 s 1 A
I FE v SIMD 45 4 N 445 B9 FF A7 BERE 7™ A2 2 00 T TR A2 . SO EF X SIMD G Ak T i 89 47 B2 1a) 23, 428 i 7 — Fi
AT VL AR AE X AR RO A O B AT 20 ) B A 36 4256 DT el 2 48 47 00 98 o7 9 B 3 28 Y A R
1. S5 RO 2 W] 3 Bk T LA AR R 2 AR A A ) R AT BE L X 22 U Rt P AT B e 2R

KB A MLEER] U AL B A R AL AT
HEESEKS TP311 DOI & 10. 3724/SP. J. 1016. 2009. 02168

Optimizing the SIMD Parallelism Through Bitwidth Analysis
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Abstract  Although the SIMD units have been widely used in different architecture designs, the
automatic optimizations for such architectures are not well developed yet. Since most optimiza-
tions for SIMD architectures are transplanted from traditional vectorization techniques, many spe-
cial features of SIMD architectures, such as packed operations, have not been thoroughly consid-
ered. While operands are tightly packed within a register, there is no spare space to indicate over-
flow. To maintain the accuracy of automatic SIMDized programs, the operands should be un-
packed to preserve enough space for interim overflow. However, such a strategy would lead to
great overhead. Moreover, the additional instructions for handling overflows can sometimes pre-
vent other optimizations. In this paper, a new technique, BCSA (Bitwidth controlled SIMD arith-
metic) , is proposed to reduce the negative effects caused by interim overflow handling and elimi-
nate the interference of interim overflows. The algorithm is applied to the multimedia benchmarks
of Berkeley. The experimental results show that the algorithm can significantly improve the per-

formance of multimedia applications.
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struction Multi Data (SIMD) instruction sets.

Currently, programmers are mainly restricted to utilize
these SIMD instructions through in-lining assembly codes or
intrinsic functions. With these methods, the development be-
come extremely inefficient and the code would be hard to be
transplanted between different platforms. An alternative way
is to make compiler automatically generate SIMD instructions
from the code of standard high level programming languages.
Although SIMD optimization is a part of vectorization, the
traditional vectorization technique could not be simply trans-
planted to SIMD optimization due to the differences between
vector processor and SIMD architecture. Currently, there is
only few compilers could speedup some individual multimedia
applications.
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