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Study on SIMD Method of Vector Math Library
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Abstract It’s an inexorable trend from basic math library to vector math library with the occurrence of SIMD. But
there are many difficulties because of complicated code and many branches of math library. On the other hand, SIMD in-
structions are not complete,so some functions are realized by frequent split and joint, which reduces the performance
quickly. An effective vectoring method of vector math library was proposed in this paper. It consists of key code segment
selection.data pre-processing vectoring and instruction vectoring. This method not only gets an effective performance
improvement as much as possible, but also is a solid base for later depth optimization. The experimental results show
that it can highly improve the functions’ performance such as exp,pow and logl0 up to 24. 2% on average respectively.
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Fig. 1 Operational flowchart of sqrt
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Fig. 2 Flowchart of data pre-processing after vectoring
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Fig. 3 Diagram of realizing long word vector shift function using

word vector shift instruction
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Table 1 Performance improvement of functions using single

item vectorization method

no item clocks clocks improvements/ %
(before) (after)

1 data pre-processing 58 50 13.79

2 shift function 32 21 34. 38

3 fevtds function 37 21 43.24

3.3 ZAEAZHEENLTEHNI

B P R R B AR £, T 0 L pow, exp, log, sqrt,
logl10,asinf, tanh, round, atan 3 9 4~ #17%Y p& % 1) A % 0] & 1k
A FEAT P RE I, S5 R Nk 2 A,

F 2 R LT bR B G 1 22 b Ak D vk S PR BE RO 4R T
Table 2 Performance improvement of some typical functions using

multiple vectorization methods

X X clocks clocks | L
simd-function improvements/ % optimizations
(before) (after)
. data pre-processing,
simd_exp 260 92 64.6 R
shift, fevtds
. data pre-processing,
simd 390 247 36.7
stme_pow shift. fevtds
X . data pre-processing.
simd_asinf 184 147 20.1 .
shift, fevtds
simd_tanh 247 236 3.64 shift
simd_log10 222 189 14.9 shift
simd_sqrt 58 55 5.17 data pre-processing
simd_round 71 72 —1.41 data pre-processing
simd_log 175 190 —8.57 data pre-processing
simd_atan 147 153 —4.08 data pre-processing
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