(®)
2017 2019

agnostic SIMD IR

SIMD IR Code Generation for Vector-Length Agnostic Architectures

LEE, JINPIL

2,800,000

SIMD
Intel ARM
SVE FPGA SIMD
OpenMP SIMD
SIMD

ARM  RISC-V
FPGA

In this study, we propose an intermediate representation form called SIMD IR
to express parallelism without assuming a specific vector width and generate SIMD instructions in
our compiler. We made SIMD IR independent from specific vector widths and instruction sets for a
variety of architectures. As a result, the compiler can handle not only Intel’ s vector instruction
set, but also ARM"s SVE or FPGAs that treat data as a continuous stream. We extended the OpenMP SIMD
and task directive so that the compiler can use SIMD IR to generate SIMD code for various
architectures.
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float old[M][N];
float new[M][N];

#pragma spd region [/ Top Module
for (intt = 0; t < TIME_STEP; t++) {
#pragma spd offload // Module 1
for (inti=1;i <M-1; i++)
for (intj =1; j < N-1; j++)
newl i][j] = (old[i][j-1] + old[i][j+1]
+ old[i+1] + old[i-1][j]) * 0.25;

#pragma spd offload // Module 2
for (inti=0;i<M;i++)
for (intj=0; j < N; j++)
old[i][j] = new[i][j];

}
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