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Abstract: BLAS is a fundamental math library in scientific computing. Thus, each CPU vendor releases
optimized BLAS library for its own CPU. Loongson CPU series are developed by the Institute of Computing
Technology, Chinese Academy of Sciences. In 2010, it released Loongson 3 CPU series. This paper introduces the
open source BLAS library OpenBLAS, which is forked on GotoBLAS 2-1.13 BSD version. BLAS Level 3 functions
of OpenBLAS is optimized on Loongson 3A quad cores CPU. In sequential optimizations, blocking, hand coding
assembly kernel, Loongson 3A special instructions and reordering instructions are utilized. The performance of
BLAS Level 3 subroutines exceeded GotoBLAS and ATLAS by about 75% and 17%. Meanwhile, it exceeded
GotoBLAS and ATLAS by about 103% and 36% in double precision functions. In parallel multi-threads
optimization, this study used interleaved data buffer layout to avoid shared L2 Cache conflictions among
multi-threads. OpenBLAS achieved 3.47 speedups on quad cores. In 4 threads, the performance of OpenBLAS
BLAS Level3 functions exceeded GotoBLAS and ATLAS by about 69% and 34%, 89% and 55% in double
precision functions.
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75%7F= 17%. 2 F 45 & %405 T GotoBLAS #= ATLAS 103%= 36%. 4 BLAS 3 & 547107 @, R $K48 4
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AFH MKLZ AMD 2 711 ACMLELIBM 2 7 (¥ ESSLI I 47 BLAS BT UE 92 B, b dnd% 0 F LIC 4wl
1K 1Y) GotoBLASPY ¥ J] 38 M A3 AR fr) ATLAS %160,

Jeits 3A CPU 25— s 35 2 1% A 88 AL Tl g i s 35 BRI H M &k T 44
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AU A JGE N ANMRAE B J6 3, LU Mr<Nr A C Je 3 AN 3E 75 Mr FlNr AN 354785 47 T — 4110 A Fl B TG,
TE i R U7, Goto 25 A\ fE X86 CPU _E15-3 T % %1 1) GEMM 1 fig.
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Lo BRGNS E I 128-bit Vi 47452 RITIEHE 2 DL 2 Fi 4 B HE S BR AT SR R FR A0 Ak AN T A T 388 e 1)
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