2014 %38 % FE G EKFFIR(ERAFR) Vol.38 No.3
%3 M Journal of China University of Petroleum Jun. 2014

XEHS :1673-5005(2014)03-0174-07

3T CUDA 1) GPU 5§45y S B R A AL g

XNEF, £ &, 207, A, TRR

(PR B WK FTEME B TEER, LAFE 266580)

doi;10.3969/j. issn. 1673-5005. 2014. 03. 029

FEE . 34T NVIDIA GPU JIRJZAb 38 SIMD 454445 3 4318 i 75 3 B N R P MR RE 7= 25 W2 . FE SR J2 R A8 H 7 o )
< BRAT BARRY SIMD 254400 2 A R AL SR s  AG ERHE IR AR IR B AT, SRS ASTR] SIMD 38 v 36 54 [R] B% 4% 1 £ 1
533 RAT BNE— PR b T SIMD 8RR SEBRIREL . fH ] CUDA X 3 W b S i 1 A7 1 IR S 25 SR 3R U, A 1
SR AT FH 25 I AT T RE RS IR TAR P (W I L TR S B IR | TR E PR A

FKHEIR  SIMD; 550003 30 R 5 TREMIER ; TR AT

hE SRS . TP 338 MHRFRERD A

GPU conditional branch divergence converging optimization
strategies based on CUDA
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Abstract: The underlying rules how the NVIDIA GPU deals single instruction multiple data (SIMD) conditional branch di-
vergence and its impact on application performance were analyzed. Based on loop postpone or loop advance, two SIMD condi-
tional branch divergence optimization strategies were proposed, in which conditional branches that choose the same path in
different SIMD lanes were merged into one loop step, resulting in reducing the number of SIMD operations. The experimental
results of these two strategies by using CUDA show that the application achieves expected speedup when the conditions of ap-
plying these strategies are met. These strategies are less difficult to implement and have a strong operability.
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Fig.1 A branch execution example using converging

optimization strategy based on loop postpone
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Fig.5 Performance impact of converging

optimization strategy based on loop advance
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