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A GPU-oriented loop fusion method

Yang Yang® ** , Cui Huimin " , FengXiaobing "
( * SKL. Computer Architecture ,ICT,CAS, Beijing 100190)
( ™ Graduate University of Chinese Academy of Sciences, Beijing 100039)
Abstract

To solve the problem that current tools for automatical mapping of C or Fortran programs onto a general purpose
graphic processing unit (GPU) mainly aim at generating an independent GPU kemel for each individual loop,
which hinders the exploitation of inter-loop data reuse, this paper presents a novel GPU-oriented code transforma-
tion approach for loop fusion. The approach integrates strip mining and redundant computation to eliminate data de-
pendence between iterations, and takes advantage of GPU’ s on-chip shared memory to achieve inter-thread data ex-
change so0 as to map this kind of programs onto GPUs effectively. The experiment on various programs demonstrate
that the proposed framework can achieve the 1. 96-fold speedup because of its reduction of global memory access.

Key words: general purpose graphic processing unit (GPU) , loop fusion, parallelization, CUDA, inter-loop

data reuse
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