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Improving MapReduce Task Scheduling
for CPU-GPU Heterogeneous Environments

KoicHr SHIRAHATA,T! HirosHr SaTof!
and SATOSHI MATSUOKATL12:13

MapReduce is a programming model that enables efficient massive data pro-
cessing in a large-scale computing environment such as supercomputers and
clouds. On the other hand, recent such large-scale computers tend to em-
ploy GPUs to enjoy its good peak performance and high memory bandwidth.
However, scheduling MapReduce tasks onto CPUs and GPUs for efficient exe-
cution is difficult, since it depends on running application characteristics and
underlying computing environments. To address this problem, we propose a
hybrid online scheduling technique for GPU-based computing clusters, which
minimizes the execution time of a submitted job using dynamic profiles of map
tasks running on CPUs or GPUs. Our experimental results using a K-Means
application show that the proposed technique achieves 1.02-1.93 times faster
than simple techniques, such as ones that CPU only or GPU only schedulings.
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