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Abstract: In high-performance computing, an increase of power consumption along with the advancement
of system performance becomes a major concern. We had expected that there were no applications but
the LINPACK benchmark program which used almost all parts of the K computer and exceeded power
consumption limits. However, we found the cases that power consumption of some applications exceeded
such limits by huge-size job executions occupying the entire system of the K computer due to advances of
massively parallel coding. In this study, we evaluated power consumption by associating the characteristics
of application performance, such as the efficiencies of floating-point calculation performance, main memory
throughput, L2 cache throughput, L1 data cache throughput, and integer calculation performance. From
these evaluations, we found that main memory throughput had greater influence on power consumption than
floating-point calculations.
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Fig. 1 Power transition at HPCG on the K computer.
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Fig. 2 Power transition of RSDFT.
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Table 1 Evaluation Environment on the K computer.
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OS: Linux (8£H 0S)
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Fig. 3 Scalability of power consumption in the rack for
DGEMM.
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D Change of stream
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a(j,1) = ((- - ~(((a(j,1)*a(j,2)+a(j,3))
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!$omp parallel private(tn, idx, i, j)
tn = omp_get_thread num()
idx=1.0
do i=1, cnt

j = int(idx)
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enddo
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(20,000 x 20,000) x (20,000 x 20,000)
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Fig. 4 Basic performance of the fundamental loop.
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Fig. 6 Relation of memory throughput and power consumption

of the fundamental loop.
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Fig. 7 Breakdown of power consumption at the fundamental loops.
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Fig. 8 Power consumption breakdown of the application kernels.
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