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Abstract We proposed a novel energy optimization technique for smartphone GPUs, more

aggressively lowering the GPU frequency while obtaining higher energy efficiency with a negligible

negative impact on the GPU performance. In order to achieve the Quality of Service (QoS) specified

by the smartphone application, the proposed optimization technique employed the minimal acceptable

GPU frequency based on average Frames per Second (FPS) for each GPU frequency level. Our experi—
mental results on a smartphone development board showed that the proposed technique can reduce the
GPU energy consumption by up to 23% over the default DVFS algorithm with only a 0.45 frame drop.

Keywords: mobile GPU, quality of service, frames per second, battery time
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App.1 |App.2 | App.3| App.4| App.5| App.6 | App.7
FPS
@160Mz 49.52 | 59.8 | 52.6 | 38.2 | 58.38 | 39.9 |33.07
FPS
@266MLiz 57.08 | 59.84 | 583 | 57 |[58.47 |49.76 | 46.81
FPS 58.29 | 59.86 | 59.0 | 58.58 | 58.45 | 52.51 | 58.39
@350MHz .29 | 59. . . . . .
FPS 59.53 | 59.93 | 59.4 |59.49 | 58.85 | 51.41 | 58.5
@440MHz ' ' ’ ’ ’ : ’
FPS . -
@DVFS 58.75 | 59.76 | 58.7 | 58.6 | 59.1 | 52.1 | 57.9
Average
frequency | 333.3 | 205.5 | 274.4 | 353.3 | 210.8 | 396.3 | 354.6
for DVFS
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