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Analysis of the CPU/GPU Temperature and Energy
Efficiency depending on Executed Applications
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Abstract

As the clock frequency increases, CPU performance improves continuously. However, power and
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thermal problems in the CPU become more serious as the clock frequency increases. For this
reason, utilizing the GPU to reduce the workload of the CPU becomes one of the most popular
methods in recent high—performance computer systems. The GPU is a specialized processor
originally designed for graphics processing. Recently, the technologies such as CUDA which utilize
the GPU resources more easily become popular, leading to the improved performance of the
computer system by utilizing the CPU and GPU simultaneously in executing various kinds of
applications. In this work, we analyze the temperature and the energy efficiency of the computer
system where the CPU and the GPU are utilized simultaneously, to figure out the possible
problems in upcoming high-performance computer systems. According to our experimentation
results, the temperature of both CPU and GPU increase when the application is executed on the
GPU. When the application is executed on the CPU, CPU temperature increases whereas GPU
temperature remains unchanged. The computer system shows better energy efficiency by utilizing
the GPU compared to the CPU, because the throughput of the GPU is much higher than that of the
CPU. However, the temperature of the system tends to be increased more easily when the
application is executed on the GPU, because the GPU consumes more power than the CPU.
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void increment_cpu(float *a, float b, int N)
{
for(intidx — 0; idx=N:idx++)
afidx]=alidx]+b:

increment cpu(a.b.16):

GPU =213

__global__voidinerement_gpu(float *a, float b, int N)
intidx = blockTdx.x * blockDim.x + threadldx.x;
alidx]—alidx]+b:

E
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increment_gpu=id, 45=52(a,b,16);
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