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Performance Optimization and Application of KVM in HEP Computing Environment

HUANG Qiu-lan LI Sha CHENG Yao-dong CHEN Gang

(Computing Center, Institute of High Energy Physics,Chinese Academy of Sciences,Beijing 100049, China)
Abstract High Energy physics computing is a high-performance computing application, which highly requires compu-
ting power,and CPU utilization directly affects the computational efficiency of high-energy physics. Virtualization tech-
nology has demonstrated a great advantage in achieving high utilization of resources and resource sharing. This paper
gave performance testing and optimization of KVM. Firstly, we showed testing results and quantitative analysis of per-
formance between KVM and physical machines in aspect of CPU, disk IO and network IO. Then, we demonstrated vari-
ous factors in hardware level and kernel level that affect the performance of KVM through the architecture of KVM vir-
tual machine, including EPT (Extended Page Tables) and CPU affinity which are optimized for KVM. Experiment re-
sults show the penalty of CPU performance for KVM can be decreased to about 3%. Finally, virtual cluster of high ener-
gy computing was shown and the performance of virtual cluster can meet the needs of high energy physics computing.
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