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Abstract

In order to improve the performance of a virtual machine’ s interpreter under the non-uniform memory access
(NUMA) architecture, a study of memory access optimization was conducted. Then, a scheme for memory optimi-
zation of the interpreters under the NUMA architecture was proposed, and based on it, two novel approaches for an
interpreter’ s memory optimization, namely the one using static instruction dispatching and another using dynamic
instruction dispatching, were designed and implemented. According to the scheme, the virtual machine collects the
information of the NUMA nodes when it starts up, and automatically generates all the data structures the interpreter
needs in each NUMA node; when the interpreter is running on a NUMA node, it uses the two mentioned dispatc-
hing optimization approaches to realize its local access to the NUMA nodes. The experimental results demonstrated
that the proposed scheme can significantly improve the performance of interpreters in NUMA systems. The results of
the experiment using the DaCapo showed that the overall performance of the interpreter was improved by 8% , and
the highest increment was up to 23% . The proposed memory optimization algorithm is very easyto implement and
can be applied to most NUMA systems.

Key words: non-uniform memory access ( NUMA ), virtual machine, interpreter, response speed, startup

performance, memory optimization
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