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Abstract

In order to solve a non-uniform memory access architecture (NUMA )’ s performance degradation in garbage
collection (GC) caused by a large amount of remote access during GC, each phase of the GC process was analyzed
and studied, and a high-efficient, real-time and stable GC algorithm was proposed for NUMA. The algorithm im-
proves the traditional generational GC mechanism’s heap space based on the non-uniform memory access architec-
ture first, and then, greatly decreases the number of remote access in the course of GC by controlling the selection
of initial root objects during the live object scanning phase, the stealing task queue in the phase of dynamic load
balance, and the object copying location during the procedure of copying live objects. The advanced GC algorithm
can be applied to all NUMA platforms. The final results of the experiments on the Godson-3 NUMA platform show
that the proposed algorithm can reduce the stop-the-world (STW) time during GC, and enhance the performance
and stability of the application program. For the SpecJVM2008 benchmarks, the new algorithm averagely reduced
the STW time by 14.6% (reduced the total time by 4. 1% to 41.58% ), averagely increased the performance of
the application program by 4. 68% (the ceiling value was 17.8% ), and improved its stability by 76.2% .

Key words: non-uniform memory access architecture (NUMA ) , garbage collection (GC) , generational GC,

live object, root object, dynamic load balance
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