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Design of Coarse-grained Garbage Collection on Java Environment

TOMONORI YATA," ATSUSHI MAEDA' and YOSHINORI YAMAGUCHI

Incremental garbage collectors based on mark-sweep algorithms can minimize the pause
time caused by garbage collection at the expense of increased CPU time. The main reasons
for this performance degradation include: mark/cons ratio gets worse in incremental collectors
because objects are marked earlier than in non-incremental counterparts, increase in number
of calls to collectors routine, and write barrier overhead. On the other hand, generational
collectors can achieve high efficiency and relatively short pause time in average. But it is
not fully suitable for real-time application, since they occurs some long pauses by garbage
collection for old generation space (major collection). In this presentation we propose a new
GC algorithm which is called Coarse-Grained Incremental GC based on generational garbage
collector. This algorithm incrementally reclaims old generation space every time a minor
collection is performed, and it can not only achieve high efficiency but also ensure real time
response. We demonstrate effectiveness of this algorithm by implementing and evaluating on
JikesRVM which is Java VM for research developed by IBM T.J. Watson Research Center.
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