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Incremental Garbage Collection Counsidering the Objects’ Lifetime

TATsSUNOBU KoOI1kE," TERUO IWAI' and MASAKAZU NAKANISHItH

Real-time Garbage Collection is a study that makes pause time of GC as short as possible.
Treadmill GC, one of the real-time GC algorithms, is improved Copying GC. In this scheme all
objects are linked by cyclic doubly-linked lists (treadmill). Objects are not removed by copy-
ing, and objects’ pointer of treadmill are relinked. This means that advantages of Copying
GC are preserved, solving read barrier problem at the same time. We propose the “Oppor-
tunistic Treadmill GC”, which is a Garbage Collection technique that the collector traces only
short-life objects, setting long-life objects out of collector’s view. There is a strong evidence
that the overwhelming majority of objects die very young, although a small proportion may
live for a long time. In Treadmill GC, pause time of GC is mostly the time for relinking
alive objects. Especially in the original Treadmill GC, collector has to relink all alive object.
However in Opportunistic Treadmill GC, collector only has to relink short-life objects of all
alive objects. Hence we can make a pause time of GC shorter and improve effective real-time
GC. Then we implemented the original Treadmill GC and Opportunistic Treadmill GC on an
incremental garbage collector of the Lispl.5 based system, and showed how efficient it is by
a few experiments. In comparison with the original Treadmill GC, we could decrease average
time of one GC execution as well as total execution time. We refined incremental GC so that
the real-time systems with our Opportunistic Treadmill GC will be more useful.
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