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Generational Garbage Collection Based on Theoretical Analysis of
Lifetime of Objects

E1KO TANAKA,t ATUSI MAEDA," YOSHIO TANAKAft
and MASAKAZU NAKANISHIt

We propose a new, efficient GC algorithm based on adeptive garbage collection (AGC). This
new approach solves tenuring problem in generational garbage collection. In this method, ad-
vancement threshold is dynamically set based on theoretical analysis of survival probability
of objects. The optimal advancement threshold, in AGC, can be set taking account of the
trade-off between the penalty paid for the old object space GC and the copying cost, while
existing schemes only tried to reduce tenured garbage. And the optimal advancement thresh-
old is dynamically set based on survival probability of objects on executing application. GCs
are executed with adjusting advancement threshold dynamically at runtime according to the
cell consumption pace. Cell consumption pace of running application is measured on the fly
and advancement threshold is adjusted dynamically to minimize the total garbage collection
cost. We describe a mathematical model which approximates survival probability of objects.
Detailed explanation of our algorithm is also given. The paper closes with the result showing
that every application we tested executed more efficiently than other schemes.
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