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Comparing Reference Counting and Distributed Marking
on Distributed-memory Parallel Computers

HirOoTAKA YAMAMOTO,! KENJIRO TAURAt and AKINORI YONEZAWA'

We compare two common schemes of dynamic memory management on distributed-memory
parallel computers, namely reference counting and distributed marking. We present a simple
performance model to analyze the two schemes, and draw two important observations: 1)
the performance of reference counting is proportional to the “depth” of garbage; specifically,
it suffers severely when application programs use deeply nested data structures such as dis-
tributed trees. 2) Given sufficiently large heaps, the cost of distributed marking decreases
as the heap size increases, as is the case in most tracing collectors. On the other hand, it
is shown that increasing the heap size does not improve performance of reference counting
as much, since its cost has a constant term against the heap size. By implementing dis-
tributed garbage collectors based on the two schemes, we confirmed our observations using

three parallel applications.
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