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Mark-and-compact Garbage Collection for Large-size Cache Memory

Kunio Fuisikawa,t HIROSHI NITTAt and MOTOAKI TERASHIMA'

In this presentation, we describe a good effect on program execution time that is produced
by the garbage collection (GC) of a mark-and-compact type being embedded in our Lisp pro-
cessing system running on machines with relatively large-size cache memory loaded, and also
describe an effect by the GC of a copying collection type. Both of the GC belong to the great
group called stop-and-collect GC and the group of generational GC that processes two gener-
ation of data objects effectively. The GC of a mark-and-compact type, or mark-and-compact
GC, proposed here has refinement that improves in time of its process such as pointer adjust-
ments and a mechanism that localizes the consumption of a heap. The mark-and-compact
GC takes far longer time than the GC of a copying collection type, or copying collection GC,
to process the unit of data objects being relocated (moved), but this fact does not necessarily
apply to the total time of program execution. There are many factors that affect the total time
such as the ratio of GC time to the total time, relocation of data objects and heap utilization
in which both GC differ much. We test performance of Lisp programs running on 512 KB,
4MB and 8 MB cache machines. The copying collection GC has few effect on the total time,
but the mark-and-compact GC shortens the total time in case of relatively large-size cache
and makes the total time of many programs shorter than the copying collection GC. This fact
may result from the merits of the mark-and-compact GC: locality of data objects in the heap
and efficiency of the heap utilization.
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