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A novel page replacement policy associated with ACT-R inspired by
human memory retrieval process

Hongchan Roh' - Sanghyun Park™

ABSTRACT

The cache structure, which is designed for assuring fast accesses to frequently accessed data, resides on the various levels of
computer system hierarchies. Many studies on this cache structure have been conducted and thus many page-replacement algorithms have
been proposed. Most of page-replacement algorithms are designed on the basis of heuristic methods by using their own criteria such as
how recently pages are accessed and how often they are accessed. This data-retrieval process in computer systems is analogous to
human memory retrieval process since the retrieval process of human memory depends on frequency and recency of the retrieval events
as well. A recent study regarding human memory cognition revealed that the possibility of the retrieval success and the retrieval latency
have a strong correlation with the frequency and recency of the previous retrieval events. In this paper, we propose a novel
page-replacement algorithm by utilizing the knowledge from the recent research regarding human memory cognition. Through a set of
experiments, we demonstrated that our new method presents better hit-ratio than the LRFU algorithm which has been known as the best
performing page-replacement algorithm for DBMS caches.
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Input ¢ (current time), p (requested buffer page)
IF p exists in the buffer cache THEN

&
G ()= Y Flt.—t,(p))
i=1

FOR =k to 2 DO
tip) = t1(p)
END FOR
t!(p) = le
Update the heap structure by reflecting G ()
ELSE IF buffer is full THEN
victim = the root of the heap structure
IF the victim is dirty THEN
write-back the victim to the disk
END IF
fetch the missed page p from the disk
G (p)=F(t,)
ELSE
fetch the missed page p from the disk
G (p)=Flt,)
END IF
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