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ABRN: An Adaptive Buffer Replacement for
On-Demand Multimedia Database Service Systems

Kwang Chul Jung' - Ung-Kyu Park '

ABSTRACT

In this gaper, we address the problem of how to replace buffers in multimedia database systems with
time-varying skewed data access. The access pattern in the multimedia database system to support audio-on-
demand and video-on-demand services is generally skewed with a few popular objects. In addition the access pat-
tern of the skewed objects has a‘time-vnrjing My. In such situations, our analysis indicatés that conven-
tional LRU(Least Recently Used) and LFU(Least Frequently Used) schemes for buffer replacement are not
suited. We propose a new buffer replacement algorithm(ABRN: Adaptive Buffer Replacement using Neural

3 A:PIFANF VA7 L dojgol 2AF4H
3 AU AR
F342:1996d 104 49, AALRE:1996'd 114 209



1670 SIRJYHDXEIRS =X M3 X 73(96.12)

Networks) using a neural network for multimedia database systems with time-varying skewed data access. The
major role of our neural network classifies multimedia objects into two classes: a hot set frequently accessed with
great popularity and a cold set randomly acoessed with low popularity. For the classification, the inter-arrival
time values of sample objects arc employed to train the neural network. Our algorithm partitions buffers into
two regions to combine the best properties of LRU and LFU. One region, which contains the 84 objects, is
managed by LFU replacement and the other region, which contains the cold set objects, is managed by LRU
replacement. We performed simulation experiments in an actual environment with time-varying skewed data
access to compare our algorithm to LRU, LFU, and LRU-k which is a variation of LRU. Simulation results
indicate that our proposed algorithm provides better performance as compared to the other algorithms. Good
performance of the neural network-based replacement scheme means that this new approach can be also suited
as an alternative to the existing page replacement and prefetching algorithms in virtual memory systems.
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[ ABRN Algorithm

ABRNmanager {o,) : Pointer to o,

Dagin

Xo, = GetAccessHistoryInformatior (o)) ;

x0, = GetInterArrivalTimeUsingBPIN (Xo};

if xo. <= Tp than

//predicted inter-arrival time value is less than a threhold value
PUt O in He,

put o in G,
if o, € BUFFER them //Hit case
update butfer type; //hot set ar cold set
ales //miss case
begin
if o, € H,. then //0; is classfied into hot set
if there exists in a free buffar then
//put the requested abject in LFU area
put o, in :
else

select a candidate victim from LFU area;
select a final victim betwean LRU abjects and
a candidate victim using LAU sheme;
expel victim fram L5V area and put o in it;
ond
alese //o, is classfied into cold set
if there exists in a free buffer than
//put the requestsd abject in LR{ area
put o, in rROFFER;
alse

bagin

salect victim fram LRU area;

expel victim fram 1RU area and put o; in it;
ond

-l
return buffer address of o,
-d

(22%! 6) ABRN Y2|E
(Fig. 6) ABRN Algorithm
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