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An Efficient Spatial Data Cache Algorithm for a Map Service in
Mobile Environment

Jin-Yong Moon*

Abstract

Recently, the interests of mobile GIS technology is increasing with the spread of wireless network,
the improvement of mobile device’s performances, and the growth of demands about mobile
services. Providing services in a wireless environment with existing wired-based GIS solutions have
many limitations such as slow communication, processing rates and screen size. In this paper, we
propose a cache algorithm on client side to solve the above problems. The proposed algorithm
demonstrates the performance improvement over known studies by utilizing unit time and spatial
proximity. In addition, this paper conducts a performance evaluation to measure the improvement in
algorithm efficiency and analyzes the results of the performance evaluation. When spatial data
queries are conducted, according to our performance evaluation, hit rate has been improved over the
existing algorithms.
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if(p is already in the cache)then
if(t-time(p) > Unit timejthen
increment Uncorrelated_Reference_Counter(p) by 1
else
increment Correlated_Reference_Counter(p) by 1
t\'me(tp):t
Jend_i
else
min=MAX NUMBER
for(all pages g in the cache)
if(t-time(q) > Unit time)then
victim=gq
min=MIN NUMBER
//end_if
if(Correlated_Reference_Counter(q) < minjthen
victim=q
min=Correlated_Reference_Counter(q)
//end_if
else if((Correlated_Reference_Counter(q) = min)and
Uncorrelated_Reference_Counter(victim)
< Uncorrelated_Reference_Counter(g))or(time(victim) <
time(q))then
victim=q
//end_for
fetch p into victim
if(t-time(p) > Unit time)then
increment Uncorrelated_Reference_Counter(p) by 1
else
increment Correlated_Reference_Counter(p) by 1
time(p)=t
/end_gelse
(Figure 1) Proposed algorithm
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<Table 1> Performance Evaluation of Region
Query(unit: %)
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<Table 2> Performance Evaluation of Point
Query(unit: %)
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