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Abstract In the mobile Internet environment, frequent communications between a mobile device
and a content server are required for searching or downloading learning materials. In this paper, we
propose an efficient prefetching technique to reduce the network cost and to improve the
communication efficiency in the mobile dictionary. Qur prefetching-based approach can be explained
as follows. First, we propose an overall framework for the prefetching—based mobile dictionary.
Second, we present a systematic way of determining the amount of prefetching data for each of
packet-based and flat-rate billing cases. Third, by focusing on the English-Korean mobile dictionary
for middle or high school students, we propose an intuitive method of determining the words to be
prefetched in advance. Fourth, based on these determination methods, we propose an efficient
prefetching algorithm. Fifth, through experiments, we show the superiority of our prefetching-based
method. From this approach, we can summarize major contributions as follows. First, to our best
knowledge, this is the first attempt to exploit prefetching techniques in mobile applications. Second,
we propose a systematic way of applying prefetching techniques to a mobile dictionary. Third, using
prefetching techniques we improve the overall performance of a network-based mobile dictionary.
Experimental results show that, compared with the traditional on-demand approach, our prefetching—
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based approach improves the average performance by 9.8%~33.2%. These results indicate that our
framework can be widely used not only in the mobile dictionary but also in other mobile Internet

applications that require the prefetching technique.
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Algorithm PrfetchWords(word w)

(1) Retrieve the result of w and store it into r[1];

@ i=1

(3) s :=ComputePrefetchSpace(r, i);

(4) while s is enough do

(5) w’ := ChooseNextWord(r, i);

6) i=i+1;

) Retrieve the result of &’ and store it into r[i];
8) s = ComputePrefetchSpace(r, i);
9) end-while

—

10) return r[1..i] as the result;
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Function ComputePrefetchSpace(result [}, number n)
ey
@
®
@
®)

CurrentSpace := Q;
fori:==1tondo
CurrentSpace == CurrentSpace + sizeof(r[i]);
spare := MAX_SIZE — CurrentSpace;
return spare;
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Function ChooseNextWord(result r{], number n)
)
(2) returnw;
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w := the next word of #[n] in the list of new words;
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