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Efficient Dynamic Update Algorithms for a Double-array Structure

KAZUHIRO MORITA,t MASAO FUKETA,t MASAKI OONO?
and JUN-ICHI AOEf

In many information retrieval applications, it is necessary to be able to adopt a trie search
for looking at the input character by character. As a fast and compact data structure for
a trie, a double-array is presented. However, the insertion time isn’t faster than other dy-
namic retrieval methods because the double-array is a semi-static retrieval method that cannot
treat high frequent updating. Further, the space efficiency of the double-array degrades with
the number of deletions because it keeps empty elements produced by deletion. This pa-
per presents a fast insertion algorithm by linking empty elements to find inserting positions
quickly and a compression algorithm by reallocating empty elements for each deletion. From
the simulation results for 100 thousands keys, it turned out that the presented method for
insertion is about 1,600 times faster than the original method, and that the presented method
for space efficiency keeps the activity ratio more than 50%.
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Fig.1 An example of a trie structure.
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Fig.2 An example of a double-array structure.
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Fig.4 Examples of a trie and a double-array after
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01 0000
Table 1 The simulation results.
ooooo 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000
ooooo n 67,266 108,918 150,128 191,213 232,146 272,434 312,935 353,011 392,054 429,283
ooooog m 1 11 5 3 5 6 1 1 4 9
0000 (ms)
oooo 8.6 15.3 21.2 26.7 32.0 37.1 42.0 47.0 51.7 55.6
gooo 0.044 0.039 0.037 0.036 0.036 0.036 0.035 0.035 0.035 0.035
0000 (ms) 0.46 0.46 0.35 0.33 0.32 0.30 0.29 0.28 0.28 0.26
02 0J00000O0O0O0ODOODOoboOoboOobo
Table 2 The simulation results for insertion depending on empty elements.
00000000 m/DASIZE(%) 10 20 30 40 50 60 70 80 90
0000 (ms) 0.037 0.033 0.034 0.033 0.034 0.034 0.034 0.036 0.033
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Fig.5 The simulation results for storages after deletion.
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