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Abstract In molecular biology, DNA sequence searching is one of the most crucial operations.
Since DNA databases contain a huge volume of sequences, a fast indexing mechanism is essential for
efficient processing of DNA sequence searches. In this paper, we first identify the problems of the
suffix tree in aspects of the storage overhead, search performance, and integration with DBMSs. Then,
we propose a new index structure that solves those problems. The proposed index consists of two
parts: the primary part represents the trie as bit strings without any pointers, and the secondary part
helps fast accesses of the leaf nodes of the trie that need to be accessed for post processing. We also
suggest an efficient algorithm based on that index for DNA sequence searching. To verify the
superiority of the proposed approach, we conducted a performance evaluation via a series of
experiments. The results revealed that the proposed approach, which requires smaller storage space,
achieves 13 to 29 times performance improvement over the suffix tree.
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2 HEE ¢]o] S0l UA] size #F srch @2 W
A7lE #8E JEhdth ths, 394I9] Line 1394
last == AA7IR] =25 £AHo7 glo] Eoly
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€ dA == go] AAl FHolA Y wiAH k= g
“éol ozt o == #Wl FEE $5H next,
srch, last 4 3 AAAsI ATk
Algorithm Search_Trie

mlru

nr o ro

Input @ Trie index T, Query Q, Page Info P
Output : set of answers
1. srch = 0, next := 0, size = 1, last = 0;
2. For (pageLevel := 0; pagelLevel < p_Height;
pageLevel++) do

3. if (pageLevel > 0) then {
4 Page_Change(),
5. reset size, last, next, srch } ;
6 For (nodeLevel := 0; nodeLevel < n_Height;

nodeLevel++) do
7 while (isBefore(next)) do {
8. increment srch,
9. update size } ;
10. if (!match(node(next), query_bit)) return(’No

Match’) ;
11. if (isLast(query_bit)) return(find_answers()) ;
12. get(query_bit), increment srch, update size ;
13. while (isBefore(last)) do { update size } ;
14. if (nodeLevel < n_Height - 1) then { reset
next, srch, last } ;
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trie_idx page_tbl R_tree trie_idx page_tbl leaf_tbl
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6 68.1(62.1) 230,423.5(230,417.5) 919.2(256.2) 3702.7
8 37.3(24.2) 13,612.4(13,599.3) 741.3(14.5) 3701.9
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