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An Update-Efficient, Disk-Based Inverted Index Structure for
Keyword Search on Data Streams

Fun Ju Park” - Ki Yong Lee"

ABSTRACT

As social networking services such as twitter become increasingly popular, data streams are widely prevalent these days. In order to
search data accumulated from data streams efficiently, the use of an index structure is essential. In this paper, we propose an
update—efficient, disk-based inverted index structure for efficient keyword search on data streams. When new data arrive at the data
stream, the index needs to be updated to incorporate the new data. The traditional inverted index is very inefficient to update in terms of
disk 1/O, because all index data stored in the disk need to be read and written to the disk each time the index is updated. To solve this
problem, we divide the whole inverted index into a sequence of inverted indices with exponentially increasing size. When new data
arrives, it is first inserted into the smallest index and, later, the small indices are merged with the larger indices, which leads to a small
amortize update cost for each new data. Furthermore, when indices stored in the disk are merged with each other, we minimize the disk
1/O cost incurred for the merge operation, resulting in an even smaller update cost. Through various experiments, we compare the update
efficiency of the proposed index structure with the previous one, and show the performance advantage of the proposed structure in terms
of the update cost.

Keywords : Inverted Index, Data Streams, Index Update, Keyword Search
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Fig. 1. Example of an inverted index
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processDocument(document d) {
if (I is full)
merge(ly, I);
insert d to Iy
}

merge(l;, L) {
if (IM is full)
merge(li, L)
if (I is empty or does not exist)
rename I as [,
else {
merge [ and L1 to produce updated I.;
empty Ij;
}
}

Fig. 6. Index update algorithm
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// a query is given as q = (W, k),
// where W = {wl, w2, .., w,} and
// k is the number of documents to be retrieved
processQuery(W, k) {

¢ = 2; // a user-specified constant

for each w in W do

Ckx(w) = the most recent c-k documents
containing w;
endFor
Ck = Clwp) N Cilw2) N .. N Cilwn)s

while do
if ICdl > k then
return the most recent k documents
among those in Cy;
for each w in W do
Ci(w) = the next most recent c-k documents
containing w;
endFor
Ck = Gk U (Clw) N Culw2) N .. N Culw));
endWhile

—

Fig. 7. Keyword search algorithm
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Table 1. Disk 1/0 in the proposed structure

n read write total
1 Ty To
2 To 2To 3T
3 To To
4 Ty 2Ty 3Ty
5 4Ty 5Th 9Th
6 To 2To 370
7 Ty To
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9 4Th 5T 9Ty
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11 8Th 9Th 17T,
12 Ty 2Ty 3T
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