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Efficient Stream Sequence Matching Algorithms
for Handheld Devices over Time-Series Stream Data
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ABSTRACT

For the handheld devices, minimizing repetitive CPU operations such as multiplications is a major factor for
their performances. In this paper, we propose efficient algorithms for finding similar sequences from streaming
time-series data such as stock prices, network traffic data, and sensor network data. First, we formally define the
problem of similar subsequence matching from streaming time-series data, which is called the stream sequence
matching in this paper. Second, based on the window construction mechanism adopted by the previous
subsequence matching algorithms, we present an efficient window-based approach that minimizes CPU operations
required for stream sequence matching. Third, we propose a notion of window MBR and present two stream
sequence matching algorithms based on the notion. Fourth, we formally prove correctness of the proposed
algorithms. Finally, through a series of analyses and experiments, we show that our algorithms significantly
outperform the naive algorithm. We believe that our window-based algorithms are excellent choices for embedded

stream sequence matching in handheld devices.
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4.1 FRM-SSM:FRM-based Approach
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Proce dure FRM-SSM (Stream S, Query Sequence Q, Tolerance &)
(1) Loop forever

(2) Make mbr(S{x:y}) usingentries from x to y+o-1;

(3) if D(QUb-1)-0+1:b-0]mbr(S{x:y} <£/J]_7 then

(4) // Consider S[i:i+ Len(Q)-1] asa candidate.

(5) if D(Q,S[i:i+Len(Q)-1])<e then

(6) Return S[i:i+Len(Q)-1] as a similar stream sequence;
(7) endif

(8) endif

(9) end loop
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4.2 DM-SSM:DualMatch-based Approach
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Procedure DM-SSM (Stream S, Query Sequence Q , Tolerance )
(1) Loop forever

(2) Make mbr(Q{l:Len(Q)-0+1}) using entries from 1to Len(Q);
(3) i D(mbr(Q{l:Len(Q)- 0+1)),S[(k~1)-0+1:k-o])<e/J/y then
(4) // Consider S[i:i+ Len(Q)-1] asa candidate.

(5) if D(Q,S[i:i+Len(Q)-1])<¢ then

(6) Return S[i:i+Len(Q)-1] as a similar stream sequence;
(7) endif

(8) end if

(9) endloop
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