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Aggregate Queries over Data Streams Based on Multi-Bloom Filters

ZHANG Yu, SHEN Hong
(Department of Computer Science and Technology, University of Science and Technology of China, Hefei 230027)

Abstract This paper targets at aggregate queries over historical data in data stream within time intervals, and proposes a novel storage model
called Multi-Bloom Filters(MBF) based on Bloom Filters(BF). It uses a global bit vector to realize high efficiency of insertion and query, combines
dynamically allocated local counter vectors to store historical data over different time intervals into these counter vectors. Therefore, MBF efficiently
supports to store and query historical data over data stream using multiple levels of time granularities. A method of compressing space of MBF is
given under the condition that the time span is very large. Analysis shows that MBF has great flexibility and supports approximate aggregate queries
over historical data within time intervals, where optimal parameters of MBF are provided in term of query accuracy.
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Repeat

Create a global BF with size m; to store the synopsis of next n;
elements

Repeat

Create a local CBF with size m, for next n, elements

For each element ¢; in this next n, elements

for each bit  {BF[hi(e;)], BF[ha(ei)], ,BF[h«. (ei)]} do

BF[h(e)] =1

for each counter {CBF[hi(ei)], CBF[h,(e))], ,CBF[h. (&)}

do

CBF[h (e;)] = CBF[h (e)] +1

Add the local CBF to the tail of CM

End Repeat

Put the current MBF into external memory and register it in
MBF_Table

End Repeat
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Look for MBFs from MBF_Table by the input time interval
For each MBF in these MBFs
Probe k; bits BF[h; (e)], BF[h; (e))], ,BF[hi (€i)]
if none of the above k bits is 0
then
IsInserttion = Ture
Else IsInserttion = false
End if
if IsInserttion
then
For each CBF in the current MBF
COUNT = COUNT +min{CBF[h;(e)], CBF[ha(e})],
CBF[h. ()]}
Else  COUNT=0

End if

Output COUNT
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