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ETHs: A Data Stream Synopsis Maintaining Algorithm Based on Exponential Partition in n-of-N Model

QIU Hai-Yan CHEN Li-Jun ZHAO Jia-Kui
(Department of Computer Science & Technology, Peking University, Beijing 100871)

Abstract Maintaining data stream synopsis is very important in DSMS. Data stream tuple is real-time, continuous and
ordered (namely, aged). Query engine needs to adjust query plan by on-line synopsis to guarantee its processing effi-
ciency. In this paper, we propose a new synopsis structure called ETHs, which partitions time dimension into expo-
nential intervals by EH partitioning technique. In each subinterval, we use tiny histogram which has small space and
time complexity to record summary information. So, it can reflect the stateness of certain data elements and share com-
putations under n-of-N model. With a guaranteed precision of eN,it continuously maintaining the summary information
of the most recent N elements over data stream with little time and space overhead. Performance study shows that
ETHs is a good data stream synosis maintaining algorithm.
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Under Uniform Distribution (N=100k)

"7 threshold=4 —4—
threshold=3 ~~¢—
threshold=2 -

a.64 T T v

-]

.

a
T

10 20 30 40 356 66 76 60 90 160
Selectivity (%)

3 FHSHETARBEUSHREEL

Under Normal Distribution (N=100k)

" threshold=4 ~——
threshold=3 —»&¢—
threshold=2 ---%¥-—

o
.
[
Y
" ~c
e
i

Avg Estimation Error

1B2BSB46566678&696186
Selectivity (%)

B4 EELATAEHEERSHRERL

Under Normal Distribution
0,08 T T T
queue iengthB 512 —t— |
queue length=1624 7-53‘—““"‘——"_'
8.87 'queue length=2048 T
oo | /"“ -
13
Fg 0.5 / -
(=} IS 4
. - e
g 6.64 o "/bt""' -t
B L
& e.e3 [ e .
%n 0.0 v ,,&-—-"""*”"_H’{
.02 e e .
X
e.01 - :‘*// |
Y : " . L
[:] 200 400 600 [:0:]: ] 1000
the Number of data items(k)

5 REECBAUBL.BAFI B LENIR 2 1L

A5 BAREEMBT ETHs (PR RE. RIE
FARRBFUKBEMEE Tiny E7E, TR H BEABRR K,
BE SRR ATIRER ETHs, B4, YEEEAEE
50 Jrat, PR E8 T¥A, X9 ETHs R R
wit Bin B4 HEIER LK.

.84.

D000 http://www.cqvip.com|

Under Normal Distribution
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