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Approximate Aggregate Query Method Based on Two-Stage Stratified Sampling

FANG Jun'?, ZHAO Bo"?, ZUO Changqi'

(1. College of Information, North China University of Technology, Beijing 100144, China;2. Beijing Key Laboratory on Integration
and Analysis of Large-Scale Stream Data, Beijing 100144, China)

Abstract: The interactive query analysis technology represented by data warehouse application provides
support for intelligent decision-making. With the continuous increase of data scale, accurate calculation of
query results often requires global data scanning, which makes the group-by query face the problem of
insufficient real-time response ability. Based on the pre-extracted sample data, it can provide fast
approximate answers for aggregate queries, which is a feasible solution to this problem in many scenarios.
This paper analyzes the specific conditions that stratified sampling is better than random sampling, and
proposes a two-stage stratified sampling method. In the first stage, the sampling is grouped according to
the business characteristics. In each grouping, the random sampling method is first used for random
sampling, and the sampling effect is evaluated. To improve the effect of approximate query, the second
stage sampling is carried out, and the self-organizing feature mapping (SOM) clustering method is used to

group the values. Experimental results on the public data set and the actual power grid data show that,
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compared with random sampling, stratified random sampling and congressional sampling algorithm,
performance of the proposed method can be improved by 15% at most under the same sampling rate. And
SOM has better approximate query results than K-means and density-based spatial clustering of
applications with noise (DBSCAN) clustering methods.

Key words: aggregate query; stratified sampling; self-organizing feature mapping clustering;

pre-computing; approximate query
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Table 3 Sample generation algorithm

o gR IRz ik
Begin

1 D' = getMaxSampleSize(D);

2 d[i] = getGroupSampleSize(D"); /IRy R AR i
3 For each data in dataSet WE=Ei kST

4 i = getWhichGroup(data) ; / /A B 4y 2

5 glil.reservoirSampling(data, d[7]); //)ZE W BERLAh R

6 End for

7 accResultSet = calculate(data, Q); / /%o 4t S AT A
8 appResultSet = calculate(g, Q"); /)R REA AT I A A 3
9 For each g[i]in g

If getError(accResultSet[7], appResultSet )
10 ) ) /X BEAS G 2 P Wi 25 2 5 /N T A
[]) < 0ld]

11 gl.add(g[i]); SRR PN i
12 Else g2.add(gl:)); [/ RT3 A g 5341
13 End if

14 End for

15 For each gin g2

16 SOM(valueGroups, g); //fEFH SOM Bk 2k
17 End for

18 R' = gl.addAll(valueGroups); /AR R R
End
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TF 4R SOM BUHiE 2R 26 7 Wk AT (B 2R 26 MR AR X (3) 10D PR 0 b B TRl RE S5 R Al 15 07 22 O
IEAENRGBE AR T 23 2 LR 50k o A i i) D7 1T, 303k 75 2= 0 S OB 2 LR 2 AT SOM
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Table 4 Precision of aggregate query %
Locationld Fifi #1410 4 53 )2 BRI ESRAiiEEd ATk
2536 34.333 27.462 27.404 5.234
2659 17.263 19.128 15.105 4.224
2728 14.999 13.077 13.011 1.131
2741 18.014 17.127 16.011 2.002
4212 9.325 6.904 8.336 0.649
45 008 9.674 6.471 8.222 6.736
63 094 15.495 14.359 12.706 3.314
7024 18.241 22.076 17.047 4.616
7 440 20.979 29.485 17.705 1.925
7674 18.847 21.341 15.886 1.814
7871 13.029 13.531 11.063 4.204
7 875 8.497 14.532 7.157 2.517
7 983 23.862 15.076 20.775 6.812
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7 988 28.526 31.882 25.586 2.473
7 989 12.871 31.161 10.677 2.562
7 990 15.291 12.337 13.381 5.754
8142 15.012 36.061 12.371 7.892
8172 19.496 10.735 16.951 2.526
W2 e 17.702 19.121 15.212 3.627
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Fig.6 Comparison of relative errors
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