3 R A5} =T A

: Holebuol 2 A 34 A A 1 5(2007.2)

AZ7 vloleplo] 2ol A AY

tlojele] Aex

=573

(Selectivity Estimation for Multidimensional Sequence Data
in Spatio-Temporal Databases)

Al on T

(Byoung-Cheol Shin)

o0z o™

O b

(Jong-Yun Lee)

2 % HEU= 33 JIEe A9 HFsE 3 @A S delgholzoA ol AT u 3
2EOH L 71 @o] ASHE A9E 34 siEFe shiolth I XF3 dojeEol~ #A A7E
AN ole A= F4 s 71&ES Azt - F3 dolEolx dEE 33 /HE #s}e] LA

A7EAE. AT J1Ee AFE vlojeiu o)A

YT 34 dTE F2 olF HAS% 2 AAE Hol

get meEstnh =9 JlEe] A7E FANERRE G ARAA %A @9 deld] g HeE 33
& b A9 Betd B =EAAE 137 dolglolzod HA AHN BAANYAA Ad2 H

olety At W B AF 22

TEIIL o}g o)&F AR HEYx F3 JEE A

I AAD H2EIYE 018D FARH BAZK AA2 dolge] AYE 2ol A5, B
A RIS 24 7Pl Zbssm EAAQ H2ETP 41 FEe Aol At

719 E :

FE= 24, 2133 dolgholx, A2 Holel, J2Ead

Abstract Selectivity estimation techniques in query optimization have been used in commercial
databases and histograms are popularly used for the selectivity estimation. Recently, the techniques
for spatio-temporal databases have been restricted to existing temporal and spatial databases. In
addition, the selectivity estimation techniques focused on time-series data such as moving objects. It
is also impossible to estimate selectivity for range queries with a time interval. Therefore, we construct
two histograms, CMH (current multidimensional histogram) and PMH (past multidimensional
histogram), to estimate the selectivity of multidimensional sequence data in spatio-temporal databases
and propose effective selectivity estimation methods using the histograms. Furthermore, we solve a
problem about the range query using our proposed histograms. We evaluated the effectiveness of
histograms for range queries with a time interval through various experimental results.
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Algorithm for constructing CMH
Begin
bucketNum = 1;
biminX = 1; biminY = 1;
bimaxX = w; bumaxY = w;
bils = now; bile = now;
while(bucketNum <= B)
for(int i=bucketNum; i!=0
&& i>bucketNum - 1; i--)
calculate all BSV in b;

according to each axis X, y;
end for
10 select = bucket having maximum BSV;
11 if (select == NULL)
12 break;
13 $D1it bse]ect into bbucketNum*l; bbuckemum+2
14 BoucketNum D = DbucketNum+1
15 DucketNomIP = DbucketNume2
16  bucketNum++;

end while

WO =200 W =

a9 12 CMH 7% ¢3aF



AZZ dolebuol 2o T AAA dolEte] HEEHA 91

78500 g AHE 1sE 71AIL now AIHE e 7}
AA Erh 7|29 WA ARE AL ¥R ARIL A7
H A9 FAE AT YoM HUE FRL T o
BST Egd] o3 WA e 24 5 d9 A7t 2
HA RS AFE 25 o g4std "ok 98 &
o] timestamp 19014 18 109} cellzovr7t 52 WA
T cellrovr7t 302 WAHW WR YFAA byo] T
As xgstrz Bzl Aale] dojdth E 2% time-
stamp 104 WA b39] 7BAale}] dojt HFAojr},

2E0# QPN Fdd A

o A EE9 Eibe] FoA U 'l%— HolAd 73% 7
A BXo 7Y AEE FAY Q8 2EaPE A
TE3ct. CMH A7E5E AAEY FEALE 328
o AFEF AHE N1E2E now A]?,ﬁ
4 0%A B3 2502 EEAh 4F Eol 4F o
9] fHEAZ] [0, now)olil FAE 1%3 ATE AZho)
golghd o REAZ [0, 8)2 7IAE I8 FEAZT
(8, now)E 7IA= 2Fo2 28"} o] F A At
Zl now AHL Tste A4 AL CMHY A3
£ 93t AHgol Hal now ARES TR g AA
AL PMH +5& 93 AH&€Eth CMH A+% A4
& 27 FEHFHI o] AAEL] Ik FERUE 17
A PMH 7% CMH #7350 <3 PMHeIA
AHEE A AFEL] FEANTY Fol ATF ANE
7150] Hol 7] Wi A I FRES BT AL
FNA Y Fhg AA EXRT ol A7

® 2 W AN
3 '

Fa ol 7 A |ovrlnew| dis  |next| lifespan
[x4, x4]

1 b3 3 6 0.2 5 0,1
[y1, v4] ’ ° oy

2 | 1 [x1, x3] 6 | 5 |0666667 | null |0, now)
[y1, yll

30 b6 | XX 9y |11 | 3888889 | mull | [0, now) &t
[y2, v4]

PRI s P R P [0, now)
[y2, y4l

5 | b3 [x4, x4] 11| 8 | 21875 |null|[1, now)
[y1, y4l

AFAA WA BN HHelN 7 timestampuich
RE M7 B ARE AARTY w3l A A
o] @e & Yok mepd AM 57 WAE WS
W PAska Aashe A28 Qaelse] Bast

44958 gae A 273 FHolN & W53
1 AN AT A7} SAY A9 % 2
true® AT, M7 A AP 2 G
FYshe Mol Aokw BT AT W 1

3t

&s

AL

3}

BE cell®] B WF S false2 vlEch 19 138 7

A8 WF A43ks Wzl Al gxelEold) o] ¢1
=

o] ER=E A9 & nolgtal & o On)olth

, rg r

0(
o flr

Algorithm for updating buckets
begin
1 For each celli overlapped with timestamp now inCMH
9 if (cell; is changed)

update bucket containing cell;

set boolean variable of all cells

in the bucket to true;
end if

end for
end
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Algorithm for constructing PMH
begin

1 bucketNum = 1;

2 biminX=1; bi.minY=1; bp.maxX=w, byp.maxY=w;
3 blls = cellit; blle = current timestamp;
4 PMHpgls = cell.t; PMHpgle = current timestan
5 while(bucketNum <= B)
6 for(i=bucketNum; i!=0 && i>bucketNum-1; i
7 calculate all BSV in b;

according to each axis x, y, t
8 end for
9 select = bucket having maximum BSV;
10 if(select == NULL)
11 break;
12 sSplit Dsetect N0 DbucketNume+1, DbucketNum+23
13 initialize information of buucketvum+1 and DbucketNum+2
14 by theorem 2;

15 Dboucketvum.ID = bpucketNums1;
16 bbucketNmn-rD = DbucketNum+2
17 bucketNum++;
18 end while

last++;
end
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Algorithm for estimating selectivity in CMH
begin
Find buckets overlapped with PQ
For j=0 to the number of buckets
overlapped with query
while(b;lifespan is not overlapped with PQ.lifespan)
b; = binext;
end while
Sel; = b.num * OverlapArea(by) / area(hy);
Sel = Sel + Selj;
end for
end
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Algorithm for estimating selectivity in PMH
begin
Find buckets overlapped with PQ
For j=0 to the number of buckets
overlapped with query
Sel; = bynum *
OverlapVolume(b;) / volume(by);
Sel = Sel + Sely;
end for
end
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