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Abstract Since spatial join processing consumes much time, several algorithms have been
proposed to improve spatial join performance. The M-way R-tree join (MR]) is a join algorithm which
synchronously traverses M R-trees in the M-way spatial join. In this paper, we introduce indirect
predicates which do not directly come from the multi-way join conditions but are indirectly derived
from them. By applying the concept of indirect predicates to MR], we improve the performance of
MR]J. We call such a multi-way R-tree join algorithm using indirect predicates indirect predicate
filtering (IPF). Through experiments using synthetic data and real data, we show that IPF significantly
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PROCEDURE R] (Rtree_Node R, S)

BEGIN

FOR all Es€S DO
FOR all ErER with ErrectNEs.rect =@ DO
IF R is a leaf page THEN // S is also a
leaf page
output (Eg, Es)
ELSE
ReadPage(Eg.ref)
ReadPage(Es.ref)
RJ(Egrref, Es.ref)
ENDIF
ENDFOR
ENDFOR
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u] B9} C 7t y-Zol7} 200128, Hd y-Zo|7t 10
¢l DY JEFEL =T == wA¢AM Be dE9}
T AAEA FA) Co JEHYE FAe dEIHES
EAE + k. 1" 59 44N Hd y-AolE 71
gdz == JdEF d12 b39]-— AA 4 9ot Co

t o= dE9= FA & ok wEpA] 29 59 F
7t =% 7ke] MBR zz}z q o]d HPEA R
7 =5 @AM AA"D F, == D7 B C 3
o] 74 & y-A2(y_pp)E EE&FHIL, T AA

3 DA ¥ ARESY HW y-ZHo] g10)e] B& C
7ol Y &0 y-42 Holy_ipphE &8 Aot

O¥ 4a)% EW == B8 C 79 24 o] y-3
22 BAC, BDC %°| 7}ty == D9 y-do| AHuj
$H10)°] AY y-Zo] HUZK(30) Kt Fomz oA
g e F2 guFo 93] BDC/ 71+ &l
y-A22 2RFHAST

4. 29 &0{9f CiE

4.1 == =|Chgt

ANBAA 2 T 244 JF H2 e x-2o
Hojg y-do] Huigt & 7M. e 2R
& =ro HZHDMAX: domain maximum)°]2} ¥
&}k a2y oA Ago F AA Al Ae wiR

dojeldo]2 A 30 A A 6 (200312

o] AAe 28 ax gz FF N9 ok & A
A7F DA =9 7HY gl Ave dAF) "ol 4 ¢
o} o) uigd X HEAL x-Hol HugH y-
o] e R-Eg ==H2 71A= Zoth 7 X
o Hulgt ARE 2 =E o3 Y EE F Ef]
99 el e 33 AAE9] Hojgold. 2T xTi=
2 =2 Y9 e 2 I AA AE=LE9 MBRe
g x-Ho| Huigw y-Zol Huigs s 3
EE BE A =2E9 x-ZHo] Hugd y-dol
Huigt F 7HF Aulg ALl Hujgtez 7pAh ¢
g7 sld AT FE == A T A AP o
g x-Zo] Hugkat y-Zo] HdgS 7HAA ddh ot
24 R-Ed ==9 x-ZAo] gk ofdle 43}
o] ARHeE Fodn}

x_max(N) =

N,.rect, for <af node
x - max (N ,.7ef) for nonleaf node

(5)

y-Zo| Huigks 2 ez Hoddh v 9
o} Zo] x=dz X1 e x-Ho| Hugdt y-2
o] gL k= FHGFAN_MAX: node maximum)©}
2 REd

=ogl Huigk tiilell == Hqghs AHRFgoeEn
2= MR] A Al IPFo 2|3 4 A4 ang &
Z 9 Y9 + A 28 60lA B nle}l go] 2344
R-EZlA = HUgS 9 ==E @2 2709
AR, & x-Zdo] Hugd y-Zol Hugyt o 7HAd
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