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XML Structural Join Based on Dichotomy

ZHANG Jing, DING Yi-xin, LIU Shan
(College of Computer Science & Technology, Civil Aviation University of China, Tianjin 300300)

Abstract In the process of querying and managing XML data, structural join algorithm based on range partition is an efficient algorithm when the
XML data are not sorted or indexed. In this paper, this algorithm takes advantage of the region numbering scheme to recursive partition the input sets
exhaustively and with the cost of partition, the structural relation between ancestors and offspring can be localized. The partition of dichotomy
before structural join enhances the efficiency of join. The experiment indicates that this algorithm is an efficient one when querying and managing
XML data.
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M A Di - Algorithm  TwoDivideJoin(A,D, Start, End)
Ai Input: A: ancestor set, D: descendant set, Start: region start,
A End: region end
D Description:
_ D 1 initialize: A1,A2,D1,D2 as subset
Al Di 2 Mid=(End-Start)/2
} 3 for each element i in A and element j in D do
4 if istart<Mid then
5 add i toAl
3 6 if i.end>Mid then
XML 7 add i toA2
8 if j.start >=Start&&j.start<=Mid
9 add j toDI
M 10 if j.start >Mid
[min(||A[],]|D|])/m] 11 add j toD2
A D 12 end for
m 13 if  the number of element in Al or D1 >=1
A D m Ai Di 1<i<m 14 TwoDivideJoin(Al,D1, Start, Mid)
Ai Di 15 if the number of element in A2 or D2 >=1
TwoDivideJoin(A2,D2, Mid, End)
XML
(start,end) A D A D
31 Al A2 D1 D2 Al A2 D1 D2
' Ai  Di
4
CPU
TwoDivideJoin
O(|Ail.|Di)
XMl A D
A Di 4.1
Ai Di C# Pentium 4 1.7GHz
Ai Di 512MB RAM  60GB
Ai a  Di d Windows XP XMark
a.start<d.start<a.end a d 1
A D
/ / / /s /s
1 A D 6000 1500 4500 0.203 0.047
k=2 12 000 3000 9 000 0.813 0.141
k=1/3 24000 6 000 18 000 3.593 0.563
Al={a ,a,,a };A2={a, 8,8, };:D1={d,,d,,d; };D2= 48 000 12000 | 36000 25.625 2.25
100000 | 25000 | 75000 51.141 8.953
{ds} 6000 1500 4500 0.375 0.046 9
_ 12 000 3000 9 000 1.063 0.141

k=4 k=1/1 24000 6 000 18 000 4.118 0.625
Al={a . a,,}:A2={a ,a, }:A3={a ,a, L:A4={a ,a,} 48 000 12000 | 36000 33.656 2344

{22} ta,a) ta,a had={a, a,) 100000 | 50000 | 50000 67.859 9.234
Di={d, };D2={d,,d D3= D4={d, }

{D;j@ {dy,d;} {4 {d,} XML

- 1 k=A /D
AP D={(a;,d)), (a,dy), (a;,dy), ( 66 )

(a1,03), (a3,0,), (a3,03)}
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