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Processing and Optimization of Join Operation in Spatial Database

LI Li-yan, QIN Xiao-lin

(Dept. of Computer Science and Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016)

Abstract The performance problem of spatial database limits its application and development seriously. Spatial
join is the most complex and time-consuming operation in spatial database system. Its efficiency determines the
performance of the whole spatial database system to a great extent. Although there are many spatial join
algorithms already, cost estimation and query optimization of spatial join operation need further study. Most
spatial join algorithms are implemented based on R-tree index, but if the corresponding relations have no indices,
or only have partly indices, special algorithms should be used to handle the situation. Cost estimation models of
each algorithm need a relatively uniform calculation method. Considering the characteristic of spatial database, it’s
reasonable to use I/O cost to estimate the complexity of each algorithm. Based on the above approaches, and
because complex spatial queries may include multiple relations for spatial join, dynamic programming algorithm
should be used to choose the proper join order which has minimum cost. It becomes a universal algorithm
framework. Through the complexity analysis of the algorithm framework, the spatial database query optimization
system implemented base on this approach will have better spatial and temporal efficiency, and can handle very
complex spatial queries.
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r-tree_join(Node I,, Node I,)/ * I, I,—R #WHZ & » /
{

for(I, F BN TR ED

for(I, ¥ /A TR E»
if (overlap(E,. mbr, E,. mbr))
if (01 W8 R
/* B BIGRE «/
output(E,. ptr, E,. ptr);
else if (I, B4 &) {
/x NERREWXEATE */
read _page (E,. ptr);
r_tree_join(E,. ptr, E,. ptr);
}else if (T, M) {
read_page (E,. ptr);
r_tree_join(E,. ptrs E,. ptr);
} else {
read_page(E,. ptr);
read _page (E,. ptr);
r_tree_join(E,. ptr, E,. ptr);
}
}
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(Q. cost);

(2) BB B/MUH BT RI(Q. plan) ;

(3) XERRERLERHMEITRIG. size).

B/ AT LU R B — 5 A i A R A T,
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Wik2 EREEREARMER
optimize (Query @, int n)
/*Q—BBRERHY, HPEEXRE(R, -,
o~/

{
for (each {A,B} in {R,,**,R,} and {A,B} W] &) {
/* BiERAEEFHERBREX »/

if (4,BHRSD {

Q{A,B).cost=Cr(4,B);/* AKX x/
Q{A,B}.plan=[R}.A,B];/ » R XRREEN
HR */

}else if (AFRB) {

Q{A,B}.cost=Csrj(A,B);/ * HRARKR2) »/
Q{A,B).plan=[STJ,A,B];

} else if (BAERSD {

Q{A,B}.cost=Csr;(B,A);
Q{A,B)}.plan=[STJ,B,A];
} else {
Q({A,B}.cost=Cy(A,B);/ * FRARG) */
Q{A,B}.plan=[H]J,A,B];
}
Q{A,B)}.size=S(A,B); /*x AKX */
}
for (=3 to n)

for (each {Ty,*+,T;} in {Ry,**,R,} and {Ty,---,T;} ¥
EE) (

I+ BIARBERERAHRER »/

R.}in—R%E

Q{Ty,++,T;}. cost =MAX; Q{T:,*,T:}. plan=
NULL;
for (each 4} Q{T1,+,T:}—>{Q)>Q:} and (Q;,Q:)
HEE) {
/* BERRESBARNEAEERFAOLRFR «/
if (J@i1=1and Qi FMXRRARID (
/* BRRFE BHEXREFRS »/
{Q1+0Q:}. cost=Q;. cost+Cst; (Q:,Q2) 5
{Q@1+@:}. plan=[STJ,Q,. plan,Q;. plan];
} else {
{Q1+Q:}. cost=Q,. cost+Q;. cost+Cyy(Q1,Q2) 5
{@1+Q:}. plan=[H]J,Q,. plan,Q,. plan];
}
if ({Q1,Q:}.cost<<Q{T,,*,T:}.cost) {
/* RARBERNRNBAKERTY «/
Q{T, s+ T:}. cost={Q,,Q;}. cost;
Q{Ty,+,T:}. plan={Q,,Q,}. plan;
Q{T;,+,T:}.size=S(Q,,Q,) s
}
)
)
}
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B, B AR AR B i TR LR
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= A IR
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C(sn) » (CQAyd)+CQ2yi)+++CGE—1,i))/2
=C(,n) + 27'=D
T 5 Y B IR FF 4
Cime =C(2,n) + D, (CG,n) + (271 — 1))

i=3

=D1(Cl,n) « (27— 1))

i=2
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