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Fig. 1 The R-tree structure. 
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Fig. 2 The SS-tree structure 
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Fig. 3 Performance of indices (uniform distribution data). 

Data Set Size ( x  1000) 
2 4 6 8 10 12 14 16 18 20 

3 4 4 4 4 4 4 4 4 4  

Data Set Size 

(a) CPU time 

0 so00 loo00 15000 Zoo00 

Data Set Size 

(b) Number of disk reads 

B4 Q*EKHTaBE&Q (%?-9o&e) 
Fig. 4 Performance of indices (real data). 
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Table 1 Maximum number of entries in a node and a 

leaf (16 dimensions). 

Index ( N o d e  Leaf 
K-D-B-tree I 30 10 
R' -tree 
VAMSplit R-tree 1 f 
ss-tree 
SR-tree 20 

s2 *O&P (-@#;ifi7--9n#e) 
Table 2 Tree heights (uniform distribution data). 

10 20 30 40 50 60 70 80 90 100 

R' -tree 4 4 4 4 4 4 4 4 4 4  

SS-tree 3 3 4 4 4 4 4 4 4 4  
SR-tree 

s 3  *naa (%7-9n%e) 

SR-tree 1 3  4 4 4 4 4 4 4 4 4 
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Fig. 5 The average volume and average diameter of the leaf-level regions of SS-trees 

and R'-trees (uniform distribution data). 

707 



1 
SS-tree (bounding sphere) + 

SS-tree boundingrectangh?) +-. 
W-tree t k n d i n g  rectangle) -a - -  le-1 - 

1 e-6 
0 2 0 0 0 0 4 0 0 0 0 6 0 0 0 0 B M X X ) l O O O O O  

Data Se t  Size 

B l6  SS -t ree0  'I - 7 T 0 3 ~ E l i % 3 & b C f E ~ B € X 0 ~  

Fig 6 The average volume of the leaf-level regions of 
SS-trees (uniform distribution data). 
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Fig. 7 The SK-tree structure. 
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(a) Leaf level (b) Node level 
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Fig. 8 Regions specified by the intersection of 

their bounding spheres and rectangles 
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Fig.9 The average cost of inserting a new entry (uniform distribution data). 
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Fig. 10 Performance of SR-trees (uniform distribution data). 
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Fig. 11  Performance of SR-trees (real data). 
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Fig. 12 The average volume and average diameter of the leaf-level regions of SS-trees. 
R' -trees. and SR-trees (uniform distribution data). 
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Fig. 13 The average volume and average diameter of the leaf-level regions of SS-trees. 

R'-trees. and SR-trees (real data). 
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Fig. 14 The number of node and leaf block reads (real data). 
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Fig. 15 Performance of SR-trees and SS-trees with varying dimensionality 

(uniform distribution data). 

i l , , , , , l  
; 0.01 
n 1 2 4 8 1 6 3 2 6 4  

z Dimensionality 

Fig. 16 The ratio of the accessed leaves (uniform 
distribution data). 
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Fig. 17 The minimum/average/maximum of distances 

between points (uniform distribution data). 
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Fig. 18 Performance of SR-trees and SS-trees with varying dimensionality 

(cluster data). 
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Table 5 Tree heights (cluster data). 
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Fig. 19 Performance of SR-trees and SS-trees with varying distribution 

(cluster data). 
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