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Performance Tests on the GDB Tree Employing an Improved
Method by Using Architectural Drawing Data

Hisasur SHIMODAIRAT

In this paper, performance tests on a GBD tree and its improved version using archi-
tectural drawing data are performed. In the improved version, the minimal bounding
rectangle (MBR) of a graphic element with large extent is divided into sub-minimal-
bounding-rectangles (sub-MBR) and the tree is constructed by using these sub-MBR’s.
The experiments showed the followings. A GBD tree and its improved version have
high performance. Comparing the improved version with the original one, when dividing
MBR’s of long line segments into sub-MBR’s with about dimension of the span length
of the building, the delete and search performance improves considerably, while the
memory required for the tree structure data increases a little. The insert performance
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depends on cases.
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Fig. 1 Example of GBD-tree (Original method).
(a) Rectangles organized into GBD-tree,
(b) GBD-tree for rectangles in (a).
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Fig. 2 Example of GBD-tree (Improved method).
(a) Rectangles organized into GBD-tree,
(b) GBD-tree for rectangles in (a).
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Fig. 3 An example of test data (M=1000).
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Table 1 Contents of test data and applied method.

No. Contents of data

Applied method Results

1 M=1000 Change Dmax: 4, 8, 16, 32, 48m O.M, and 1. M.
2 M=1000 Change Angle: 0, 15, 30, 45deg.
3

Change M : 1000, 2000, 3000, 4000

Table 2
O.M. and I.M. (Dmax=8m) Table 3
O.M. and I.M. (Dmax=8m) Table 4

O.M.: Original method. I M.: Improved method.
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Table 2 Relation between Dmax and performance (M=1000).
Measured item Original Improved method

method Dmax: 4 8 16 32 48
CPU time per element for insert. (msec.) 3.40 4.40 2.70 2.40 3.52 3.34
CPU time per element for delet. (msec.) 5.96 5.24 5.44 5.48 5.98 5.58
CPU time per element for search (zsec.) 140 113 83 98 99 122
Node touched per element for search 0. 306 0.245 0.163 0.204 0.204 0.265
Memory required for tree data (kByte) 45.9 68.4 52.7 48.3 47.4 45.4

K3 F-2OMEEIHEEROBE (M=1000)
Table 3 Relation between data angle and performance (M =1000).

Data CPU time per element CPU time per element CPU time per element Node touched per Memory required for

angle for insert. (msec.) for delet. (msec.)

for search (usec.)

element for search tree data (kByte)

(degree) O.M. .M. O. M. I.M. O. M. IL.M. O. M. .M. O.M. .M.
0 3.40 2.70 5.96 5.44 140 83 0.306 0.163 45.9 52.7
15 3.36 2.52 8.30 4.68 166 132 0.340 0.255 45.4 53.2
30 3.22 3.58 8.60 4.68 213 142 0.435 0.283 44.9 57.6
45 3.72 3.88 5.28 5.26 233 155 0. 500 0.326 43.9 58.6
K4 F—s94 REHEOBR
Table'4 Relation between data size and performance.
Data

size for insert. (msec.) for delet. (msec.)

CPU time per element CPU time per element CPU time per element Node touched per
for search (zsec.)

Memory required for
element for search tree data (kByte)

O.M. LM. O. M. ILM. O. M. .M. O. M. LM O.M. LM.
1000 3.40 2.70 5.96 5.44 140 83 0.306 0.163 45.9 52.7
2000 2.66 3.18 7.02 5.75 113 89 0.221 0.173 78.6 89.8
3000 3.22 4.55 6.68 5.13 86 64 0.154 0.115 115.7 134.3
4000 3.58 3.67 5.35 5.30 85 72 0.165 0.149 153.8 168.5
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