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Research on Index Techniques for GML Spatial Data
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(1. College of Environmental and Architecture Engineering, Jiangxi University of Science and Technology, Ganzhou 341000;

2. Jiangsu Provincial Key Lab of GIS Science, Nanjing Normal University, Nanjing 210097)

Abstract With the development of GML specification and its broad supporting by many GIS software vendors, GML becomes the de facto

international standard for spatial data encoding, transmission, store and publish; more and more spatial data is stored in GML format. Issues as how

to manage the spatial data in GML format efficiently become the hot ones in GIS. Integrating XML document encoding techniques and traditional

spatial index methods, this paper conducts a deep research on indexing GML data; one unified indexing model based on spatial index for GML data

is suggested; and its query processing strategies and related algorithms are discussed. Taking R-tree as an example, the performance of the unified

indexing model is tested and analyzed through a set of experiments. Experimental results show that the unified indexing model is feasible and

efficient.
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0.5 198
1.0 589
1.5 1129
2.5 2089
5.0 4610
10.0 9 467
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for $¢ in doc('GML ")/ GMLQLFeatureMember

QI where Containment($c,"461800 152000 461900 152510")
return $c
for $¢ in doc('GML ")/ GMLQLFeatureMember

Q2 where Intersection($c,"461800 152000 461900 152510")
return $c
for $¢ in doc('GML ")/ GMLQLFeatureMember

Q3 where nearestNeighbor (k,Sc," "
return $c

GML
GMLQEngine Mobile Intel 4
2.4GHz 512MB 40GB
Microsoft Windows 2000 Advanced Server
10

Java

Compaq

10

5.2
GML
where

GMLQEngine where

— 94—

QD MBR
R
( )
27
20MB
5
MBR
K-NN
MinDist  MinMaxDist
MinDist ~ MinMaxDist
K-NN
R K-NN 6
4 (Query: Q1)
0.5 1 15 25 5 10 15 20 25 50
(MB)
836 1467184020622 756609811 308 175 657
(ms)
R
30 40 55 70 90 110 175 222 243 271
(ms)
27.86 36.6833.4529.4630.6255.44 64.62 791.25
23 26 26 36 28 36 36 29 29 87
5 (Query: Q2)
0.5 1 1.5 25 5 10 15 20 25 50
(MB)
994 1499 15822199 3429 6532 13420
(ms)
160 175 246 280 320 441 561 850 962 1352
(ms)
6.21 8.57 6.33 7.85 10.72 14.81 23.92
26 52 43 80 67 71 96 109 109 109
9 9 19 12 22 64 25 105 105 27
6 k- (Query: Q3)
(MB) 0.5 1 1.5 25 5 10 15 20 25 50
R
40 50 70 90 120 140 180 220
(ms)1-NN
5-NN 60 80 90 120 150 180 220 280
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