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Abstract  The differences among traditional G IS data models result in difficulty of spatial data integrating and
sharing Commercial GIS vendors and third parties suggested the data conversion solutions These methods
cannot solve the problem perfectly Geography M arkup Language(GML) established by OGC provides standard
and framework for spatial data modeling integrating and sharing GML has becane the defacto intemational
standard for spatial data encoding transmitting storing and distributing more and more spatial data has been
stored in GML fomat The issue of how tomanage the spatial data in GML fomat efficiently has become the hot
one in GIS research Combining XML database technology and traditional spatial database technology this
paper conducts a deep research on querying and indexing GML data The spatial extensions to XQuery are
suggested Consequently one GML query language based on XQuery is developed: and native query over GML
data is realized By integrating XML document encoding techniques and traditional spatial index methods one
unified indexing model based on spatial index for GML data is suggested Taking R Tree as an example the
perfomance of the unified ndexing model is tested and analyzed through a set of experiments Expermental
results show that the unified indexing model is feasible and efficient
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Fig 1 Preorder/postorder node distribution in the resulting preorder/post order plane
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Table2 GML document sizes and its numbers of nodes

and geam etries used in experiments

SCRER AN M JUA % B A # TR
0.5 198 4367
10 589 11698
L5 1129 21467
2.5 2089 38757
5 0 4610 84337
10. 0 9467 172094
15. 0 13903 269828
20. 0 20060 363476
250 24742 470621
50. 0 49322 894940
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Table3 Query samplesused in follow ing experments

%5 7 115 A A2 A
for $ ¢ in doc{ GML3C#%') // GMLQLF eatureM ember
Q where Containment($ ¢ "461800 152000 461900 152510") 75 [ 2 A 3

retum $ ¢

for $ ¢ in doc( GMLICH4 ) // GMLQLFeatureM ember

2 " con - " 25 [ FH 22 5 1A
e where Intersection($ o "461800 152000 461900 152510") retum $ c 1F] AH 52 25 1A
for $ c in doc{ GMLICRY ) // GMLQLFeatureM ember
Q3 where nearesiNeighbor (k $ ¢ "2 ¥4 ") Z3 (8] kAT 2 A
retum $ ¢
for $ ¢ in doc((;M Lj{Tﬁl ) //GMLQLFeatureM em ber
$tin $c//GMLQLtheme . .
o, ML hene ., o0 161900 1910 e #n
where $ t= "Land" and Containment( $ ¢ "461800 152000 461900 152510")
retum $ ¢
for $ ¢ in doc((;MLjCifé'/ ) //GMLQLFeatureM em ber
$tin$c//GMLQLtheme . .
Qs i/" Qu i e ' S B4 &
where $ t= "Land" and Intersection( $ & "461800 152000 461900 152510" )
retum $ ¢
for $ c in doc{ GMLICEY ) // GMLQLFeatureM ember
$tin$c//GMLQLtheme . N
0 0 4 2

retum $ ¢

where $ t="Land" and nearesiNeighbor (k $ ¢ "R X% ")
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GMLZS 8] #5 i) % 15 N GMLQEngine F ) where
FAF BIAE where /) Hh 3 i 3k 3k 2% [ 4 9h) (9 #% 1F
BT, S A KR A ) Y 45 B4 B R
F Ak OMFE 6 XMFEREAEENM Q). AN
Kyl R T2 0 R 5 &R AH L AR R (B ] B )
HoEB L 27 I BB E SCE R /NR . A AR T
o 23 TR B[] B R 2 SR RNy 20M R B S B
] Has B 791,25, YR/t 20M LS. &H
MR CETEHITEEER T, X W55 ui A
THERBRSIMER., EhshEif. FRUMLT.

XF KNN&EM#. MR EERL] WEIHETA
JUATXE 2 M inD ist A1 M inM axD ist 3 B % BT & 5
M inD istFl M inM axD ist#E 47 K /M 8 HEJF - it & T
TEEAM Y K, FTUAARFR T EAEZFEILRIM

KNNZE#, i R ETH_T RMESIAH KNN&E
WL R IR 6, NRPITLAFE 1. KNN £ i
PR S = . N — K/ 20M ) GML 3T
RS S REIN 104 L3t 2. (UF
320ms K NNZ ). B & SO/ 36 0 4 R i (]
WA N XF R — GML SRS, 1NN, 5NN, 10-NN
4 2 1) B ) 0 W A 3

GM Lk & #x 1] /& 10 & 25 18] 5% 140 A J@ ¥ 2% 14 A
BEE®M. BEEEN GMLOEngine  # where 5514+
BIAE where FRIHPEEE S RIBAIER F XA B %%
. BREHEE SR & M k4RI A i
GER RN TR SRR 9,

KR 4QHEE TQHOX R, EH MR
SIMERT. SREEERNEERKETETR
EAWM R, K 3PTR MERA R I ME R
IR IR A - R LR i B L O SR G
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® 4 AETAMELR (Query: Q,)
Table4 Containment query processing tme w ith and w ithout spatial index(Query: Q,)
RN M 05 1 15 25 5 10 15 20 25 50
K1 N TE 76
5] 2 s 836 1467 1840 2062 2756 6098 11308 175657 DI FHRME AR
R AR
R W Z 5| 25 i B 8] /s 30 40 55 70 90 110 175 222 243 271
A ] B 27. 86 36. 68 3345 29, 46 30, 62 55. 44 64. 62 791 25
25 1) 45 A K 23 26 26 36 28 36 36 29 29 87
® S5 HXEABELE (Query: Q,)
Table S Intersection query processing tme w ith and w ithout spatial index (Query: Q,)
R KN M 05 1 15 25 5 10 15 20 25 50
Je Al & s 994 1499 1582 2199 3429 6532 13420 PFEMRE NEEEH 7R
R R R
R Z B &I /ms 160 175 246 280 320 441 561 850 962 1352
A 1) b 6. 21 8 57 6. 33 7. 85 10. 72 14. 81 23, 92
fi 3 TUART X 52 A KL 26 52 43 80 67 77 96 109 109 109
B & 0 AR 9 9 19 12 22 64 25 105 105 27
*x 6 KAEEB/BEIEE (Query: Q;)
Table 6 K nearest neighbors query processing tme w ith spatial index (Query: Q;)
AEKR N M 05 1 L5 25 5 10 15 20 25 50
RFZR G E W] fms
1NN 40 50 70 90 120 140 180 220 A7 i A7 i
iR iR
5-NN 60 80 90 120 150 180 220 280 Wﬁ:ﬁﬁ Wﬁﬁﬂj
10NN 90 100 125 140 170 210 260 320 Wﬁ(ﬁ& Wﬁ{ﬁﬁ’L
iR B iR
*7 GEFHEHYELE (Query: Q,)
Table7 Condition based containment query processing tme w ith and w ithout spatial index (Query: Q,)
R KN M 05 1 15 25 5 10 15 20 25 50
T &5 A /s 1250 1653 1882 2194 3343 6290 12456 Wﬁfﬁﬂj Wﬁﬁﬁﬂj Wﬁ{ﬁ‘”ﬂ
iR R iR
R B Z B 2 B 7] /s 120 145 156 180 291 523 951 1182 2268 3354
it i b 10. 42 11 40 12 06 12 19 11 48 12 03 11 91
i 1 X 52 AN B 23 29 29 36 28 36 36 29 29 87
25 1) 45 AR 19 20 20 5 7 27 31 25 25 25
x 8 HXEHTHHUELERK (Query: Q)
Table 8 Condition based intersection query processing tme w ith and w ithout spatial index (Query: Qs)
RN M 05 1 L5 25 5 10 15 20 25 50
T Z 5| i B A] /s 1442 1725 1943 2253 3755 6719 13747 Wﬁ@"ﬂ Wﬁﬁtﬂ V‘]ﬁ{m"ﬂ
iR AR iR
R B Z 5| 2 B A /s 411 482 528 631 756 952 1112 1382 2764 4575
Bt 8] Ee 3 51 3 58 3 68 375 4 96 7. 06 12 36
i 3% X %A %K 26 26 26 30 34 38 38 39 39 172
I R Gk AR 7 10 10 13 21 23 23 23 23 35
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R HEMHH ABEETAMELLR (Query: Q)

Table 9 Condition based k nearest neighbors query processing tme w ith spatial index(Query: Q)

SRR A M 05 1 L5 25 5 10 15 20 25 50
R R G| AR I ) /m s
1NN 60 80 110 140 170 210 240 280 PITEIG A P9 AR
5NN 120 150 180 210 260 300 340 370 AR A5 P E S AR
LO-NN 220 260 280 290 310 330 380 520 PITERS A Py 7R A i

MK AR R. T KNN 2L B g v &k W, Hox b an & S TR . NNC 2 om Bt n g i & 4
Ja  mIRRE A T EE AR K NN R . B H B K NN 2],
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Fig 3 Comparison of query processing tine of Q; and Q, (with spatial index)
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Fig 4 Comparison of query processing tine of Q, and Q, (without spatial index)
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ZNHLAE  GM LA [0 348 2380 5 R 5 AL BT 7% 863

DA SE g 45 R AR I AR SCAR i 3 T 2 (e R 5
B GML— AL R SIHLH] R ATATAY Rk el .

T

GMLZS A B4 2 2 T XML 4 SCA s X i =3 )
s, AL XMLARER HIE T XQuery N EE Al 42
T XQuery= [y RN E . FF A T GMLZ 1] %L
BEAWIE S BT GMLZS b 54 (4 4 J5 25 i) ; [
BHE T R TSR 5I8 GML—KILE5IHLE, 3
L RAZ S B X — k0 2 51 60 25 i) b 22 4 fE i
17 WA, SLE s R, AR HA GMLA
) B4 A 1 R 5L AT AT Y R . AR SO
8h GMLZS (A B & i AR 5346 7 3 a Bk 3
ffgpe T % GMLZS MR Tz e T —
E ) BE At R B — 25 78 S TS A O E Y B 1R
. % S (A1 BUHE ) 4R R 5 S A E A SRR L,
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