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Abstract

Recently, the development of sensor devices has accelerated researches on advanced
fechnologies like Wireless Sensor Networks. Moreover, spatial sensors using GPS lead to the
era of the Ubiquitous Computing Environment which generally uses spatial information and
non—spatial information together. In this new era, a real—time processing system for spatial
sensor data is essential. In this reason, new data processing systems called DSMS({Data
Stream Management System) are being developed by many researchers. However, since
most of them do not support geometry types and spatial functions to process spatial sensor
data, they are not suitable for the Ubiquitous Computing Environment. For these reasons, in
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this paper, we designed and implemented a spatial DSMS by extending STREAM which
stands for STanford stREam datA Manager, to solve these problems. We added geometry
types and spatial functions to STREAM in order to process spatial sensor data efficiently. In
addition, we implemented a Spatial Object Manager to manage shared spatial objects within
the system. Especially, we implemented the Simple Features Spegification for SQL of OGC
for interoperability and applied algorithms in GEOS to our system.

FRO : OOJEt 2ER, B7t DSMS, B A HIOJE}, AMAIZHX 2]
Keyword : Data Stream, Spatial DSMS, Spatial Sensor Data, Real—Time Processing
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; deleted <id, num>:; 134618848, @. m.size:
: deleted <id, num>: 134611088, @. m.size:
: deleted <id, num>: 134843656, 0. m.size:
: deleted <id, num>: 134610288, 0. m.size: 8
: deleted <id, num>: 134610528, 0. m.size:

: deleted <id, num>: 1345610688, 0. m.size:

: deleted <id, num>: 1346183463, 9. m.size:

: deleted <id, num>: 134689888, 0. m.size:

: deleted <id, numd: 134609512, §. n.size:

i added <id, nuR>: 1§Eﬁ§m 1. m.slzet &

: added <id, num>: 134845256, 2. m.size: b

: deleted <id, num>: 134610848, 6. m.size: 3
: deleted <id, num>: 134609656, 1. m.size: 3
> added <id, num>: 134609512, 1. n.size: %
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A BASIEE A o8 SSSICEH AAe
2 dZ==7 "ojdl xiol thstol Al ABIAE
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2~Eg HE7 gyold HEE LERITH t
HMEY AIZE Juisi, loc® ARE WKT &
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e onmigitt. R Yt xPE9 AA HoERE ¢
gt Hlojgoln, S= AH) 9 dA EHoEE ¢
3l glo|20oIt}. s_t, water_t, dist_t= Z3Z} A9
1, 9] 2, a9 39 &7t HAEE sHolgolth
gE loc2EEREH HWEE ZT AFE YuishH,
s_id@} r_ide 242z S9] idet RO dE dnistu
diste ¥ k& 719 ATE Quisint.
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=
o8
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rIr QR 1

fA}

<E 4 AEg3 gjo|d Holg 55

iE%}W B 1d int, t’ Intv,vykloc Char(30), water Int
S 2EY id Int, t Int, Joc Char(30)

s_t gy ol |id Int, t Int, g Geometry

water_t { A#lo]A |id Int, t Int, g Geometry

dist_t {Zdo)A |s.id Int, r_id Int, dist Float

2 ALHE 485 fisids 3¢ HolEet
OlEVE SAlol 4&E & ojot 5t71 Wl

Zol ololl Hest ol AAE *IT Hlolet 47|
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T8 9% E 48dA 483 AU Be
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2"POINT(0.967#h1 5.180079)

".1.982900
»"POINT(1.435649 5.860954)",1.744193
+"POINT(8.133638 S5.363607)™,0.224582
+“POINT(7.88074k 5.048726)",2.624534
»“POINT(5.566497 5.000886)",1.924457
»"POINT(0.649126 5-835271)",1.29562¢9
»"“POINT(1.474303 5.831828)",1.628568
+"POINT(6.175356 5.575737)",7.176724%
»"POINT{5.737174 5.201362)",2.0508520
»"PBINT(3.358400 5.013571)",7.919431
,“POINT(5.433349 5.626790)",1.295418
»“PBINT(2.847787 5.500071)",8.774554
»"“POINT(0.854311 5.288931)",1.112214
»"POINT(0.291215 5.537835)",7.157732
+“POINT(2.799881 5.731923)",7.845753
»"'POINT(4.712627 5.253299)",1.627710
>"PDINT(B.550439 5.927583)",1.34253y |
+"POINT(5.3875%9 S5.917478)",0.100286
»11."POINT(3.584789 5.780277)",7.336576
»"POINT(1.0891827 5.869490)",1.382808
»"POINT(2.73353% 5.169589)",0.444740
»"POINT(6.239149 5.186505)",2.065337
+“POINT(3.553886 5.267290)",0.396176
»"POINT(9.138468 5.735814)",0.370919
»"POINT(9.0856361 5.982744)",2 453843
+"POINT(7.684345 5.387265)",0.9082642

INT(1.184361 5.513542)
LPOINT(4.329611 $.381343)
5,11,"PRINT(4.218479 5.541598)"
5.11,"POINT (1.228677 5.409596)"
6,11, POINT(7.791545 §_651368)"
7,11,"POINT (0.153127 5.799990)"
8,11, POINT(0.862022 5.146875)"
9,11, POINT(1.836798 5.936731)"

10,11,"POINT(8.397946 5.631483)"
1,12,POINT(5.438490 5.786794)"
2,12,POINT(2.235599 5_105700)"
3,12,"POINT(3.3L4535 5.889121)"
4,12, POINT (2.981393 5.272238)"
5,12,“POINT (2.208712 5.208357)"
6,12, “POINT (6.739459 5.166246)"
7.12,“POINT (8.862034 5.667351)"
8,12, PDINT(2.009510 5.888530)"
9,12, "POINT(0.938187 5_49584k)"
10,12, POINT(7.358696 5.113082)"
1,13,POINT (4.521253 5.615014)"
2,13,“POINT(3.307463 5.236616)"
3,13, POINT (2.437597 5.557572)"
4,13, “POINT (2.290854 5.993225)"
5,18, "POINT(3.208483 5.282482)"
6,13, "POINT(5.710760 5.266109)"
7.13,"POINT(1.837742 5.007904)"

T
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(a) 28 [arol WA TOIE

<8 8> HEo A

HEE XE 8GR AdRoH, A9 2=
‘2 2% SO RO YEE LUk 2 AA glole
Wk ZHgo] 3EIE miEel IFBE9 olold,
HEE AT, AAZE HEE AXE ™ol s
Aojojr}, A9 32 “s_t2} water tZERE 22 M
2 ALE Z= FESY "o 1 ojolu], Lt
g ofoi], & I ¢l ATE &8st = &
goji, &9 4= “#EI 39 du & Az
0.5km DgRl JFEEQ9 Byl I olojr]el Yt
Z opltlg £85ia. = d9oltt

d0

ot

A9 1 Select id, t, GeomFromText( Sloc, 0 )
(s_t) From S [range 2 seconds);

Select id, t, GeomFromText( Rloc, 0 )

A9 2
From R [range 2 seconds]
(water_t) )
Where R.water < 3.0;
29 3 Select s_t.id, water_t.id, Distance(s_t.g, water_t.g)
(dist.0) From s_t, water_t
~  Where s_tt = water_t.t;
Select s_id, r_id
29 4 From dist_t

Where dist < 0.5

18 9 Zo g =28

29l 13 Z9 20 9= GeomFromText(}=
WKT Eelgl 2XEERE 2 AAE Heap &
Soll 845l= &=5rola, 5 o U= [range 2

(b} Zol X2l WA Cloet

8 4AM GofEt

seconds]the 208 B3l g8 SEXRH 2 2
2+ Holelore A4 AAsHA H1 2271 A
= dolEls HB840A ARECH 49 32 39
17 &9 29 AnE xQl5k= dooim, ALY
s_t.g EET water_t.g A8 HEAE S AA
9 idE Distance() <9 QIXIE YHEsle] &
ZH ARG Ayl Adg S-S niHRE HI
4= ARXSE A7 0.3km HERQ FE9] dE &
=)=l

I8 102 A9 48 WES= Y I oo
(s_id)o} ¥t R ololt(r_id)E E%T IS
Bo&Erh OJ" 90 Qe 29 4w d1g HE
A AR SR 5 1157 AY A"dA Zh|
A 2HOERE] 5000H olulo] YSTEA Wz
=7} 32/E mElel a4y IO Z 20, 21, 26, 39
H zhgo] AAEACE. k9] T8 8o QU= HlolE
£ 2, AF wlojElY] Ao A= Lo 7HEF 20
He 99l dz mgol ZZt “POINT
(0.967441 5.180079)"¢t 1.,9829000111, LEX
HoOlENY Az Ae HHl I 2ZHY AR}
“POINT(1.184361 5.513542)”0|t}. olm] &= &
2r0] A= CF 0.390|122 Z1t7l A&t o9
ol T g F7t AQE A4S 21 2% B
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