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Non-Duplication Loading Method for supporting Spatio-Temporal
Analysis in Spatial Data Warehouse
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Abstract

In this paper, we have proposed the non-—duplication loading method for supporting
spatio—temporal analysis in spatial data warehouse. SDW(Spatial Data Warehouse) extracts
spatial data from SDBMS that support various service of diffenent machine. In proposed
methods, it extracts updated parts of SDBMS that is participated to source in SDW. And it
removes the duplicated data by spatial operation, then loads it by integrated forms. By this
manner, it can support fast analysis operation for spatial data and reduce a waste of storage
space. Proposed method loads spatial data by efficient form at application of analysis and
prospect by time like spatial mining.
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2.3. Spatial Data Analysis
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<?xml version="1.0" encoding="UTF-8"?> T
<gmi:name> Road Example </gml:name>

<gmi:boundedBy>

<gml:Box srsName= "http://www opengi "] epsg.xmi#4326">
<gmil:coord>

<gml:X> <lgmil:X>

<gml:Y> <lgml:Y>

<gml:Z> <lgmi:Z>

</gml:coord>

</gmi:Box>

</gmlk:boundedBy>

<gmi:LineString>

<gml:coord>

<gmi:X> 0.000 </gml:X>

<gml:Y> 0.000 </gmlY>
</gmi:coord>

<gml:coord>

<gml:X> 3.000 </gml:X>
<gml:Y> 5.000 </gmi:Y>
</gml:coord>

<gmi:coord>

<gml:X> 5.000 </gml:X>
<gml:Y> 3.000 </gml:Y>
</gml:coord>

</gml:coord>
</gmi:LineString>

(MH2A2AZRE 588 GML Y

< Example Road1 >

Type Data

LineString 0.000,0.000 3.000,5.000 5.00¢,3.000

(oML HUT AHY SOEHE B

<O 3> GML HHYE EM2 i 22 AE HolH
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Spatial Data Type Description
Point intersection point
s Streets Canals,
LineString . ee S Lanais
Pipelines
Voting district,
Polygon forest,
wildlife habitat
MultiPoint Multi intersection point
MultiLineString River system
. Rural country and
MuitiPolygon farms in each country
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< Source System > < ODS >
* St Df - <
Source 1 Select_ for=m g Source 1 Insert into St &
Insertinto & 2
Select * from & 7%
Source 2 N Source 2 |Deete from%A| ) £ where x> 10
Dekte from % A ) 2 where x> 100; I 9
Source N _|UPdate St= o setz=100, Source N |UPdate &= 2 setz=100;
Insert into 3 2 7, Insert into A A 7},

(7h) Source A 2HE =E H9|
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HOE W5l Hol sig

elect 9 =& &y
4191 GMLE ODSol
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ol HAE YUEIOIE HEES £~ HolE F& Al
Holl mzt AZIEm, o/2A Zoid gHoE B
E2 o]d SDWHEM AIFRE & AjAE @Azt
A LElolEZ ©rlE 37 BlolHEY BRE 7t
A1l QAT

<O8 6>2 olgiTt vl Akl 9 FETo
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il RE AFEE BANTE BEE HoEL

ODSol AAEO Y 42 ALEE AHOIE
HRES SDW HAAIZlol 2 Z=AE 5ol ¢
HOIE AEE EFEn

<" 6>9 @5 dE9Y =2 HEY I tigt
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< 82 > . MultiLineString

ZRBAE Source 1 Source 2 Source 3
T - 51127
T2 5112776 - 5,285
Tn - 7,112,8 -
< #%Z > - MultiLineString
FEME Source 1 Source 2 Source 3
" 222584 X
5,6 5,2
2,22544
” ) ) 5,6 5,2
Tn ; 29 :g" 59 (64576975
<YSE OI2 > - Linestring
FEANE Source 1 Source 2 Source 3
T 7470 - .
T2 - 6,56,6 7470
Tn 7,082 - 7,363

<33 6> ODSOl MEE FAHYE, AZHE Yool HE
B Bgig 418 BoEth

&8 ALEE EFE AUolE "HolHe SDW
HME A& o] 71E ALHEE 79 BE 8a%
sttt ZIEAHSCE MBR  (Minimum Boundary
Rectangle)2 &%= 3¢ HolHe g 3¢
HolEIQt AE2 EETE MBR @< tigt AAA
e Edlo shtel &7t HiolHE EgtErh

(6,8
78 ©)
(8.2)
7.0
(7t)Source 12| UOIEFR

(th) Source 22| YHIOIEB R

7.4)
(8,3_1{7,3)

7.0
(Ct) Source 32| HOHIOEFE

<18 7> ODSHel AAHEZ SEE YOolE Hoje A

M XIHE e HISS HAPRY 87

2+ HOlE7) B
s A B8

olgg [&1RE 112 oy =
I3 1Zo|th.

HYUE W, S5 FEE AAS =
H 3¢ ElolHE 44ds] {18 &l

[¢D2|E 1] Spatial_Integration Y12E

Input
Geom 1, Geom 2, --* Geom N : B|15|0{X|= 27} I0|g
Variable

OverlapRec : & @oAl0]9] EEL= F7Ha

Algorithm Spatial_Integration(Geom1, Geom?2)

Begin

01 : for i:=1 to i < Geom.count-1 step 1

02 : if( Disjoint (Geom [i], Geom [it1]) )

03 :  Geomli+1] := Union (Geom f[i], Geom [i+1])
04 : else

05 :  OverlapRec = GetOverlap (Geom [i], Geom [i+1])
06 : Geoml[i] := Difference (Geom [i], OverlapRec)
07 :  Geoml[i+1] := Union (Geom [i], Geom[i+1])

08 : end if

09 : end for
10 : retrun Geom[it+l]
End

(@1EE 119 gl 2~32 Eflde & 3
tlolEloll thdl Disjoint SHEXl AABIL &5
220 gied Eé} ALHE ST 2101 5~80f
Aol tigt 2t HoIHE F&3)
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Ag 448 d 5 Auk ole B8 HES &~
ALREE SE5E AUolE mlolHg Mg g
e}
<J8" 8>€ Spatial_Integration &2l 9
& SEE g5 UE T8 HELI tist ¢rlol
E HolH HeE HE LE 44~ ALBOZEE
wol2 glojHe BEFE 2EE AAS & BEdt
Zijolt
FAYE ETE UlolE A2 SDWl Bgge
ZH O] 7152 UAE & Y= BIoH SEEHF
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(6,6)

wj%lﬁ

(6,3) (7,318 2

(7,9)

<I8 8 0| 7|15 AL-22RE SEE YU OIE ¢o|
Ze

3.2.2 SDW9 B4xige 28 A8

a2t AZEORRE F& & SDWoll Hild &
Z HolHE AALEE B4g Adstl fd Hx
AE 2 FAEE S8 vlole EEE TR0k

<& 2>= ol FAE ¢ HOHY B8 2
Toll thal <O8 8>ollA 22 S5 tE =2 H
Efl3o] st S8 HOIE HolH Aoith

(B 2> S8 YH0|E HoiH

Subject E3 dHlolE HolH

e W= 6566 7074826373

<FE 2>0lA% &0l 0] 71E 4t ALHCER
B E8E AHOolE BlolEl= SDW Halo] @A
ZAY QuolE AR HolEo AFEL

<TJ8 9>= #Holo] HEd ZAE Z7 Hol™
o] THE 9% HUOIE HE HolEE old Hxl
AE olZRH Al ) AE7IA] Hojo] S4YE
2 44lo] Yol ZE 37 HolHY HHoIE
27} 9IE R AEEo Qo

olHE EHIOIE AHE HolE2 =4 dolo8
A7 ojolt)Ql OID& OID7t ZeldleE ZAFE 1

2111 ololl sEste S&E AHIOIE HolH & S
A 7H EEZ Lold HE8Ent

< 2> - MultiLineString

op Subject GIOIE] 3t

001 Bt 419293,8145,524091.2452 15142.1628,654857.9885

002 CHE2! | 2288827140,653817.6995 328815.6889,653605.0299
N A2t | x291620000,655366.3166 3291858037,655184.3520

< &2 > -LineString

ab Subject GIOIH &t

001 22 1684222461, 218744652

002 FsUE 65667,074826373
N ATO=Z 3291938983,655092.3545

<O8 9 &, =2 30| FHE SEE YUoE 3=

‘Zolgke dolojeil £F 8, A=EZ S
Zo] Aol 2gstel duolE Holg ol X
# ¢ AAEL ool siBste OIDE ol&sidl
FAE Folo] ool ol= =7t AFlo] Ailo] Ao
ReEAl Al = A AET

ESH S A AAIE wolE e sDWoll H
A, o™ AIEY B wlolHd HIEEeEN
S AFol tiglt I BlolHE d8E + A
CEa=g

B Zolde Ao o] 7159 3¢ HoH &
Hri71dol tigt 5 Briehth
B Il ALZE 882 <E 3> 2

<R 3 HE 24

Computer IBM PC 58

CPU Pentium(R)4 3.0GHz
Memory 2.00GB

HDD 120GB, 7200RPM, S-ATA
0S Windows XP Professional
Development MicroSoft Visual C++ 6.0
Environment (C/C++)
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