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Fig 1 Sharing storage cluster and mutual-backup spatial database structure of RAC

S BEEE 2 Mgy A s IR AU A B R
3 BEFROEASGRATHMREER

3. 1.1 3% B i 2] 4L i 0 d 2 AL )
HIT T 42 21 3 45 2R G0 A (] V= UK 1Y B 4R IR 55 4 4P

JE ARy — > BRI W R AR AR 55 1 2R AR B 1R
BN I 55 4% 201, X% P i ok Ul AR 2 B,
G ISl 95 BN B 25 i) X R A B R K B S 3 R D
B2 T LT X R e, 2RSS ] E R T
RELRGER ™ o0 A P o BB 46 2 IR 55 4 R0 908 8
X G v 1] 17 WAL ] A 52 B A 26 1 3 38 ) 4% FR 35E Y i



%4

Tk B A S A RO 2 R 5 A B R S s M A S B SR 423

SHLE SR SR B —ER R A AL
il g S 6] 2 B E AR X e — . BEIRANF
e LT E Z 4 DATASETMIE X% FEATURECLASS
JZ IR & R i A E— P,

ZEZ M ERS KA A K ERyigit
Tk SRS ES R 2 G e R
ErhFTEMEREEOR P EXERAE. 2/
PP 8 4 R e — 1 2 H Al 25 (R B0 A i 5 3 ]
Yy ) 4 SR RE B L 9 A R i 44 Bl R SR D7 ST
DL BT GF 1 B gk X 52 Y S BR M hE L 35 B) B fE 4 A
LA,

3.1.2 KIEHFMERM

HREREESEETER-E2RT AL
A A 8B ) BE Aty b R 3 P9 R Y S (RS IR
T A Ta] 57 F & 88 1 2= i) B3040 5 ] DL 2% 8 4 Hh A
fi 7E 98 — 1Y BUH b SR R A B

1B B AT 2 Ik 55 %5 5048 FE 5 95 52 ) 2% 3 % IR o]
HZ 2580 e 55 % < 8] B R &k > £ % . 78
GISH A BLA K = A 95 PE N A 38 0 B8 9%
M GB, TBJ3% PB H ¥ K. ¥ A7 B ALl B 4%

HIT 5 22 by YA ) OC B 1

B AT WY RO T SR R A He B B A
A7 7805 6 A 2R o 2 {6 D U0 R e 25 1) M 5 O B
I P AF TR 5 T ) T B R AR

PR T EG S HIEM Sy vEaE: &4 N
CPUNFF MBRAR  F—4dakldEnss i g
— G5 R B RO B 4 A PR RE S T SR A A R
1) 32 22 AN 38 I A 7 1] 6 I 45
3.1.3 mIEPHRT FEA0E ML & B8 SR S

T 42 5 R A4 2 R 0 R R P AT e s o A
[PV REE JUBL RN EY S A R SE B A € L)
R KA A= ORI Y o 75 250 40 2 P9k X R 4 v B
R P e YERE . fE R RO B B AT PR o AR B
BR B A AT AT 45 SRR 0] R R e o AR R 2% 67 4
BT REME R ERE. A A G EREN
ok ad A AN A M e A SR WS R B TR R R A % 0
O racle7E 15 JIR 95 45 70 72 25 1) 0 R 48 B AR AE I VF 2
)&, $ ORACLE 23 &) B o\ A 8 B 2 (8] 2040 A4 JL A
BUG, k4% | HZAMEH .

Bl 2JEoR T — A IR IR 55 A R X R AL BE Y

EWERAN R TR PR EE ST IR
e A S i SR
R T i LR e |
EFRLE s s [ ik | Eweness |

| gL A

___________________________________

2 Ry A RO P TR T A = 1) B0 Ak B

Fig 2 An atom of spatial data processing in large-scale distributed database
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Fig 3 Multi-levels caches architecture
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Table S Perform ance test data in 2-tiers cluster architecture
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1 X X 19:22.10 18:35.17 16:37.21 14.19
2 J X 18:30.18 18: 15.51 14:07.11 2370
3 X J 18:35.27 18:46.43 14:21.36 22.77
4 N N 18:20.08 18:22.56 14:01.01 23.55
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Table 6 Perform ance test data in 3-tiers cluster architecture
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M ulti-servers C lustering of Spatial Data and R ealization Strategies

in H igh Perform ance

. Lz 1 1 . 1
YAN Zhimin s LIU Renvyi, LIU Nan. LU Li-zheng
(L Zhejiang Provincial Keylab of GIS Zhejiang University Hangzhou 310028, China;

2 Infomation Centes Hangzhou Adm inistration Bureau of Housing P roperty Hangzhous ~ 310006, China)

Abstract  Analysis for the need that should be resolved in developing new geographic infomation system more deeper
study and analysis for cluster techniques and Oracle Real Application Cluster (RAC) were taken To meet special
requirement for current management of massive spatial data on net an optinalmulti-level PC servers architecture in G IS
with clustering techniques was designed to take full advantages of high perfomance computing high reliability and other
cluster features Integrated the reliability scalability flexibility and other features of RAC with general spatial database
management strategies such as spatial index and partition. remote in-line procedures mutual-backup of wo computers and
other strategies a new type of distributed data management techniques such as high spatial locating multi-caches
strategies cluster based were developed An application with RAC Servers and Oracledi application servers ( iAs) was
tested which showed the high perfomance of whole spatial database managing platfom, such as high usability load
balance high data downloading and high efficient spatial data query and anlysis

Key words conputers cluste; massive spatial data; high perfomance strategy; Oracle RAC



