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Speed-up of Parallel Spatial Join on Distributed Geographical Databases using
Round Robin Partition
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Abstract: The combination of spatial data sets based on spatial relationships between objects is a com-
mon operation in geographical databases. This operation is called spatial join operation. The spatial join
operation, as with all join operations of relational databases has high computing time cost. It is natural to
apply parallelism to the spatial join operation. In this paper, we focus on the parallel processing of spatial
join when a geographical database is partitioned by round-robin algorithm. We propose two algorithms
of the Filter Step in paraliel join processing based on a round-robin algorithm. One of the algorithm uses
a R*-tree of all data sets, the other uses a set of the R*-tree each partition owns. We implement proposed
algorithm on Query10 of Extended Sequoia 2000 benchmark and compare the Filter Step performance of

two algorithms.
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Fig.1  Example of spatial data sets.
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Fig.2 Example of spatial partition and round robin partition.
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Fig.4  MainQuery and SubQuery.
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EERIBIE 4 Table LIZRT. 7, HTA27— %13
i R Sequoia2000 X > F ¥ — 7 ¥ — ¥ T, polygon &
point 7 — & ¥ % Fig. 1l /R ¥ 1 L7244 b i34
T, N=FT4arD¥b42THbH. F—F~N—2Rd1
DDHFA MDF A AT IIHEMENTVS, -, Query¥
FA7T 5 &, [ OB BRI L D &9 4 M iC

Table 2  Extended sequoia 2000 benchmark polygon
and point data.
Data Type | Number of objects | Average size
point 306336 24byte
polygon 374428 204byte
Table 3 Parameter of query.
Landuse | Number of polygons
11 31892
21 17552
24 8108
91 48
Table 4 Result of landuse 11.
Filter Refinement | Response time
(1) | 20.90(sec) 8.25(sec) 29.87(sec)
(2) | 7.58(sec) 8.04(sec) 16.69(sec)
Table 5 Result of landuse 21.
Filter Refinement | Response time
(1) | 12.99(sec) | 19.46(sec) 32.98(sec)
(2) | 5.45(sec) 19.79(sec) 25.28(sec)

F— DL, B4 MIF— I Fry 28N,
Queryz —BEEITL, ) —ERIL T A -5 THEITL
72 B DSubQuery TP Filter Step? MLIRRE R 0 FHy % il
T 5. B2Z0 79I MainQuery D G & b & SubQuery
T?DRefinement StepDAUEBFH OFH L PET L. —F
Query#ET¥ 5 &, F—FIITTICEY L MoogEE
NEHF AL MIFry 2 a3hTWh,

Query (34D /T A— ¥ 2Lz THET 5. HHTE/¢
7 A—%i3, LWFAHESL, 21, 4:91TH5. £h
Zho T FHES Dpolygon D % Table 312787

6.2 &R

THFHFE S 11D R % Table 4, 21D 4% 4 % Table
5, 24Dk R % Table 612910 #E % Table 7I2777. +
WA AEF S, 21&24TldpolygonDEAE 728,
KL b HRQ)DHHEH 1 b DFilter Step? MLERRF
A/ S v, REHFHAHERL VWS, THFIAES
NDHIFIL w0, AR EHRQ)EDENFITLAL
v,

Table 6 Result of landuse 24.

Filter Refinement | Response time
(1) | 7.57(sec) | 0.80(sec) 8.80(sec)
(2) | 3.05(sec) 0.93(sec) 4.31(sec)
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Table 1 Environment.

Workstation A x4

Sun Microsystems ULTRA/5 (CPU UltraSPARC IIi 270MHz, Me mory 128Mbyte,
Disk 22GB Seek Time:9.5ms 7200rpm buffer:512KB)

Workstation Bx1

Sun Microsystems ULTRA/10 (CPU UltraSPARC IIi 440MHz , Memory 1024Mbyte,
Disk 34GB Seek Time:9ms 7200rpm buffer:2048KB x 6 RAID 5)

OS Solaris 8
Network 100Mbps Switching Hub
DBMS ShusseUo

Table 7 Result of landuse 91.

Filter Refinement | Response time
(1) | 0.14(sec) 0.18(sec) 0.79(sec)
(2) | 0.096(sec) 0.21(sec) 0.66(sec)

7. 8 b W

KL CTiE, 97 v Fov vkt w72k OSpatial

Joinif 5| LHE D Filter Step% 1T 72O D2 D HA L RE
L7z, A2) & (1) & % Filter Step® &4 + DL
B ThETITo R, ARE@EFRQ) LD,
selection E N2 FATE W, D F ) R*-treeMFrfE L &\
7 D Spatial Join® AS DEN LI, EEILATTRET
HHIELERTIEHNTET.
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