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Efficient Parallel Spatial Join Processing Method
in a Shared-Nothing Database Cluster System

Warnill Chung"'- Chung-Ho Lee' - Hae-Young Bae''!

ABSTRACT

Delay and discontinuance phenomenon of service are cause by sudden increase of the network communication amount and the quantity
consumed of resources when Internet users are driven excessively to a conventional single large database server. To solve these problems,
spatial database cluster consisted of several single nodes on high-speed network to offer high-performance is risen. But, research about spatial
join operation that can reduce the performance of whole system in case process at single node is not achieved. So, in this paper, we propose
efficient parallel spatial join processing method in a spatial database cluster system that uses data partitions and replications method that
considers the characteristics of space data. Since proposed method does not need the creation step and the assignment step of tasks, and does
not occur additional message transmission between cluster nodes that appear in existent parallel spatial join method, it shows performance
improvement of 23% than the conventional parallel R-tree spatial join for a shared-nothing architecture about expensive spatial join queries.
Also, It can minimize the response time to user because it removes redundant refinement operation at each cluster node.
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SELECT XFROM R, S WHERE
CONTAINS (R.Obj, S.0bj) ;
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Ag =87 B8 99 LPA_Node 1, LPA_ Node 2, LPA_
Node 39 93 th&3 e 3749 AR oy Hadd,

© SELECTXFROM R, S WHERE INTERSECTS
(LPA_Nodel, R.OBJ} AND CONTAINS
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@ SELECTXFROM R, S WHERE INTERSECTS
( LPA_Node2, R.OBJ) AND CONTAINS
(R.OBJ, SOBJ);

@ SELECTXFROM R, S WHERE INTERSECTS
( LPA_Node3, R.OBJ) AND CONTAINS
(R.OBJ, SOBJY);
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INPUT :
R, S : R-tree Node
LPA : Logical Partition Area
SpatialJoinFilter (R, S, LPA)
Er, Es : Entity of R and S ;
Errect, Esrect : MBR of Es and Er
Er.cent, Es.cent : Central Point of Es and Ex
Er.ref, Es.ref : Page ID of Es and Er
for (all Es € S) {
for (all Er € R with Enrect N Esrect * @)
if ( (Get the Next Entity of R) and (Get the Next Entity
of S) ) {
Ercent < Get the Central Point of Eg ;
Es.cent < Get the Central Point of Es ;
if (Ercent € LPA and Escent € LPA)
Output (Eg, Es) ;
else if (Er.cent € LPA and Errect N LPA and Esrect
N LPA)
Output (Eg, Es) ;
else if (Esrect € LPA and Errect N LPA)
Output (Eg, Es) ;

(Y2|E 1) R-tree 2 Mol 7itto| ofn} ¢T2|ZH

3.4.3 AA 3 2 T 29 AF A

d7 A 53 ZHEE $HE A B g A
XEAME F 2 AFd g AA A4 Fsit o
g A dAe 71EY T 29 HEHoE ALS
He #Hd 299 (plane-sweeping) 71H[8, 18, 19121 A A)|
HEE WEse] A48T WY 2A%e dade 7
R s BT L
Z wgor ~qystE A Ho]HE AT

INPUT :
ParseTree : Spatial Join Parse Tree
RelationID : Region Relation ID
BOOL ParallelSpatial Join ( ParseTree, RelationID )
NodelD : Current Cluster Node ID ;
ClusterNodes[ ] : Cluster Node List ;
NodeCount : Integer Variable ;
ResultRecords : Query Result Records ;
ClusterNodes < GetClusterNodesFromMeta ( RelationID ) ;
NodeCount < ClusterNodes.Count ;
for ( NodeCount is bigger than 0)
Forward the Query to the related Cluster Node ;
Decrease NodeCount by 1,
end for

CreateThread ( RecieveResult, ClusterNodes )
while ( true)
Get ResultRecords from LocalSpatialfoin ( ParseTree) ;
if (ResultRecords is not NULL ) than Send the result
records to User ;
else return TRUE ;
end while
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