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(Cost Model for Parallel Spatial Joins using Fixed Grids)
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9] §E)9 FolA H BB XNH HH BEEA 5§ A% 1A AV)9] R FRE Ze 2F =g o8
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Abstract The most expensive spatial operation in patial databases is a spatial join which computes
a combined table of which tuple consists of two tuples of the two tables satisfying a spatial predicate.
Although the execution time of sequential processing of a spatial join has been so far considerably
improved, the response time is not tolerable because of not meeting the requirements of interactive
users. It is usually appropriate to use parallel processing to improve the performance of spatial join
processing. In spatial databases, the fixed grids which consist of the regularly partitioned cells can be
employed due to ease of managing spatial objects as well as simplicity in searching for a query region.
However, the previous works on the spatial joins have not studied the parallel processing of spatial
joins using fixed grids.

This paper has presented an analytical cost model that estimates the comparative performance of
a parallel spatial join algorithm based on the fixed grids in terms of the number of MBR comparisons,
disk accesses, and message passing. Several experiments on the synthetic and real datasets show that
the proposed analytical model is very accurate. This cost model is also expected to used for
implementing a very important DBMS component, called the query processsing optimizer.
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+3Y =2 PS]MA ¢38ES 1Y 1M B
929 & = A AR, Sl W FI 2AE F
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Ay =
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PS] MA ¢3dEe @9 2Uol22 o3} dAelA
Zt ogjs de 27 FHAT HMEE goh waby
T 409 Y HA7H FEAE Aol U G

o] H4e THL dHoletE FEA AR w7l
Z9 Iyt FEEG13] & Folrh

PS].MA ¢3gl&e o3 GAE 3% F AN £
B AAge 388 FA SAE 93] Aol AAR
[26]. dhvisid AwtAoz A GAe) wigo] - =2
7] 4o FEE YA SGAE ) s A GAE
Fe48l7) Aol FEE R AAEL AAse Holoh

dyrdoz FI 29 AR Y A AEAY
A NGt 433 Z7] W2 FEAAS g A
o] 28¥t} o =EdME FE AAE & Hyper-
Cube Network¥ei2 FAE Z2AHAMEIY  Sort
Merge® R [8] & ol&3td WHAEE wAt o WL
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4ngFE 12 4 "3 g9 71HE ol&% PSS
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INPUT : indices R,S(multi-assignment) & datafiles Dy, Ds
OUTPUT : A set of pairs of object_IDs

NUM of processors : N (:MASTER, 2"N:SLAVE)
OPERATION :

01 // Filter Phase

02 IF( MASTER PROCESSOR )

03 { Task_Listl = Generates tasks for Filter Phase

04 Sort(Task_Listl) desc order by Size

05 For( i = 1 ~ Num_of_Tasksl ) {

06 RM:Receive_Signal_of_Task(Any_Slave, Proc_Id)
07 SM : Send_Task (Proc_Id, Task_Listl{i]) }

08 ) For(i=2"N) SM : Signal End_of_Filter(Proc(i], NULL)
09

10 ELSE /* SLAVE PROCESSORS */

11 { While(l)

12 { SM : Request_Signal_of_Task(Master, Slave_Id)
13 RM : Receive_Task(MASTER, task)

14 If( task = NULL ) break

15 - Candidate_Pairs += Execute_Filter_Phase(task)
16

17 Elimination of Duplicated Candidates{ )

18 // Refinement Phase

19 IF( MASTER PROCESSOR )

20 { Task_List2 = Generate tasks for Refinement Phase
21 For( i = 1 © Num_of_Task2 ) {

22 RM : Receive_Singal_of_Task(Any_Slave, Proc_ld)
23 SM : Send_Task(PROC_ID, Task_List2[i]) }

24 For(i=2"N)SM :Signal_End_of_Refine(Proc{i], NULL)
25 For(i=2"N)RM : Collect_Result(Any_Slave, Results)
26 }

27 ELSE /* SLAVE PROCESSORS */

28 {  while(l)

29 { SM : Request_Signal_of Task{Master, Slave_Id)
30 RM : Receive_Task(Master, task)

31 If( task = NULL ) break

32 Results += Execute_Refinement_Phase(task, Dr, D)
1

34 SM ! Send_Result_of_JointMASTER, Results)
35} // End of PS]_MA
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