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Continuous Spatio—Temporal Self-Join Queries over Stream Data of
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Abstract Spatio-temporal join operators are essential to the management of spatio-temporal
data such as moving objects. For example, the join operators are parts of processing to analyze
movement of objects and search similar patterns of moving objects. Various studies on
spatio-temporal join queries in outdoor space have been done. Recently with advance of indoor
positioning techniques, location based services are required in indoor space as well as outdoor
space. Nevertheless there is no one about processing of spatio—temporal join query in indoor
space. In this paper, we introduce continuous spatio-temporal self-join queries in indoor space and
propose a method of processing of the join queries over stream data of moving objects. The
continuous spatio-temporal self-join query is to update the joined result set satisfying
spatio-temporal predicates continuously. We assume that positions of moving objects are
represented by symbols such as a room or corridor. This paper proposes a data structure, called
Candidate Pairs Buffer, to filter and maintain massive stream data efficiently and we also
investigate performance of proposed method in experimental study.
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Select 1Stream{ a.moID, b.molD, cellID, updateTime, '+ 7}
Prom { Select moID, celllD, LAS'IEST(E:}&EI"I‘%me) , BaterTime
From DataStream’
Group by moID ) a , b [RANGE Window]
Where a.celllD = b.celllD and
MINTIME < { CURRENT_TIME - a. EnterTime ) and
{ CURRENT_TIME - a. EnterTime ) <= MAXTIME

and .
MINTIME < { CURRENT_TIME - b. recentTime }
and
{ CURRENT.TIME - b. EnterTime } <= MAXTIME
Union Al

Select DStream( a.molD, b.moID, celllD, updateTime, "—'
From ( Select moID, celilD, LASTEST (LeaveTime), LeaveTime
Brom DataStream’
Group by moID ) a, b [RANGE Window]
Where a.celllD = b.cellID and
MINTIME < { CURRENT_TIME - a. LeaveTime ) and

{CURREBNT_TIME - a. LeaveTime ) <= MAXTIME
and

MINTIME < { CURRENT_TIME - b. LeaveTime ) and
(CURRENT_TIME - b. LeaveTime ) <= MAXTIME
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1 while BAlieeQuery do
2 | List current MOLEt = getCurrent MOList{DATASTREAM);
a if pastMOList 1= null then

4 | updatedRecords =
getUpdatedRecords(carrentMOLIst past MOList );

5 | else

[ I updatedRecords = currentMOList;

7 | emd

5 | it apdetedRecords I nudl thon

[ updateCandidatePalrList(updated R

10 List newCandidatePair =
epeateNewCandidatePais{updaredRecords, currentMOList);

1 | else

12 i newCandidatePuir = nodl then

1 updateCandidatePalrList{updatedRecords )

" end

w | end

16 | pasthiOList = curremMOListy;

17 end
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