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Multi-threading based continuous k-nearest neighbor queries for
uncertain moving objects
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Abstract: An efficient multi-core and multi-threading based framework was proposed for searching k-NNs
of large-scale queries with uncertain locations based on the continuous k-NN query method called Rate for
uncertain moving objects. The velocities and locations of different query objects were used to judge wheth-
er employing query reuse and give the bound of reuse distance. The density grid based multi-threaded data
partition method was proposed to resolve the problem of load balance, and neighboring queries were
grouped into the same thread to improve the reusability. The obtained predicted areas of moving objects
can be reused by building shared memory over multi-core and multi-threading. The experiments conducted
on large scale datasets demonstrated the effectiveness and efficiency of the proposed methods, and the pro-
posed optimized parallel method reached about 37 speed-up compared with Rate.
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Fig. 2 Query reuse between two query points
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11

ELSE

index < reuseQuery(q;» QRs);

IF index = 0 THEN

QR; <= QRs. get(index) ;

QR,. isReuse < TRUE; Goto line 12;
ELSE

Can;<-PR-Tree(S, MAX HITS, ¢,);
QR;<Query(q;» Can;, D;

12: QRs<QRs U QR;;

13: RETURN QRs;

reuseQuery(q; » QRs)

14. FOR QR; in QRs DO

15:. IF  QR;. isReuse THEN

16 IF sim(q;.q;) €[/3/2,1] AND
d(i+q;)y<<(d (q; 0001y —d (q;500))/2

17. THEN RETURN j;

18: RETURN -1;

Query(q;,» Can,;, D)

19.
20,
21
22,
23
24,
25;
26

mutex < 1;

FOR o; &€ Can; DO
s;<get(S, 0;);

IF s, -1 € MS, +;, THEN
P(mutex) ;

compute Sja+13
MSzCJrI(_MSzCJrI U {Sj,z(_JrI} ;
V(mutex) ;

All rights reserved. http://www.cnki.net
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3. gridPartition(Q, M)

Inputs: Q, M;

Outputs: Qu= {Q:| i = 1,2,
01:
02:
03:
04
05:
06
07
08:
09:

M

G<— mapping(Q) ;/* Mapping Q into Grid* /
L u<density(G) ;

WHILE | L, |#0 DO

g< L. getlirstO) ;

Q,<—expendCell(g); i++;

IF i: = M THEN break;

Q<TfetchQ, (Q, Lyia) s
Q<balanceMParts(Q) ;

RETURN Q;

balanceMParts(Q)

10

11.
12.
13

an

FOR i < M to 1 DO

IF |Q | <0.8Q THEN
Qj:max{\Qj| ‘].:1’29"'7M};
move g {rom Q; to Q;;

3

Lgrld ’

I‘grid s .
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L . s L
¢ 07 ). . M ,

Q M , bal-
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4
Fig. 4 Grid-based partition
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