€ =T 71E 2E 7] Ao 49 71Ye A¥std Bt e A7 $3E AMGIEA Eo g Qe FEse 94 99
29 A2l 7IEE ALT Agete JE F2 §AL F UMK ot A, 4 Ao HE AdAs Rojsty 2gsg 74 4L ol v
E Ao 2302 o|FofW WE d o &3] AR HY ARE UIIh YP HE 9§ B do] ojE ZoEe] EEEA
Sl waA wdd £ glen, F oA Ateld] 7 Ag IFsE A9 AWaAES vHA gu wE %J—% vliste] Zdejge LAAS
dotfe] 28aY AN 9 F Atk B4, 4ES IFUNE delste) FUasA HE 949 dojrt Zukstd AR Frg dv]sta v
E €9 nlal At Azko] Frtele AE ?SH@“PE} Aets 7ol 712 A4 99 29 Ag g wis) $5EE 4% ¥uhe 2 o

=
%

IS HG gy Fel, Y MO, 0lF AA a2 /AR JE MHlA

An Efficient Continuous Range Query Processing Through
Grid based Query Indexing

+

Yong-Hun Park’ - Kyoung Soo Bok™ - Jae Soo Yoo'

ABSTRACT

In this paper, we propose an efficient continuous range query processing scheme using a modified grid based query indexing to reduce
storage spaces and to accelerate processing time. The proposed method has two major features. First, each query has a bit identifier and
each cell in a grid has a bit pattern that consists of the bit identifiers of the queries. The bit patterns present the relationship between
cells and queries. Using the bit patterns, we can compute quickly what queries overlap a cell in a grid and reduce the number of
unnecessary operations by comparing the bit patterns without comparing the query identifiers when we compute the relation between cells
and queries. Second, the management of cells in the grid by groups prevents from wasting the storage space through the increase of the
length of the bit pattern and increasing the comparison costs of bit patterns. We show through the performance evaluation that the
proposed method outperforms the existing methods.

Key Words : Continuous Range Queries, Query Indexing, Moving Objects, Location Based Services
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Algorithm IngsertQuery(l:. ly. hy, hy)

01 q = (1x, 1y, bx, hy):

02 for each g in Vg € (Glg) {

03 if{ g is fully contained by q )
04 InsertQueryIntoFLig, q):

05 else

06 InsertQueryIntoPL(g, q):

07 }

(2! 10) InsertQuery()

Algorithm InsertQueryIntoFL(Group g, Query q):
01 create new FL node;
02 add the new FL node to g.FL:
03 fl_node = the new FL node:
04 fl_node.QID = g:

(32 11) InsertQuerylntoFL()
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Algorithm InsertQueryIntoPL{Group g, Query q):
0l if (g.PL == NULL){

02 create new PL node:
03 add the new PL node to g.PL;
04 )

08 pl_node = g.PL;

06 while {(pl_node is full by queries) and (pl_node.NP = NULL))
07 pl_node = pl_node.NP:

08  if (pl_node *NULL){

09 i=0:

10 while (i-th bit value of pl_node.QAH is not 0) i++;
11 pl_node.QAli] = @ _

12 pl_node.QAH = pl_node.QAH || 2%

13 for each ¢ in V¢ € Clq, pl.node) do ¢ = ¢ || 25
14 lelsel
15 create new PL node;

16 add the new PL node to g.PL:

17 pl_node = the new PL node;

18 pl_node.QA[0] = q:

19 pl_node.QAH = pl_node.QAH || 2"

20 for each ¢ in Vc € Clq, pl.node) doc = c || 2%

(13 12) InsertQuerylntoPL()
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Algorithm DeleteQuery(Query q)

01 for each g in Vg € (Glq))

02 if { g is fully contained by q )
03 DeleteQueryFromFL(g, g}

04 else

05 DeleteQueryFromPL{g, q):

(222! 14) DeleteQuery()

Algorithm DeleteQueryFromFL(Group g, Query q):
01 fl_node = g.FL;
02 while (fl_node * NULL){

03 if (fl_node.qgid == q){

04 remove fl_node from g:
05 break:

08 }

07 fl node = fl_node.NP;

08 }

(32 15) DeleteQueryFromFL()
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Algorithm DeleteQueryFromPL(Group g, Query q)
0L pl_node = g.PL;
02 while (pl_node = NULL){

03 for (=0 : i<BIT_ID_SIZE : i++)}{

04 if (i-th bit value is 0} continue:
05 if (pl_node.QAli] == g){

06 pl_node.QAH = pl_node.QAH ~ 2&
07 if (pl_node.QAH == 0}{

08 remove pl_node from q.PL;

09 return;

10 }

11 for each ¢ in Vc € C(q, pl_node) do ¢ = ¢ * 24
12 return:

13 }

14 }

15 pl_node = pl_node.NP:

16 }

(32 16) DeleteQueryFromPL()
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Algorithm CQProcessing(Object 0)

01 Prev = Pney(0):

02 Poia = Poa{0):

03 if (Glpnew) = Glpma) ) { // an object has moved within a group
04 g = Glpad):

05 pl_node = g.PL;

06 while (pl_node # NULL ){

a7 Cold = C(pold. pl_node); Cpew = C(pnew- pl_node);

08 if (Cold #new)
09 for ( i=0 : i<BIT_ID_SIZE : i++)
10 if ( (Bit{cowq, 1) = 0) && (Bit{Cpew, i) = 1))
1 insert O into OL(g), q = pl_node.QA[il;
12 else if { (Bit{cow, i) = 1) && (Bit{cpew, i) = 0) )
13 remove O from OL(qg), g = pl_node.QA[i);
14 pl_node = pl_node.NP;
15 }
16 } else { // an object hag moved out of a group
17 insert O into OL{g}, Vq € QL(pres):
18 remove O from OL{g}, Vq € QL(poa):
19 }
(& 18) CQProcessing()
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