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Efficient Query Indexing for Short Interval Query
Jaeln Kim" - Myunglin Song’ - DaeYoung Han' - Daeln Kim" - BuHyun Hwang"™"

ABSTRACT

In stream data processing system, generally the interval queries are in advance registered in the system. When a data is input to the
system continuously, for realtime processing, a query indexing method is used to quickly search queries. Thus, a main memory-based
query index with a small storage cost and a fast search time is needed for searching queries. In this paper, we propose a
LVC-based(Limited Virtual Construct-based) query index method using a hashing to meet the both needs. In LVC-based query index, we
divide the range of a stream into limited virtual construct, or LVC. We map each interval query to its corresponding LVC and the query
ID is stored on each LVC. We have compared with the CEI-based query indexing method through the simulation experiment. When the
range of values of input stream is broad and there are many short interval queries, the LVC-based indexing method have shown the

performance enhancement for the storage cost and search time.

Keywords : Data Stream, Interval Query, Query Indexing, Continuous Query

1. M 2 Aate] ALz oz Ao (continuous query)E S 3Ch
[12][13]. o]¢} #Zo] A&HH o2 Fas & v HoE &

AT 58 ok g¥gs &8, WEYA SA, T4 de] X002 At o8 2Ef g dogE w2 A T4
B g, Ut AME £ A UEYIS 2 & 7] 95kl "] Aol(query indexing) 71WS ARE3U}

Ed dolgd tE ogdd §&Eel A7 Ha o [3112][13].
[1[218]. =¥ dlo]

B @olA, Axue 218 doly #EY Holy #7e]A 9] @o% =4 7e zdow

2 ANztew Aejste] L ARE AERA AFdF F 2= B4 AL B So] £x AuE Fgsks A
G ol 2EY dolHe] AN AUE Al AAE  EgadA Lusb 0T-BC Aolel A Les 8
W Azgle SEeR Y Auge dgas A% ¥ = 49T 5 Qv ol g 54 2ol Yy
5 et doE 9l A(nterval query)ehal gt

B ATE B wRe 0094E SEAEAT 7RATANA (2009 (31191 Hele] Wl dele] Eol(predicate) ol 7]&H
e i e B e 455 W e 2EY dolgst 551 Ao Mlel APl
MEERE EULER L CluLR AN AT AY AolE FARES sof @l W9l Qe
R aE R IR o gale (29 DI 2ol 5FF tyel Wyl deld )
A i o e e B8 108 stol 94e dolelel gl wel Aelel AL W= o



508 ZEMe|Ete=2X D M16-DT H4=(2009.8)

» (1

8 3
e (]

v

a ]
Data a: Q1,02,Q5
Datab: Q1.Q3

(22! 1) stabbing query

3 AoE BT ZFE= stabbing query[9] et FAFSHTE
(g D2 5709 W9 Zojrt Azl mlg Aejxof 9l
o dolg a9 b7} Y dE Hol Fuh dolH g
Aol I, @2, ] W9 21 FFat doly b 29
Q1, Q39 W =74 #AFH T Ao 247 o]
Bl & ARg3to] FalEo] Ao R dolHE A gt

o] W9 Aoyt FEE A2"A dA&HoR 4
HE 2EF dHolHE Hstr] fd d s AAs]
A3k Aol ARl VML dF AoE w2 A HAsteior s

1 wl g A w2 A F28H7] st e A H&

EE gof gt} ojzfgh Zol ARl y|He| o= Eg

W 7uke] IBS-trees[6), IS-lists[41[7], interval-trees[3],
R-trees[5] ®Hol, zglx, &)A] W 71¥ke] VC-based
(Virtual Constructs-based) 71% ¥ CEI-based(Construct
Encoded Interval-based)[10] 7] o] A<t At}

Eg 7]k Al 7| o]zl §AS Fato] wE Aol g4
o] 7bsalA|nt Hel Ao Agldv FAFE deo] 55 2
2HA Al B AFE v]go] HAYskE A7 AEHTI0]
Al 71aE Aol 7JHe 7 #3899 VC(Virtual Construct)

/\]_J@Lzﬂoiyq EHH U1 21/] = //g' ﬂ ‘:Oﬂ/ﬂ o H‘:.

o o Z
s

fr oo miu
.
9 o
oo
=
X
oi
-~ H!I
mi
oR
Az
m
\l
_;
_i
é
=
;&
2
1&
i o

1o

riu

LVC-Based #19l 7|95 A¢t
El-based 7|9l Hlste 4
RS sthete e 4
S HQlth B =19 74

MU AV |
o o Ao
o

ol
-

712 7=

dlolEl o] w7

d

031_‘"0

2
= 4 oox
of X £ do of

N o 12 omN oo
o,
rir
[~
(m
U Sy [

(e ror .
N
N
=
Do
ol
=2
X

[¢)
Fol+= LVC*based 7] HeE A

H WS AAEaL, B0 7 5=

w
Y
=

oX

—_)

¢

e

A F Mz 2F gk 2 2
Eg) J)w A9 Jlola F W H% S A

B
ALl B2 Ol 1 PEe olsel g
E3lo] nud mE A d5S wolxu ¥ Hol ¥

o] ofFaL He F7} 3 AhA| Ald
A 7F QTH7I10). 2822 dut
gk M9 dos xFge A% é‘ﬂ S 9sk A9l
e Al 7N el AREE AL Q)
[10]ol X =

iéﬂrrﬂ:ml

Al 7|9 Aol Al 7[H o2 VC-based 7|
3} CEl-based 715 AlFatdth. VC-based 71" 9] 7]+
ofeltjol= AIAE F3td FREE ~EF dHoH9 H
g 7P £ 499 VCE 2Fsta Zhzhe] VCol| Az
& Fojate] TEE Ao WHee dxstE VCY *4‘%2}
oF do] AHEzE AAstd (27 2)¢F e Ho| Al A
BE FAskE Aolth

(23 2)9 d9 ARloA= 3719 A9 5719 VCr}
o] Hof 9o, 7 VCo Helet dXst= Aojo st
7t vColl Aol AuAE AgAh 1w JYHE ~EY
dolgel digte] A 5 A&ste] dFdEE VC A
A5 Fata dg Azt AdE doE gEAgt. §A
(1Y 29 e TxO| VC Holt 5EHE o 9
tod o] FoAm Hejo] FHRo Ao wet VOO 99
Al gesllof st7] wiizell VCeo AA L] nl-go] A3}
AR Al z=Flo A= B-A43% shvh maka VCe| a7
U]ﬂ 4o g Fo Ao AQlS HASEE vt A

Ao AMeE s7] A E SEH A9y A5 7

—“& 992 Als Arted TEFE He 2
VCe Z7& 19| "tk VC @717 19 A% ¢ g
o digte] Al FrE HEste] Age VCE A Ha
3g VCol 5% HoE gt o}xm VCel @717} 1
31 A 7 9 s ARl st Ag oy VO #e

o mlru [0 o ot
g

L
~
o
>,
s oig

Input data
1
i Q1
E s w02 Interval Query
1
e Q3
1
H >
PV
| V2 | (V3 ‘Virtual Constructs |

s

i
Z

With a simple formula, we can
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Input data : stream data
output data : Query 1D
. ________________________________________________________________________]
LI = LVC Index;
Lla = LVC_Info_array;
X = input data;
Search(x) {
LI = H(x) // H(x) = [x/8 ], &=range of LVC
for ( I=0; i<Lla[LI]size(); I++)
{
if ( LIa[LI][0] < x < Lla[LI][1])
Result_Query += Lla[LI][2];
}

return Result_Query;
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Input data : Interval Query
output data : LVC-based Index
. ________________________________________________________________________]
Insert(min,max,query_id){
i= lmin/€ ] = LVC Index // &=range of LVC
LR = [min/8 ], LL = lmax/8 /;
if (LL < LR) // case 1
{ q_insert(min,max,query_id,i); }
else {
if (LR < LL) // case 3
{ q_insert(min,LR* 8 ,query_id,i);
for (k=LR; k<LL, k++)
{ q_insert(kx§ (k= 8)+ 8 ,query_id k), }
q_insert(LL* 8 ,max,query_id,LL);
}
else // case 2
{ q_insert(min,LR* 8 ,query_id,i);
q_insert(LR* 8 max,query_id,i+1); }

}
g_insert(min,max,query_id,i){
LVC Info arrayl0] = min,
LVC Info arrayll]=
LVC Info arrayl2]= query_id;
LVC Indexlil+= LVC Info array; }
. ________________________________________________________________________]
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