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Attribute-based Approach for Multiple Continuous Queries
over Data Streams
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ABSTRACT

A data stream is a massive unbounded sequence of data elements continuously generated at a rapid rate. Query processing for such a
data stream should also be continuous and rapid, which requires strict time and space constraints. In most DSMS (Data Stream
Management System), the selection predicates of continuous queries are grouped or indexed to guarantee these constraints. This paper
proposes a new scheme called an ASC (Attribute Selection Construct) that collectively evaluates selection predicates containing the same
attribute in multiple continuous queries. An ASC contains valuable information, such as attribute usage status, partially pre calculated
matching results and selectivity statistics for its multiple selection predicates. The processing order of those ASC's that are corresponding
to the attributes of a base data stream can significantly influence the overall performance of multiple query evaluation. Consequently, a
method of establishing an efficient evaluation order of multiple ASC's is also proposed. Finally, the performance of the proposed method is
analyzed by a series of experiments to identify its various characteristics.
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1 tp : the current tuple of a given data stream D.
2 Witp, A) : the puttribute A;’s value in the tuple tp.
3 GRB : the global result bitmap variable storing the intermediate results of the query set Q during the matching process.
4 find_region(ASC(Ay.cra, V(tp, A)) : returns the region (interval or constant) containing the value V(tp, A;) in the list ASC(4;).cra.
S initializes GRB to the bitmap in which the bits are all 7 ;
6 for each tuple 7p e the stream D do
7 for each p-attribute 4; € A4,(Q) do
8 ASC(Ay).crafr] = find region(ASC(A).cra, V(tp, 43) ;
9 if GRB = 0 then
10 tp is filtered out because fp does not match any queries in Q ;
i1 exit for ; /* exit inner for-loop */
12 end if
13 GRB = GRB & ASC(A4j).crafr].qrb ;
14 next 4;
15  output GRB ;
16 next tp
(Y12|F 1) dlolef AER Dot AFE Q 2ol & Y2z
Given a query set Q = {q;, g2 q3} and a data stream D consisting of three attributes A;, A, A; and a global bitmap variable R
The predicates of q1, q2 qs : The tuples t;, t; t3 of the stream D :
qi : DAy = 20 AND DA; = 'C02° AND D.A; = 50 t; : {40, "C04°, 50}
q: . DA; > 10 AND DA; = 'C04° 0 {20, ‘CO2°, 50}
q3 - DAy = 30 AND D.A; >= 30 AND D.4A; <= 50 t; 0 {10, |C04°, 20}
Initial State When the tuple t; arrives GRB = 111
11 111
ASC(4) 10 20 30 10 20 30
000|000 (0101101010011 |010 000 (000 [ 010 | 110 | 010 | O11 | 010
GRB = 111 & 010 = 010
110 110 qn 93 terminated
ASC(4) co2 cod €02 cod
001|101 [ 0011011001 001 [ 101} 001 | 01 | 001
GRB = 010 & 011 = 010
101 101
ASC(Ay) 30 50 30 50
0101011011 111010 010 (011 j 011 | 111 [ O10
GRB = 010 & 111 = 010
q2 matched
When the tuple t: arrives GRB = 111 When the tuple t; arrives GRB = 111
111 111
10 20 30 10 20 30
000 { 000 [ 010 [ 116 | 010 | 011 | 010 000 1000 | 010 | 110 (010 | 011 | 010
GRB = 111 & 110 - 110 GRB = 111 & 000 = 000
110 110 ;
terminated qn 42 q3 terminated
coz 04 ki €0 Co4 t; praned
001 { 101 1001 | 011 | 001 001 [ 101 }001 [O11 [ 001
GRB = 110 & 101 = 100
101 q; ter d 101
30 50 30 50
010 ) 011 | 011 | 111 | 010 010 [OI1 [ 011 } 111 {010
GRB = 100 & 111 = 100
q; matched
(38 2) £ M E 0|28 Hloje AEERI0| CHE CiE i Ho| 3 of
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464 FEMelE2=2XI D XM14-DA M5=(2007.8)

=

4 £ ey |m

M o > g2 i
2

r & (&
o ol

GRB% bitwise-AND 222 A3 A2 o
GRBE 783te Zolth((¢aizlE D9 1394
% GRBe BE v|lEY}L go] 54 AAF Q
192 FF HE WHEIA devhe LojEE,
Al AAESG (2aE DY 91294 &)
(138 2= (€128F Dol 7|ute R dojg 2EY D
FE 4, tz 2932 9 W3 29 IH Q = {q, ¢» @}E
T3t dE R9Ed 2438 Q9 I 4 4, A
a3 Al disl, Al e &4 AEA ASCIAL), ASC(A)
a8a ASCAs)7Y 2474 e MER FF 4 (I<k
<37 =A% o vk, Ztzbe) &4 AYA ASCA) (1<i
<3)& A4 HEStEA (duEE Dl 7€ g2 §E
aol Aol Fol &4 A9 #E TPeteE Fdd we dd
HEY W4 GRBY g @Ak A Ao &4 HEH
A

r u2
¥

=)

m
2
(E

}

it

S
A

& TEste AANM GRBY j1<j<3) WA HEZ} 0]
Hd 2o g= FA FRIYL FE 4o A 29 ¢ B
FE pdl U 29 ¢ ZEAYH, 2E &4 JEAES
WES o GRBAAY 3T BlEZ}L 943 19 g F
Z 48 WEete ZoE Addn 59, FE 69 B¢E
A &4 d9A ASCA RS MRS Fo 29| q, ¢ 2
2 gpE EF WEANTNA et AdE dA HEE ¢
2 &4 AEAE s g FF w7l A AA"ES

dlole] 2EY D(ALAz - AJst AT Q=(q,-q0)°l
tiated, BT Qo EAste Ao £49 +& net 3
T 7 A £ A€ A EASE vadre AFE
o BFE melgtn & ) dolg 2EY DI 74 FE
sl A3 QE HAeshed s I Ae (He
2% (42 3)% ol FrhAnh

e 2 2R Qo EAste nlY Fd A48 o
g &4 AHAES FA% e 2o 332 Al Omikny)
ojch

(39) (B2 DA o8] 2o £4 A0l dF A8 234
PA)7F mle] wagsg 7H ) Hd Ome)7Ne] 4ol
EAgT (Fe Dol ste] 2o &8 HEW ASHA).qubs
T HEYY ot AR Q e Foe et
o] kHlE Basdith J9HE ASTA).cra®l 39
& 2meolt}. A5 Ce ASCA).crasiA
Ao mvds AZshed 228 IS vERdth

2

M ok

e ot xomy Ao
2
e
do
rok
okt

o
(e
o
m &
s
i3
of I
18 o=
Lo,
+

g "HQstr 2 ASC(A).cralr]qrb
g Cm+DkBE Hasit}h ol st &4
sloz & A eF37e g3 2o

o rx
ko

RO

mplkrmCr@Cm+ Dk} = n{Cm+2)k+(2m+1)Cl= Olmkn,). [

A7 3. dolH 2EY DO 7 5o disid AP
S Aelsthed 283 AFE AW Onlogm)olth.

(F®) (€1nHF DA BEo], #o £4 A U &
A ASCAVE A=sted oA BEALLE g
ASClA).cradl A AA FE9 £4 A #2 Ttz 9
F9E &= Aotk (ZnEF 19 ¥ find_region()).
w9 Aite] AAEE A g d Om+1)A9
& 7 ASCAJ.cradlA B3 9 olrlgagge
ohd, A A ZEe log2m+1)olth. Ao AEE 94
;A A e &4 HYAE Aot uR
Ao AYAI TS & 2

(=)

o o H o2 Z i pR ox

= 4o r

nplog(2m+1) = Olnylogm). il

4. 4 MY M2 =M

AUY Qo A HA UF 44 AdA A £
7 el 49 A9S) meh A4Sl 4
2 4 g WEel 5eAA A £4% 2

_l

41 &4 MYH HY 7|2

4.1.1 a4 A9 A%

o]y ~EY Do {FEFL FARE Qo
g9 wiA A#rt #9EA Fod A
we 5E "eye Y 2937FE Qo
2 g @& & ¢ de FA £4E
o] "ast} olzd Fo HAHdg9 A
(Attribute Cover Set)olg} &1, &
2 ojFozl &AAY JAFE 4 YA YK Minimum
Attribute Cover Set)olet 31 b33} o] Aejgin),

Ao 2 Fx £47AW A dog 2EY D9} A3
g 7 FARE o, AFY 0o F9 &4 FE F
3 B C A(Q) WY, QB)E ¥ Bl &=
Holx g W o] Heojo MY zHo] el HE
oz 7H4%t. B)=QY "o Zo £41% BE
A% Qo W@ L4710 Fgole s, ACS(Q)E &7
b 3 &4 ARE F oM He 59 Fo 548
Me JAEE FH2 £4749 Fgolgt stx, MACS(Q)Z
#7139, '

P

)
ek
o ‘D‘ _|k.>,
o [ zo %
XN
[yl 5 i
OIS )

i
o = o

2

L)

¥
QL
rir

f
£ L3
2

o oX,
m o

B
b
ok
Lo
ox m¥

(I

4.1.2 Ao £4 ARzo] d@ Ao} 4EE
Fol £4e] Ao AEBL AT A £ £FD A
4 2052 48549 Ao wEss oo ugw 4o
Fth AEHA dolgulol 2ol A AHBSE A
A, WEeA 2 AYEL Hed & 94 FRa] 99
A gl S40 Ug £4 AuAY A2 €4 Y
o &40 Ui A9 AHE eBAEeR Hae Aol



HIoIE £

ZgHolch Y, &4 dEAe HHsy 14
M A £49 do HeE BoE &4 A
eAol e Feo dgEo] Fasith gy, 4 £4
A HZAR g £4 HAdAe] AgAAd I
F7) ety 28z B =RdMe F9q £4 A2
~(p-attribute sequence)oll w3 ZAY MEHES A9}
ol AT AAAE FATE Fo £45Y £4 AYAE
< 25 AHYsgg A 5 A9 WER bed
2ol AoHr)

e 3. (e &4 AWz AYAHE) vlolE 2EH
D(A;, Az, AJ9l tg A& 29 A Q = (¢, -, a)®
Q9 Ao &4 ANHX p = A——A0 s, Ellpe

EE5S ANFZ pol 3 M
g & o, 777k AR pd
zZ

ACANY(e

o

|

0= et @

@, e r % 2T 7FEY £E uEn O

El{p}e (&28ZF Dol 2/M8 GRBE o|&3t9 4N

o gA +& & itk &, El{p)v 717 5% 248 F

Zol diste] Ad2 p2 A& A2 AE" GRBAA 1

o Mg ddf Uzt Aag 2o olv HEd 2E 4o
Z g@9h

7}

Eldp) = Eﬂ(p,ti) 1 2

& oo t)E FZ ol tE AL pE A4E A=
A& 9 GRB[1.kJNA <) 19 AFo|tt

42 &N MER M2 N

&A NYAE NS AT o, 41844 A H
& £47AY AP 54 AR ofud Fdox A
717 Zae FES 7t & 48 AA(fltering)dt7] #
3k 7)oy, o] &4 A|d2e] Ho MdEL FEA 9
3 WEHR gL AgE YA FE(terminating) X717 9
3 slEolth B Ho A= o]EL o] &3 &4 MEH HE
A A A G

AAY QY T £ £ HAdYA AFE AT
Ao £4 ANE2E Fe A HA dAe wmE 7F AAE
As Hx SAAH AFMACS)E = Aojth, AAF
QA dF MACS(QE #7 st ¢A &£A4A¥ I
ACS(Q)E ZET. ov ded APz o £

Sae ol £49 52 HuH SezEA, 1 AP &
: fo] 450 e 4 HANES B9 B8 )

Edl(qub) B9 3l bitwise-OR ZL& Fst} oleid
FA-g vrEsld pitwise-OR FAte] A3} go] BF |2
FAE vERe] F wig Ho] HAHYF el ACS(Q)e] Hvh

EQ MOIM OF 68 2o M2l fIT S47I8 82 718 465

ol&dA & o7 ACS(Q) FAAM 7HF AL 9 FA &
e AR Hol Ax 47 FHolrh S HA £4
Aw Aol £ Fo &4 7} 3 ol wele A9
2 wHA] ZHresponse time)& £°17] H8lA A &4
Te TAE B9 £A49 AF2E theH #Zo] FETH
Fetaxt e Fo §4 AELE p2t ¥ o, £ MACS
o &3 ol &4 F A9 AdEe] Y Be o &4
& Adsle Zo] 19 p5 WET 1 by, ofF poll &
A @& MACS WY #d $A4E 448 9 Zovt 1
B34 I AR2 TS 4T o)HT FR AREE F
of 74 e 2o NAESL M AFBAV B &4 st
7b 83d Aldx p2 Ay oy FAHL po MACS
o BE o] &40 IgE 97A ALk o &4 A
A2g T vhAE GAlE MACSH &34 2 7
£3589 NEAE 2 Holth o MACS W9 o &
A NE2g Fehe BT Fdsith &, MACS W 39
&4 ANA2E 27] AE2 p2 gt fjollA] AAGE B3
F4sA p2 A 2k ol AFE BE FHo £4
o] poll &% w7HA HEEH FRAoZ HHG o] £4
N2 pE BHEo] W F 9T

ojzigt Walog —’—‘T—“ A9 N 45 24371 4
e do FIR o]g]o]] STREAMAIA ] StreaMon
(1913 #& —‘?-‘4151"6‘ Eo] stk EUHY ZEAA
= 9 49 NEAE U @3 o, $E AEA
ol &3 ARAE Ztze] gt Ao HAEES 4ATIT
5 2UHY st g3 A2 2AE A dHolHE ¥
£33} & F3" TE AA2EA A Ao HYEE F
HAHE 7 AR2E FF AfH2E A9dd, Ad2E
Ztzke] Ao AEES (A 3ol wey HAted HA T+
& glon olg ¥ Hags e A ® ANDrE

oo o
tlo
~ ! o

= e
o 7} Bolo Ho £A9 F£E Ay
B89 W mmsirh whef, EUE
EZo =& v &(ariving rate)o] ol AAZ EUE o
Baro] 91 Aldle AE¥(sampling)E %3 ZUEH o

g FEE AT

R4
a2
o3
Id
fr

2
>
il

==

b

A7) 4 Bol &4 ABae) ol® sh} ] A
2UHY 72l A W, 84 44 QA A #4982
487 g8 Baw rge (4,0)-2 o,

(39) & 54 /\1%—*—% ;l% X#%P aA MACS(Q)

2, 40- MACS(Q)oan Hel £4 AR2E 2= A9
o2 udth selq AEdAdRel, o F 4de FFHO
2 U ] 450 UE BAS AN AEse 3
Aol ojUe}, BUE BEelA 84 BUHY 23g vy
o% HAHoZ olFof AT F, AANA e ABAA
sht 4E Fu AAAE 420 o Ao ddEe
77 BUHY sl g we g 298 7 Fu A
423 U BYY AA2D FPA 7}
sht Bst7] A% 2UEY ke o Agagens,



466 ZJEXMEISR=EX D M14-DT M5%=(2007.8)

start rearranging the current evaluation sequence p

* apply a new evaluation sequence p’
mm oo BT \
) Serl ] erform rearrangement ———, . ——=
e t'o tot A Seur(P) lo+24 to+3A - . SW il !_ >
o e e e e e e e — 1 t+A
(=t 344012
(A8 3) 2UEHE 2E0Me| & MEdX| X2| =M thet HSH 25X}
MACS(Q)IM9) 39 &4 Adx=E 27 A% 7k 400
T+ (MACS(Q)|-1) o]z, 4,(Q)-MACS(Q) SN Ho] &4 w0 Minkag it
AUSE 1 W e (@ISOl Do 3 gon S
dew, WA &4 494 A2 £A4F 24a) 99 By
3 & 7)17He rx(MACS(Q) -1+ T*(4,(0)~ MACS(Q)|-1) = R
r*(|A,,(Q)|—2)o ] A g

dE 50, (28 29 ZARY Q=g @ g/ FA &
BAY A(Q)={AL Ag Asfolth. & o] &4 did &4

g@
3

AelAe] Aol g nEW wel MACS(Q) = {Ajo] | 0
l:]'. IAp(Q)l = SO]E‘E Z‘]z‘ﬂ ilo:] i}H /\]i)\g ?8}71 % b The nurznot?er of selection ;Z(;icates
3 r 717ke] Aasit) wel BE p & t7} BT o} 7|7

(33 4) S5 W AN EeojMs vl
et UG T ZFAEE, (A —A2) = 2/9013’_ s(A,;

—As) = 1/391B2 A;—A7t AP2E AEErt a2g

o W, As(p) @ol A 4 FuT 2] gEo
A e R A s AR BE E Ak G e e
4 Aol el 4 NAze ol Wed J)E wUHY
18 HEA Ang o= AE T AR, AR AAL ot (141 -2)
95 A9 BY oo e Sl HE 29 AURE A ge) dmuz o AuTH Aze Ansd dd 54 A
dol e dsks) Mgl $4 4AA A2 AT F g0 Soon L gan seee wae asy ge
BT @ ZEHOR RAMN AINE Wil o) EY o e e el B9 Aol
Az 2 AR oM wE Acder @ u Zol FLRE £ A A £XE FF 4L
e 1S )’] asg AAL T A @ £ o] #33} itﬂ_"“:ié ;“:l;]c'} AR 2 ; re Zrheo)
Heale) el #AE A Fo £4 AAae Ao A k wOE AT AR ren =8 e
B0 A PAA ol4el WaE BAS W AP
thoolel @ AXNE AFE YAA w2 Bk @ B & 5 M8
A AAE ol WE, sl pE p7h BAY ARAR AR
2 gAe Ao HAgol FYHT sulpE B AN B g e 8L Tad odd Ay AL A
o po] Ao dAgol} AT saps Ao HHE A o Hegyn B =B AL A% A9 AP
A F7] A vt E NEn. a2z, (4] 3& wEY 9 [ Blwsle] %S AZHgt BE 489S 1G9 BRAM)ES
o BAS Bel $4 ARAE ARIAT su(od & B b4 26 GHz AE1Y AFES 52 73 BANN 49
& AANEE A ’d & A€ Qom cololz FAF Y

As(p) = |- > 4 3) 51 &M Meldel 584
A% 51049 A% oo 2gA WAd td a2
CACQI719] 5= (Grouped filter) 7], PSoupl9]

4

e
A
oX.
2l
)
R
1o
R
o
.‘
>
o
=
ol
i
O ok
o
HU

%% =&(Red black tree) 714 1"4 s 2714
A N&ES AFT (2 3)E ZUHY ZEAM &) € A4T Ade2E(Linked list) 71HE & =&olA A
o] &4 AAx AHSo] TUHY sHa ADE Zo] w & &4 AEAASC) 71¥3 vlastel £24E HF A
g 24 AdAe A 47 AdBHE Z4S RojEt ozt AgelA AHEE dlolH FEe shte £4E& X
A At fe2x ARAME ARE Aol dojuH = 50000009 FEZ olFoj o &4 2 0~9999



CIOIH ~EE A0iM CiE 35 2o MelE RIS s4d718t Z2 719 467

500 —o—linked list 800 —o—linked list
450 - —&--ASC 700 —8—ASC
200 —&— group filter ) —&— group filter
g —>—red-black tree -~ 600 —— ]
3 350 § red-black tree
2] ~
= 300 g 500
1S
= 250 =400
2 2
@ 200 g 300
8 150 g
<] o 200
2 100 a
50 100
[o] 0
200 400 600 800 1000 100 200 400 800
The number of selection predicates The number of selection predicates
(@) 28%d : Ra>= C (b) 27488 : Ra>=C and Ra<=G
(J% 5) HIES | gdtollMel oM Him
(E 1) A Hlole TE HA
Dy 7 &4 gho] YHE 2EE A
D, AERE aze fAE Hel2 30 @Y 2E 5
Dy B Fejo v RER AF 122 9 &4 ¢E 7 v 122 58 &4 ¢ M

(B 2 Mg 2o ZE BAM

a9 6, 2% 9 a7 198
9% 19 50 3 1
Fo £49 & 10 7 20
A 27e] 5 204 104 236
Hx 478 Jgo = 1 2 i
A S4AY IF e Fo §A49 & 3 2 5
@ TR ARG TE EAh ol HlEAM £4 A=A /g2 A"z
(39 492 358 4% Adse 214 P/t §F Hl A4k Feiel BARlel FF £4 el £33 I9¢&
W JAH=)0. 25 o]F0iz] Md] ZZi(selection predicates) 7] 93 o] FAe £yggroT B v 8-S Oflogk) Tt
o Fof mE FPAe] WE RoFEh 270de e 2 wE 4 quh 22Hoz (2 49 2ol BE |
7b &% AR A A" 2 b St we), v} el M E 29E Heo ols HolA AT, (2¥
T EA G ASE Bole AAY2E J|HE Astne 5)3 ol ulEFF vla AddAAE H4 AHA 7He] o
a58H I, 35 E9 7Y aga 4 Ad9A 71Hel 2 7Y nle) Y53 2L AL By,
WY& Apol& HolA] Rt
(2¥ 5= T5d 9% ZgE89 149 FHrt HE 50 & MEH 2ol M2 58
5 Hm QO < >s <IeRW R dd 2Dy ggqe 44 A9AASOS GEE A £A0l @
(selection predicate)®] Tl W& FPAZHe] HsE BHAE 2 Hne S8t A%S A=A 7 Aol ALLs
th (29 59 (@9 (b) EFlA Ad xxd9 F71 F7h gole] AL Wl £HL A= 5000000 E=7
of wet £4 AEA Zlyel M FL s Btk aF olZolx] Qrh &4 e BT WA 0~992] ZHE
BH VM AE 249 MES va e A HAYH s <F >3 2e 4 gl REE HE A ER
E3](greater-than tree) T ¥ 39 Ez|(less-than tree) gole AFSe WANAL, <F D9 2L ERL HAE
of g w2 gAE ok 25 Ed 7YHdAME 70l A% 29 HFES AHEAY ZE AE adZ9 YHL
Az o & wuin vla o AR(eEs) HEE A A& 299 Agu&S Yehle, Aghige 7+ BEE
ARem 2 gAsty BHEd 74 == Xz va o S A9Ae A H&o] FLathE 7MY Sl £4 A
AR FF R SRS 7] Wi P e A4 g o Wi A2 Aodn



468 FEXMeIEs=2X D M14-DE M5=(2007.8)

g
1

w
=

=
1=

@ Ticket routing.
wwr |0 MACSSAS

=

8 4

The number of visited ASC’s (x10000)
WL b o Ly
=]

40
20
200
D1 D2 D3
Datasets

(a) Aigtd 719 =3 HANSH A} v

w o
5823
= — =T = ]

BN W
S o &
S & 3

&%
=

b Aga
SERE

(38 6) &Y Medx|e Ma| =Mol wE &

(o3

(28 )= <F 1>oAA #AAE A Z79 dolg F3e
oz 47 oA AEst &4 AgAe FE e o
Aol Au] &7 Eddyl14]9) 87 2-¢-"lticket routing)®
w45 vag Aol (29 6a)e i $4AY
gl o8 £49 A9A FE PHMACS), e £4 A
Ao Ao Helgol ¥& o2 &4 MUy A ¢
Mg AAse $H(SAS), 183 i-Erol AA g BHQ
A £A78 g SASE A3 HH(MACSSAS), v}
Agte 2 g 2ged Wys Hlastg E} AR ez gA

$8 wyng 2 =R Ag® Wi £ AHFs
Boly 53] dolHAY Dy9t Dyoll tisixE MACSSAS7H
448 9 & A%5E Btk o3 At U2 ojfe
deoly £X Y7t D; 2 D 2L Y E 7tAe d
ol ~EfdAe HE At HANA B FE A
A(tuple pruning)®t 29 Z8(query terminating)’} Loy
7bsAdel AA duAoZ o A2 o £4 HHAE W
234 H7] gEoz s,

(28 6b)e Aot ZHA(worst case)d HAFe =A
(best case)oll thy)sld MACSSASQJr Ticket Routing®] *
2| &2 vwstget o] A= <E 2> 7le® T

il

fl

i

FPE
My

ok r

o 4% Ao HY}ES 2000H1 Fysigen o FH At
o &4 A A £HE FAd2 AuA AA BRE 7}
T A EEHEE ST o34 A 42 ZHE
Fol 7 B2 &4 AHAE Y A Ao B¢
2,7 AL &4 JEAE IEY FE 89 FrE
Astant. o] agelA Bxol, MACSSASS Bl 249
o

Hokol A3k A9 A% Aelel Hsg molw, do]
A

B JA¢E7 dglo] MACSSAS7} wu AL 7} st
Ne Hes HoF
(28 7L AA diolg FAE< million US Census 1990

ol £E 100,0007E Uz Agsigon, 4%
= (29 6b)2] Axet frASA MACSSAS7E 5]”-4
Aol ZHE A5S RALh
(28 8)2 32ddM A7E H= Al A(tuple pruning) &
HFZ2 BoFEd A 52 A7 (Immediate tuple pruning)
(238 F 1) dolA ADHEY HF GRBY EE HE

k=)
v
(=}

450

The munber of visited ASC’s (x10000)
v
(=1

[
W
o

(o

The number of visited ASC’s (x10000)
w
3
i

550 ¢

18 Wors case

i
0] Best case
‘B Ticket routing
'3 MACSSAS

Lo bbod

Dt D2 D3

Datasets

st By aem, AAe Aes Hotel A3 A

Ao X2|8|S Hl1

| Worst case
O Best case

... @ Ticketrouting
@ MaCssas

rvvvw
L ool
+5 59
4949
664
e d

A million US Cencus 1990

7) MM HlojHEEE Moz B HojMs B

6000

5000

4000

3000

2000

1000

The number of visited ASC's (x1000}

|+Immediate tuple pruning —®—Delayed tuple pruning I

/

5 10 15 20
The number of p-attributes

7b 0o HE od Aoex wEHelx] ¥= FEE BEd
Aatol7] g, Ag &4 49 yriA $4 AHAE ¥
oA F3 FA AT FEE AAsts Uyolth W=
¢17] & A|7A(delayed tuple pruning)e EE £4 A9A
o WEs €488 47A “P*“O A gE FEY AAE 4
7lske Welth of 2dolM HXo], HA ®E AA WY
o] B4 ¢ &Aooy, I £49 7 FoldrE ¥
el i 2odTe Aol SiEdn

o
i,
1o
2
=
i
=2
=
o
offt
%
"o
r_EE
i
o
b
P,L
N
do
o
>
=



—— 0
650

630 —a— 4 =0.005
610 —&— u=001

005
590 —H— =005

570
550
530
510
480

The number of visited ASC's (x10000)

D =D;

SJHEE7F T2 <& 1>9 dele A D3t D,E wWzoh
AHESEA A dielel Al DE FASETh 2L (2
@ 69 Aoy FdF RE ALt 2E” {FE0
94 402 zARdE %

4349 (4 32 TFhd 4 AdA Y A ¢ME A%
ettt APEFAA HTo|, ME dojE o] Wit
o vich e Aejn|gol FAsA FUHRT ol @ £4
Adae] A eA7F dold £27F thE HlolE AleA =
o ol HAsE A eA7F oY) "WEoltt. 2y, A
A A oM ARE ALe Fok oA HA3E A
gu) gl 77t de ¢ ¢ Aok B, p gol AEFE A
A2 FY2 9 253 s3] o w2 FY3} A ¢HE

gojieh, e, 20 W ARE Ha £ AR,

b

6.4 B

& exolMe deolE 2EY @A

2

x =
2
-0,

R
ol
&
S
e

2L
lo
fu
o
2{_:{
A
f
:oé
>
b
oX
A
oy

oX,

ol o
[+0
ol
e
N2
I Ao R

2 1o o rE
ofi
p

)
Lo
w2l oy

o m
lo

of
o 1% mjn ol s@ ma

e
e

of

=)

>

o0 iy

oft

tlo

Wy o
o8
i
=)
AL

R, 2
i
2 8 (o o e
o L
> Kl
ox
2
.
o 2
— 3R
ey
o &
LR
(o
i
1o,
lo

!
o
o2
g
E -
e
ok
o
=
i‘:’
>
2
X
"

>
N
QL
g M
N
32
BN
)

ul

a2

S

¢

i z

oX

o r off rig fo
=

ol o.
AR )

ol
k3
2

).
2
i ;
ox B
2

p
o &

1B
oX,
lo 4o
i
1o
2
L
i
2
c)
i
e

e P

s

ol
ol
fo rir

et
B
)
Lo
N
i ok

2o
P,L
2
&2

rir
1o o
L
T
[
tlo
S

m
5
ot
o
B )
sk

o

tozs 2HR
3 243 7]

o N
i ol
e

i 7

i
4
og{:"
4,
>
i)
to o
ot
= g

450 mEEmE s EREsEmReEanasm

D:Dz

D = D

Datasets

AAR p 20 ME HEH £ MEIN XZ| =AM MIE 2

3 2o ofe) 74X T A9 AAelE xRHoR Hgd
S ch v, A 29 A4 E8 54 719 @
B AAL AR Q7] BRelth B ERA AYH ol
AR 7EEE veeE % dusht 203 2e F 9
AR A9 QA FA U AHPAe AFea, vob}
HE olg vigoz tF 2EY gE UF 4% 2o A
o Axge AAsts e e ovl g 9 Zel

[1] B. Babcock, S. Babu, M. Datar, R. Motwani, and J. Widom,
“Models and issues in data stream systems,” In Proc. 2002
ACM Symp. on Principles of Database Systems, pp.1-16,
June, 2002.

[2] D. Carney, U. Cetintemel, M. Cherniack, C. Convey, S. Lee,
G. Seidman, M. Stonebraker, N. Tatbul, and S. Zdonik,
“Monitoring Streams-A new class of data management
applications,” In Proc of the 28th International Conference
on VLDB, pp.15-226, August, 2002.

[3] S. Chandrasekaran et al, “TelegraphCQ: Continuous dataflow
processing for an uncertain world,” In Proc. First Biennial
Conf. on Innovative Data Systems Research, pp.269-280, Jan,
2003.

(4] J. Chen, D. ]J. DeWitt, F. Tian and Y. Wang, “NiagaraCQ:
A Scalable Continuous Query System for Internet Databases,”
In procof ACM SIGMOD 2000 Corf,, pp.379-390, May, 2000.

(5] D. Abadi, D. Carney, U. Cetintemel, M. Cherniack, C. Convey,
S. Lee, M. Stonebraker, N. Tatbul, S. Zdonik, “Aurora: A
New Model and Architecture for Data Stream Management,”
In VLDB Journal, pp.120-139, August, 2003.

(6] Widom J, Babu S, “Continuous queries over data streams,”
In ACM SIGMOD Record, pp.109-120, September, 2001.
[7] Samuel R. Madden, Mehul A. Shah, Joseph M. Hellerstein
and Vijayshankar Raman, “Continuously Adaptive Continuous
Queries over Streams,” In proc. 2002 ACM SIGMOD Corf,

June, 2002.

[8] Motwani R, Widom J, Arasu A, Babcock B, Babu S, Datar
M, Manku G, Olston C, Rosenstein J, Varma R, “Query
Processing, Resource Management, and Approximation in a



470 ZEAMeiEzl=2X D M14-DT M 5=(2007.8)

Data Stream Management System,” In Proc. of the 2003
CIDR, January, 2003.

[9] Sirish Chandrasekaran and Michael J. Franklin, “Streaming
Queries over Streaming Data,” In Proc. of the 28th Intl. Conf.
on Very Large Data Bases, August, 2002.

[10] D. Camey, U. Cetintemel, A. Rasin, S. Zdonik, M. Cherniack,
M. Stonebraker, “Operator Scheduling in a Data Stream
Manager,” In proc of the 29th International Conference on
Very Large DataBases, 2003.

[11] N. Tatbul, U. Cetintemel, S. Zdonik, M. Cherniack, M.
Stonebraker, “Load Shedding in a Data Stream Manager,”
In proc of the 29th International Conference on Very Large
Data Bases, pp.309-320, 2003.

[12] Jianjun Chen, David J. DeWitt, and Jeffrey F. Naughton,
“Design and Evaluation of Alternative Selection Placement
Strategies in Optimizing Continuous Queries,” In proc o the
18th International Conference on ICDE, pp.345-356, Feb,
2002.

[13] Jianjun Chen, David J. DeWitt, “Dynamic Re grouping of
Continuous Queries,” In Proc of the 28th VLDB Conference,
pp.430-441, 2002.

[14] Ron Avnur, Joe Hellerstein, “Eddies: Continuously Adaptive
Query Processing,” In proc. of the 2000 ACM SIGMOD Intl.
Conf. on Management of Data, Dallas, pp. 261-272, 2000.

[15] Vijayshankar Raman, Amol Deshpande, and Joseph M.
Hellerstein, “Using State Modules for Adaptive Query
Processing” In ICDE, 2003.

[16] S. Babu, R. Motwani, K. Munagala, I. Nishizawa, and J.
Widom, “Adaptive Ordering of Pipelined Stream Filters,” In
SIGMOD, pp.407-418, June, 2004.

[17] K. Munagala, U. Shrivastava, and J. Widom, “Optimization
of Continuous Queries with Shared Expensive Filters,” In
Proc of the 32th VLDB Conference, Sep, 2006.

[18] HS. Lim, J.G. Lee, MJ. Lee, K'Y. Whang, LY. Song, “Continuous
Query Processing in Data Streams Using Duality of data and
Queries,” In Proc of the 32th VLDB Conference, Sep, 2006.

[19] S. Babu and J. Widom, “StreaMon: An Adaptive Engine for
Stream Query Processing,” In proc.of ACM SIGMOD 2004
Conf,, June, 2004.

of & =
e-mail : hhlee@ianyang.ac.kr
19939 AAM et A4St (844}
1995 AA et 7 FE ekt (AAL
1996 ~19993 S AR W W H

AAbsra A Q) 7k}

= 2000 ~2001d A FoRA R AAE
M AMEE

o3 =

0014~B A FFHGUG ARHARGS 2w

20029 ~8 A dAAusn AZe e vkapaiAg
BARp: Holg 2EY XML 2Ed, d& A9 3z, 29
23t

o # A
e-mail : leewo@database.yonsei.ac.kr
1985 w5 B 2®ugtw 5
(3
1987 nl5 HFoista 75H
(ZAAD
1990 Pl= B Foigta
(3-8Hkat)
19908 ~19924 A4 AR AAATH
1993 ~1999d QM e 7 FE %
19993 ~2004d A& n HFE st
20049 ~d A AAchEtw HFE FHs
Al Rl Batulo| el ulo) 2, mTleo] Bl A28, dlo|Elmtoln,
dle]HAEH

5} 5}

ok
r

o

PR



