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Attribute-based Approach for Multiple Continuous Queries
over Data Streams

Hyunho Lee' - Wonsuk Lee™

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 significanily 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
analvzed 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 ptiribute 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(Aj).cra, V(tp, A)) : returns the region (interval or constant) containing the value Vitp, Ay in the list ASC(4;).cra.
5 initializes GRB to the bitmap in which the bits are all / ;

6 for each tuple /), € the stream D do

7 for each p-attribute 4; € A,(Q) do

8 ASC(A).crafr] = find region(ASC(A).cra, Vito, A)) :

9 if GRB = () then

10 tp is filtered out because tp does not match any queries in Q
11 exit for ; /* exit inner forloop */

12 end if

13 GRB = GRB & ASC(Ay.cralr].qrb .

14 next 4,

15 output GRB ;

16 next fp

(g1e|E 1) dlole] 2E2 Dot o g Q 2ol ha 22|E

Given a query set Q = {q, q> g3} and a data stream D consisting of three attributes Ay A, Az, and a global bitmap variable R

The predicates of q1. q2 q; : The tuples t, to t; of the stream D :
q: - DA; = 20 AND D.A> ‘C0O2" AND D.A; = 50 t o {40, "|C04°. 50}
q: : D.A; > 10 AND D.A> Co4” oo {20, C02° 50}
g; - D.A; = 30 AND D.A; >= 30 AND D.4; <= 50 oo {10, Co4, 200
Initial State When the tuple t; arrives GRB = 111
11 111
ASC(4) 10 20 30 10 20 30
000 | 000 | 010 | 11070101011 1010 000 [ 000 010 [ 110010 [ 011 | 810
GRB = 111 & 010 = 010
110 110 41, qs terminated
ASC(A2) cn? Co4 C02 o4
0011 101|001 011 | 001 001 [ 101 ] 001 [:0117] 001
GRB = 010 & 011 = 010
101 101
ASC(A;3) 30 S0 30 50
MO\ 01r | on | HE 010 010 | 011 | 011 p1EEY 010
GRB = 010 & 11l = 010
q> matched
When the tuple t arrives GRB = 111 When the tuple t; arrives GRE = 111
111 11
10 20 30 10 20 30
000 [ 000 010 [.110| 010 | O11 | GO 000 6064 010 [ 110 [ 010 | 011 | 010

GRB = 111 & 110 = 110 GRB = 111 & 000 = 000

110 110 ;
i qn 4> 4 terminated
CGZ] Co4 i 4z terminated

co? 04 s pruned
00T | 10T | 00T | 017 | 001

00

101[001 011 [ 001

GRB = 110 & 101 = 100

101 q: terminated 101

30 56 30 50
070 [ 011 | 011 [ AT | 010 870 [ 011 [ 011 | 117 [ 010
GRB — 100 & 111 = 100
q: matched
(38 2) &4 MEHHE 0|38 HIoje] AEZ| LHE CtE & 2o 3 o
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HlER W GRBE bitwise-AND W2 0.2 Ha As u) (F7) (F8F DellM ®Xol, 3] &4 Ao gk %
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