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Abstract Continuous query is widely noticed as a scheme for query processing over data streams, and efficient methods for
processing multiple continuous queries are needed. Our research group has proposed a multiple query optimization method
for continous queries. In our method, the system forms clusters of queries which have similar execution patterns, and derives
query plans sharing the result of common operators. According to our previous experiments, we have shown that a parameter
value in the clustering phase controls divisions of clusters and has a great impact on efficiency of query processing. However,
the optimal parameter value needs to be decided by trial and error. This paper extends our previous work. The proposed method

automatically estimates the optimal value, and iteratively adjusts it even if properties of underlying data streams dramatically

change.
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MASTER master_source_I ...
SELECT artr_l ...

FROM source_I { [windowsize_1] } , ...
WHERE conditions

01 0000000

Fig.1 Syntax of continuous query
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MASTER Clock_12 Q1
SELECT *

FROM Quote[9%hour],News [9hour]
WHERE Quote.name=News .company
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MASTER News Q2
SELECT * 0

WHERE Quote.name=News .company

MASTER Clock_0 Q3
SELECT *

FROM Quote[9hour],News [9hour] |Quote I I I I l l
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FROM Quote[9hour], News [9hour]
WHERE Quote.name=News.company
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Fig.2 An example senario for explaining our optimization method
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Fig.3 Query plans with different 6

3.3 00000

ooboooooboooooooooobooooobooooon
ooooobooooooobooooooooooooocoooon
gobooooobocoooooboooooOoooobooooboooo
gobooooooooood

gbooooooooboobooboooboooboooooo
cooo0ooO0oooOOoobobooooDbD 20 QL,Q2OO0000
obooooo @3op)yooooooobo 1o QoOood
MASTEROOOCOOOOOO0OOOOO0OODOOOO0O0O0O00O0
gobooooobocooooooooooOoooooboooobooOoo
oooooooboooooogo

4. JO00oOoOooooooooebtonoD

e000000COOOOO0O0O00O0O0OOOOOODODOO
goboooboboooboooooooboooooboooodg
00oo0o00o00oooooooooooobooboooenOoOoOO
goboooboboooboooooooboooooboooodg
ooooogeDOOOOO0OODOOOO0OO0OO0OOOOOODODO
obOobOooooboboobooboobOOooo3oooonmoomoo
Oooooooe0O0D0O0OOOO0O0 (ex.06=100000000
000000 (ex.0=05000000000 (ex. 6=0.0)0
ooooooooobobooebbboOooooOonoOoOoOooDO



gooobooodoooooooooooooooooooooon
goboooooooooooooooboooooboooobooo
goboooobooooboboooooooooobooooood
oono
goboooobooooooooooono oobodooood
goboooobooooooooboooooobobooooboo
goboooobooooboboooooooooobooooood
ooooooooooooooooobooooooooooo
oooooooobooooooooobOi1oboooooooon
goboooobooooboboooooooooobooooood
obobooooobooobooooooooboooooo
gobooooobooooooooooo booobodooood
gbobooooboooboocooooooooobooOoooooboo
goboooobooooboboooooooooobooooood
gbobooooboooobooooooooooobooooooboo
gobooooboooobobooooooooooboooood
gbobooooboooobooooooooooobooooooboo
gooooboobodoooooooooooooobooboooon
gbobooooboooobooooooooooobooooooboo
goboooobooooooooooood
goboooboooobooobooooooboo 20000
oooooooooooooobo3oooooooooo oo
goboooobooooboboooooooooobooooood
gbobooooboooobooooooooooobooooooboo
ooooooooobo3poooooQib oobooboobooooo
gobooooboooooobooooooooobooooooooboo
gboboboboobobooboobooboobooboboboon
oboooOooooboboobooboobooooboooooo3goo
oobooooQQUUuoooooooobOoboOooobooQ3b
ooooooQlQuuouoooooooooooooooo
gobodooooboooooooooooooo
goboooooooboboooobOooobooOoboooooooo
ooooboooooooobooooooOoobobbobooboboobooo
gobooooboooboboooooooooobooooood
00000 e0O0O0O0O0O0O0O0O00O0O0O0O000O05.0000
oboeObObOOOOoOOOOOOODOOOOODODOOO

S5. 0DoO0Oano

oooooO0O0O eOOOO0O0OOOOOOODODODOOOOO
goboooobooooboboooooooooobooooood
gbobooooboooobooooooooooobooooooboo
oooooooooobooobooooobooooboobo ebbOOOO
gboboooobooooboooooooooooboooooboo
ooooobooooooooobooooooooobooooooon
oobebOOOOOOOOOOOOOOOOOODODODOODO
gboboooobooooboooooooooooboooooboo
ooooooooooooooobobobobeOnOOOOOOO
gbobooooobooooooooooooocoobooooooo

5.1 6000000000

goboooooboooooooboocooobooobooooobooo

FITATILDEEIC
ERAAMOTNS

EIREE <R

pUEEL ST AhmoTUVS

operator

| Tgarbage
[
00 g, 0, | 0, | 1.%
h
Tearbage Z & 5 J A~ Toperator Z 5 5§ A @A~

04 600000
Fig.4 Strategy for adjusting 0

0o— 00 (FF=[F1.0)

n<0

0 ERAVIFRED ERENET 50D HHH

‘ Ot Toprstor, Tontbas B0 O EFHE ‘

NO O ARG £ LT DA
YES

05 00O0ooooooooo
Fig.5 A flowchart diagram of our method
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Table 1 Experiment environment

MASTER Master_i

SELECT *

FROM  Stream_1[w], Stream_[w]
WHERE  Stream_1.attr = Stream_2.attr
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Fig.6 Template of queries
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Fig.8 Result of automatic adjustment(exp.1)
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