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Abstract Stream data which is continuously delivered from information sources in wide area has been increasing.
Researches of distributed stream processing to stream data has become important. Our research group focuses
on distributed stream processing which can dynamically select target information sources during query processing.
When target information sources change, a data transfer route and network traffic from the target information
sources to users also change. We therefore proposed a management system to keep optimal network traffic in dis-
tributed stream processing with dynamic selection of target information sources. To keep traffic low, the system
reconsiders operator allocations according to changes of target information sources. In this paper, we evaluate the
efficiency of our distributed management system by experiment.
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Fig.1 Distributed stream processing with dynamic selection of

target information sources
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Fig.2 Architecture of distributed management system
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Fig.3 An example of distributed processing
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G : aset of query graphs { Q1(V1, E1), ..., Q:(Vi, E;)}
V; : a set of operators (vertices of graph) in query Q;
E; : a set of edges in query Q;

N : a set of available nodes

01. INITIAL.PLACEMENT(G, N, L,D)
02. FOR(Q;(V;, E;) € G)

03. FOR(Operator € V)

04. IF (Operator equals ”TS-Join”)

05. Vi <= ViO {Igummy}

06. Bi — Ei0 {Igummy — TS-Join}
07. END IF

08. END FOR

09. END FOR
10. OptimalPlan := Calculate(G, N, L, D)
11. AllocOperators(OptimalPlan)
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Fig.4 Algorithm for initial optimal operator allocation

Input
G : aset of query trees { Q1(V1, E1),..., Qi (Vi, Eq)}

Vi : a set of operators (vertices of graph) in query Q;
E; : a set of edges in query Q;
N : a set of available nodes
Targets : a set of target information sources {Ioj, ..., Ion}
P : a value of networkusage in current query processing

01. REALLOCATION(G, N, L, D, Interests, P)
02. FOR(Q;(V;,E;) € G)

03. FOR(Operator € V)

04. IF( Operator equals ”TS-Join”)
05. FOR(I € (ITargets))

06. Vi — Vvi0 I

07. E; — E;0 {I «— TS-Join}
08. END FOR

09. END IF

10. END FOR

11. END FOR

12. OptimalPlan := Calculate( G, N, L, D )
13. IF(OptimalPlan.NetworkUsage < P)
14. AllocOperators( OptimalPlan)

15. END IF size
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Fig.5 Algorithm for optimal operator reallocation
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{Attribute AS Video IN Name}

{distance(A.X, A.Y, CamLoc.X, CamLoc.Y)<5 AND
distance(B.X, B.Y, CamLoc.X, CamLoc.Y)<5 AND
distance(C.X, C.Y, CamLoc.X, CamLoc.Y)<5}

PositionA
(AX, AY))

PositionB
(B.X, B.Y)

PositionC

| CamLoc ey
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Fig.6 Complicated target search query

@ {Attribute AS Video IN Name}
@ {Tvalue AS Video IN Tname}

{distance(X, Y, TargetDB.X, TargetDB.Y)<5}

TargetDB
(Tname,Tvalue,..)

Position

07 000 TSJoinOOOOODOO
Fig.7 Query with multiple T'S-Join

SDERAR—LNBER T LTEARBEERE

AMEA ¢ BR b

1BIEF—5E BERITLSE L
Ik ‘

AHRBEOET—4
Lat | Lat | Lat | Lat | Lat | Lat | Lat | Lat
] e o [ [ e [aos s [ e [os [0 [ 12 [ ]

] 21 [ 1o [ [ o [ e [ o [ s [ e [ 03 [ |_— w5 5

Latn,m : ném;R{EEE

Lat D : Dummyti iR OB ISEE L
DR D : Dummytg##R07—5L—+

DR: F—#L—F

D: F—AR—ANbRET—4E
T ARMER

BHTIE B 2ITnI=#

g

[ o [oo]on ]« [0

08 Od0O0odoooboooboobooboooaon
Fig.8 Operator allocation plan generated by method of optimal

operator allocation
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