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Implementation and Evaluation of Stream Processing
with Dynamic Selection of Target Information Sources
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0 1,13 The volume of stream data delivered from different information sources is
increasing. There are a variety of demands to utilize such stream data for
applications. Stream processing engine can continuously process stream data
according to user requests. In conventional frameworks, the user must explicitly
specify information sources in advance, and the engine cannot change informa-
tion sources during query processing. However, there are many cases in which
target information sources change over time. We therefore need an additional
framework to deal with changes of the target information sources in the same
query. We propose dynamic source selection in stream processing. This paper
includes two contributions. (1) Dynamic source selection in a single node. We
have implemented a framework of dynamic source selection in a stream pro-
cessing engine. (2) Dynamic source selection in multiple nodes. We focuses
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on distributed stream processing which can dynamically select target informa-
tion sources during query processing. When target information sources change,
data transfer routes and network traffic from the target information sources
to users also change. We therefore propose a management system to keep the
optimal network traffic for distributed stream processing with dynamic selec-
tion of target information sources. The system reconsiders operator allocations
according to changes of target information sources. In this paper, we explain
our framework in detail, and we present efficiency of our approach.
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Fig.1 Architecture of StreamSpinner.

Joodo0ooooObO000o0o00oooDbObObO0o00o0o0ooDoDooObooooooooDoo
000 IlminO00000000OO0OD 10000000000 00O0DODODOOOODOODOOO0
Jdooo0oboooooOOoobOOoo0bOooo0ooOobDbObOobDo0obDOoobOooDbOoooooo
Jddo0oddoOododbooobOo0ooOooOobOOo0obOOo0obOOobOoOobOOoOoDOoOooDoOooo
000000o0O00U0ooO0ooUooOooUoooo

00 OdStreamSpinner 0 0 000 StreamSpinner 1 000 00000000000000O0
00000000000000000000000000000D0000000 StreamSpin-
ner0 [IPO0O0O0O0OCOO0OOOODOOODOOOOO0ODOOODOODOOODOOOODOOO
O00O0OO0O0O0O0OD0OD0O0000 StreamSpinner JO0000000O0ODODO StreamSpinner
gooboooobboobobooobobbooobobooooo

2.2 JO00OO0OO0OOO0ObObOOOoOobbOoOoobbOoo

ggjoooooboobbbbooooobobobbooooooobobbobbooooooo
0J0oD00d0b0o0db0O0 2000000000000 DOD0OODOO0OODOOODOO NO
00000000 Cameral,...,.CameraN[O O OO OO0O0O00O0O0O0O0OOOOOOO
00o00oO0ooodpDooOodD0CamLoc0 00000000 O0OOODOOOODODOO
O00O0OPositiond 00000000 AODDODOODOOOOOOOODOOOOODOO
000000000000000000000000000000000000000029
JoodooooboObOooooooDooObbooooooobOoOobOo0o0ooooooDoooo

000000000 0OooO0OoO0 Vol.2 No.3 1-17 (Sep. 2009)

FAE
BHEADOIELD

FURT—THASHED %é) 1
BEEEEL I @)L

B/ —F HLLI S/ —FEFRIALE

/ AR LB
Cameral CameraN Positio&
time Video time Video time Name X Y
200 A 0 35
200 |20 ] 20N %
PR —L SRR Y — CamLoc
name X Y atibute
! 7% 7 Camerat 10 10 Video
K CameraN 30 35 Video

Camera Location
DB
02 0000000000000O0O

Fig.2 Application of tracking moving objects.

MASTER Position
SELECT *
FROM(
SELECT Cameral.Video
FROM Position[lmsec], Cameral[lmin], CameLoc
WHERE Position.Name="A"
AND CamLoc.Name = 'Cameral’
oo AND distance(CamLoc.X, CamLoc.Y, Position.X, Position.Y) <50
oo UNION
oo .
oo
oo .
og UNION
oo SELECT CameraN.Video
oo FROM Position[lmsec], CameraN[1min], CamLoc
oo WHERE Position.Name="A"
AND CamLoc.Name="CameraN’
oo AND distance(CamLoc.X, CamLoc.Y, Position.X, Position.Y) <50
0og )AS AllCamera
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Fig.3 Query contained union clause.
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Fig.4 Overview of dynamic source selection.
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MASTER Position
SELECT *
FROM(
SELECT *
FROM Position[lsec], CamLoc
WHERE Position.Name =’A’ AND
distance(CamLoc.X, CamLoc.Y, Position.X, Position.Y)< 5
) TS JOIN Attribute AS Video IN Name
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Fig.5 Query for dynamic source selection.
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Fig.6 query processing.
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WHERE Position.Name = A’ AND

distance(CamLoc.X, CamLoc.Y, Position.X, Position.Y)< 10
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Fig.7 Query to create connections.

MASTER Position

DEACTIVATE CamLoc.Name

FROM Position[now], CamLoc

WHERE Position.Name = A’ AND

distance(CamLoc.X, CamLoc.Y, Position.X, Position.Y)> 10
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Fig.8 Query to release connections.
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Fig.9 Screenshot of streamspinner with dynamic source selection.
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Fig.10 Distributed stream processing with dynamic selection of target information sources.
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Fig.11 Architecture of distributed management system.
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Fig.12 An example of distributed processing.
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