doooooboobtubtuobobobubobooboobouoga

oo oof oo oogff oo ogonirt oo ogonirt oo ogonift

t00o0oo00ooooooooo 030587300000 U0DOO 1-1-1
1100000000 O0D000O0O0O0OO0OO00
110000 0000000000
E-mail: {{tinamo,watanabeg@kde.cs.tsukuba.ac.jpj { kitagawa,amagasa,kawasip@cs.tsukuba.ac.jp

o000 OooobOobobobooboobocoboooobOobOobOOobOOobOobOobOobOOoO0oboOoboOooOooboonbOOoDo
bobooobooboobobooboooboobobobooooboboooooobOobOoboOooboobOOobOobooon
booooocoooooboooboobobobooooooooooobooboboOoooboooooobOoboOoDbo
O0000000000000 StreamSpinned 00 0000000000000 O0OO0OOOOOO ORINOCOO
OO0o0oOoOOoOoO0bOoORINOCCODOODDOODOODODOODODOODODOODODOODDOOUODDOOODODODOOOD
gboboobooboobobooobooboboboooooooboboooooobOoboooooobOobOobooon
O0000000000000000000ORINOCCOODONOOOOOODOOOOOOOOO0O0O0O0000O
oooob oooobooooo,00oboooo,ouDb.B

An Evaluation of Optimization Method for Allocation of Operators in Widely
Distributed Stream Processing Environment

Takayuki INAMORIF, Yousuke WATANABET, Hiroyuki KITAGAWA 1T, Toshiyuki AMAGASA! 1t
and Hideyuki KAWASHIMA! Tt

1 Graduate School of Systems and Information Engineering, University of Tsukuba
Tennoudai, Tsukuba-shi, 305-8573 Japan
11 Japan Science and Technology Agency, Core Research for Evolutional Science and Technology (JST/CREST)
111 Center for Computational Sciences, University of Tsukuba
E-mail: {{tinamo,watanabg@kde.cs.tsukuba.ac.jpi{ kitagawa,amagasa,kawasip@cs.tsukuba.ac.jp

Abstract Rapid developments of sensing device technologies and network bring the increase of data streams that deliver
up-to-date information from wide area to users such as sensor data from real world and monitoring data of widely distributed
computers. Since a demand for scalable query processing on a huge amount of data streams becomes quite important, dis:
tributed stream processing systems have been taken notice. We have developed a management system of distributed strear
processing environment named ORINOCO. The distributed environment is based on StreamSpinner which is a stream pro-
cessing engine our research group have developed. ORINOCO system has a framework which can integrate relational algebra
operation and application processing. In this framework, ORINOCO also can minimize network traffic by allocating operators

to proper nodes. In this paper, we evaluate our optimization method for allocation of operators based on experiments.

Key words Distributed Stream Processing, Broadcasting Information Services, Distributed DB

goooobooooboooooooboobooobooboooooo

O00OO00ooOO0oO0OwebOOOOOO DBOOOOOOODO

gboboooooooooboooobooooooobooooooa goboboooooobooboooobooooooobooooobooOoo

goooooboooooboooooboooooooboooooboooon goobooooooobooooooooooobooooobooOoo

0000000000 ooo0o0ooooooooOwebOO gobobooooooobooooobobooooOooobooooboooo
gooooooooooobooooooooooboboooooo gooooooooooooooobooooooono

1. 0000



goobobobooobooboboboooobobo
0O[0[300000000000000000000000
000000 StreamSpinner[4], (50 00000000000
0000oU00oooOoosSteamSpinnerl DO O0O0O0O00O0O0O
goooooooobobobboboboooobooboobobooo
poobobooobbooobuooobbooobboobo
0000000000000 000OdStreamSpinned 00O
StreamSpinnel 0 000000000000 OOOOO

gooooobooboobobOobooobobooooobo
gobooobooobbobbobooboobooobooobooo
gooooooobooboobobobobobobooboooboog
ooDoOoOo[e,[7]0000000D00000noo0noon
go0o0oOoO0OdStreamSpinned 000 0000000000OO
goooooboboboobobobobobobooboooboo
00000 ORINOCOO O OO [8]0 00 OODOORINOCOO
gooooobooboboobobobobobobobooboog
pooobobbooooboboooobbbooobboooo
gooooooobobooboboo

ORINOCOO UUDOODOOODOUODOOODOOODO
gooooooobooooboboboboboboobooboo
gooooooobooboobobobobobobobobo
goooo

goooooooooboboboboboboboooobo
00@Qooo0oo00oonoooo0ooooooooooan
gooooobobooboobobooboobboboboobo
gooooooooobooboboboboboboobooboog
goooooboobobooboboboboboboboooboog
goOo0ooooooooo

goO0pooQfc2.0d0 ORINOCCOUOODOOOOOUOODODOO
J0ooooooooooooooooo 3.00000004d
gobooooOoopOooboboO 4 0000Db0O0O00O0ODOOOO
gooQoOooos.0000000ooooo0 6. 0000OO
goooooooboooo

2. ORINOCOUOODOOOODOOOObDODOOOO
RN

O00OO0OORINOCOOOODDOODDOODODOOOO
goooooooo

01000000O0RINOCOODOODDOODODOOODODOO
goooodooooobooooooooobobboboobooo
poobobooobbooobooobbooobboobo
000000 StreamSpinned 0 O O O O StreamSpinned O O
pgooobobooooboboobboobbobooboooo
gooooooooooooooooboooboooooooo
gooooobooboboobobobobobobobobo
gooooobobobboboooooooooooobooooo
gooobBOOOOOOODOOODOOODOOODOOO
StreamSpinned O 0 O StreamSpinnel 0000000000
gooooooo

0Ol1000StreamSpinned D0 O00O0O0O0ODOOCOOOOO

EEPEINT
=R SHESt

MASTER Sensorl

SELECT *
WL, KEERELEDS

FROM Sensor1 [1s], Sensor2 [1s], Sensor3[1s]
ﬁﬂ?éEﬁTj’UE WHERE Sensorl.temp>50 ANDSensor2.temp>50
2
EfTLEL

AND Sensor3.temp>50

TV — B O YT ava T 5T

[REr—so =, xsnune, proRE |

=
@ CREATE STREAM Alarm (Bldg_id long, Terp long}

RmE-7IUORE
%StreamSpinnerE’EE

Spinner 2

01 ORINOCOLUODOOOOODOOOOODO
Fig.1 Distributed Stream Processing with ORINOCO
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Fig.2 Design Concept of API

1: public class Example extends WorkerPocket{
2 /| ABESEESE

3 public static String[] getQueries{
4 String[] queries =

S: {“MASTER Sensorl”*
6 “SELECT *“+

7 “FROM  Sensorl [1s], Sensor2 [1s], Sensor3[1s] 7 +

8 “WHERE Sensorl.temp > 50 AND Sensor2.temp > 50" +
9 “AND Sensor3.temp > 50" };

0: return queries;

1

}

12: [} PAVr—avnBoEs
13:  public void dataDistributed{ WPInputRowSet in_rs, int {
14: /I RS IR

6 ) KERRRENE

18: } -

19:  J/ BHAN—LEEEER

20:  public static String[] getStreamDefinitions{}{

21: String defs = {“CREATE STREAM alert ( Bldg_id long, Temp long )*};

22: return defs;
23: }

03 00oooooo
Fig.3 Example of Program Description
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Fig.4 Decision of Initial Allocation Plan
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Fig.5 Processing Tree Representing Distributed Query on Experiment
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Fig.6 Initial Allocation Plan in Each Case
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Fig.7 Network Usage of Each Allocation Plan with Major Data
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Fig.8 Reallocation Plan in Each Case
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Fig.9 Network Usage of Each Allocation Plan with Minor Data
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