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Abstract Rapid developments of network and device technologies bring the increase of data streams which deliver up-to—
date information to users. Since a demand for scalable query processing on a huge amount of data streams becomes quite
important, distributed stream processing systems have been taken notice. The systems consist of multiple nodes, and these
nodes fulfill user requirements by collaborating each other. Our research group has been developing a distributed stream pro-
cessing environment based on our stream processing engine named StreamSpinner. This paper proposes a management system
for distributed stream processing environments to improve usability of the environments. The proposed system assists users
to monitor multiple nodes and to register queries. And, it also provides an API to develop application programs which use
distributed stream processing environments. When a new application program is registered, our system finds an appropriate
node to execute the program and allocates it to the node. After that, the system distributes collaboration requests which make
other nodes forward stream data needed by the program.

Key words Distributed Stream Processing, Broadcast Services and DB, Distributed and Parallel Processing
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Fig.1 Example of Distributed Stream Processing : Remote Monitoring of

Cluster Housing
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Fig.2 Proposed Distributed Stream Processing Environment

FIRE

:E#nl’:“]l"i‘*-&@ | ﬁ wER

‘ ATLI—48 J
Stream <:| e 4o
Spinner {*'1 JL 192.168.1.2
ﬁ"&?:
ID | Temp | Humid
2 |37 80
© Stream .
! Spinner )
(192, 16812)
=Ry T

0 3 StreamSpinner O O O

Fig.3 Processing of StreamSpinner

Oo00020000StreamSpinner 0000000000000
godo0ooooodoooooooO0ooooooo0odU pB
O0000000SweamSpinner 10000 3.100000
0000000000000 O0OooooooOd ORINOCO
O000O0oOoOoO0O0OOOo oRrRINOCOODOOOOOODDO API
0000d0oooooooooooooooooooooooo
O000dOooooooooorINOCOOOOOOOOOODOO
000000ooooooooooooooooooooooo
pgoobobooobooobbuoobbboobbooobo
0000000oooooooooooooooooooooo
pgooobobooobbooobbooobbooboboo
0000o0ooooooooooooooon

3.1 StreamSpinner

000000000000 DO00 StreamSpinner 000000
O00StreamSpinner 1 000000000 OOOO 30000

WorkerPocket 70454

SBEEYE \ M
EsRadak
HAFERD

§ﬁ¢ ﬁﬁ‘ mathR Jawee.
WorkefPocket API \

FIVr—iay
BEAOLE

AHBEPOAMN)—LBLUDB

04 APIOOOOOOOO
Fig.4 Design Concept of API
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MASTER Sensor1
SELECT  Sensor1.Temp, Sensor2.Temp, Sensor3.Temp
FROM Sensor1[1s], Sensor2[1s], Sensor3[1s]
WHERE Sensor1.Temp > 50 AND Sensor2.Temp > 50
AND Sensor3.Temp > 50
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Fig.5 Example of Query Description for Distributed Stream Processing

CREATE STREAM alarm ( message string )
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Fig.6 Example of Output Stream Definition
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Fig.7 Architecture of ORINOCO
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Sensori.Temp > 50 AND Sensor2.Temp > 50
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Fig.8 Decision of WorkerPocket Allocation and Cooperation Requirement
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:Public class Example extends WorkerPocket

1
2
3: /| ZOWorkerPocketBlE DL HTEEEH
4: public String getName(){

5: String name = "AlarmApp";

6. return name;

7

8

9

D I ERNEORREERT—4ENEKTIMABEEEK
10:  public static String[] getQueries(){
11: String[] queries = { "MASTER ... SELECT ... FROM ... WHERE .."};
12: return queries;
13: }

15: [ HAHRM)—LEEE

16: public static String[] getStreamDefinitions(){

17: String[] stream_def =

18: {"CREATE STREAM alarm ( message string )"};
19: return stream_def;

20: }

22: | BEAIVT TITONEERE

23:  public void init(){ #IKBILLE... }

24:  public void start({ 7 T r— 3 EAEOLE. . }
25:  public void init){ 7/ r—av R TEHOMAE. ..}

27 TREIERICRITINEAYYR

28: public void dataDistributed( WPInputRowSet in_rs, int query_id ){
29: N AARPY—LT—E3ERE

30: double temp1 = in_rs.getDouble( "Sensor1.Temp" );

31: double temp2 = in_rs.getDouble( "Sensor2.Temp" );

32: double temp3 = in_rs.getDouble( "Sensor3.Temp" );

34 N KSSHE

35: boolean rc = detectFire( temp1, temp2, temp3 );

36:

37: N KK EHIBSNI-DERAVE—DRAN) —LFERE

38: if( rc == true ){

39: N AR —LT—5% R

40: WPOutputRowSet alarm_rs = getWPOutputRowSet( "alarm" );
41: alarm_rs.setString( 0, "[Z3R] Ak KA RELELE");

42: I B{E

43: alarm_rs.send();

0 9 WorkerPocket 100000000
Fig.9 Example of WorkerPocket Program

goooooOobOoOobOoOobOoOobooOosocobbooooo
J0oo0oo0o0ooooo0oOoDOo0oooOoooooooog
goo0ooOo0oboOoooooOooooo IDboooboooo
gb0160000000 getStreamDefinitions 0 0000000
000000000000 0O0 CREATESTREAMODOO 60
O0O000o0oooo23025000 initstart,stop 000000
gooo0o0ooOoOoooO0oU0booOOoOooOoobboUoDooo
gooo200000000 dataDistributed D 0000000
g00oO00DOO0d0bOOO0OboboOoOobooOoooosons2
goo0oo0ooboOoDbOo0ob0U0DbOo00d emplO30000
gO00O035000 detectFire 00O 0D0OO0O0OD0OOOOOOO
00000000000 000DO0O0D0 detectFire OO OO
0000 wee 00000000000 0ODODODOODOODOOI400
4300000000DOO000O0ooboooboogobooboooo
gooogd

5.2 WorkerPocket O 0 O

WorkerPocketAPI 0 0 0000000000000 Javal
Class 0 00 OO WorkerPocketD OO O OO0 Classd O OO0
0000000000 JavaO URLClassLoader DO OO OO0

O O URLClassLoader 0 OClass 0000000 URLOODODO
goooooooboobotodb0lavad0DO0OOOOOODODOO
gboooooocoooooboooouoboooobooboooobooo
OO0000000 WorkerPocket OO OOOO0O0O0O0O0OO
5.3 API000000

goobooodoooob AplOOO0O0O0oooocoooooa
oooooooobooooo APIOO0O0OO0O0DOO0O00DOOO
oboooobooboooboobooobooooobobooooboooooo
goooooboboooooboboobooobooboobooobooon
goboooobooooboooooboooooooooboooooo
goboooobooooboooooboooooooooooooo
O0000D0O0O0O00000000 StreamSpinner J 0000
gobooobooobooOoobooooooooAPIDOODOO
ooboooobooooboooooooooooon

cooooooOo APiODOO0ODOO0OO0OO0O0O0OO0OOD
gooooooboooobooooboooboooooooooo
goboooobooooboooobooobobooooooooo
00 StreamSpinner 1 000000000000 O0O0OCOO0O
goooooboooobooooboooboboOooooOoooa
oobooooobooooooooooon

6. DO0OOOO

O0000000 OrRINOCOOOODOOOOOOOOOOD
gooooool1oooobooooooooooooooDooboo
goboooobo oobboobooooboboobobooooo
goboooOoboOoOgorINOCODOOUOODODOODOOODOO
gobooooobooooooooboooobobooooboooooo
coooooooooooboobbboooobbbobDOODOO
O WorkerPocket 00 0 OO OO0OOO0OOO0OOOOOOOO
goooobooooboooooboooooooooooooOoo
goooosoocooobooooobobooobooboooo
goooooooobooooobooOoobOoOoOoooooooo
gooooboooooboooooooobooooobooooooo
ORINOCOOOOOO GUIODOOOOOODOOOOO0O0O0OO
o0 @ 1woo)o

7. 0D O0ODO

gobooooooobooobooooooboooooboo
goboooooooooobooobooboooobooboooooo
goboooobooboooooooocoooooboopuooooo
Globus DO OOOO[10]0000C0cO00ooooboooonog
goboooooooooooboooooooobooooooo
gobobooooooboooooon

goboooooboocooomjoooooooooobooo
gobooooooooooobooooooooooooooo
gobooooooooooobooooooooboooooboo
gobobooooooooooboooooooobooooDooo
goboooooooooooboooooobooooboooooDooo
gobooooooooooboboooobobooo

gooooooooooooooobooooooobobooo



WorkerPocket®2 & - s dh 4

< ==
ORINOCOL AT L

010 000000

Fig. 10 Demonstration System

1go0o0do0o0bo0oo0booooUobooboooDo
0 0 Aurora [1]0 STREAM [3]0 TelegraphCQ 2] D O D OO OO
00000000 0ODOOO0O0ODO StreamSpinner 100000
go0O0o00C00000SweamSpinner J 00O O0O0OOODOO
go0oo0oooOdo0ooooooooboOooooooo
gobooooOoooo0oooDOoOoOooDCAwocrall0OO
000000 Medusa[6] 0 Borealis[7] 0000000000
gooooooooooOooOoooooooOooboooDooo
00ooo0o0oooooo0oooooooooooooog
gobooooo0ooooooOoOobooooobooboooooono
0000oo00ooooooooognoboooooooog
gooopboOooOooOoobDOoooOon3jooooobooooo
OOOSBONI[8]O Borealis 0000 O00OOO0OOOOOOOO
goooooo0o0oOo0oUoboOobboOoooooboooooo
00oo00o0oo0ooooooooooooooooooog
goboooboOoUoboUooboogooooboooooog
goooooobooooboOooboooooooboooooboo
JoooodooOoOo0oboOoooOooooooboOoooodg
gooooboobooobobobobOoboboboobobo
00ood0oooobo0oooooooooooooon
goboooobOoooooooobooobooooooobooo
000000000000 000D00D000000 [14]dre]
goboooooboooooooboooooobooo

§. U D000

Oo0000 SteamSpinner 100000000000 OOCO
00000000000 ORINOCOOOOOOOOOORINOCO
0o0000oo0o0o000ooO0o00ooo0o0oooo0ooooon
ooo0ooooOo0ooooOoOooooOoOoOoobOOoOooooo
ooo0oooooooOooooo0ooooooOoooooon
OODEWS2007 00 000000000000000O0000O
ooooooobooooooobOoooooobOoooOoooon
oo0o0oooOo0o0ooOo0O00oooOoOoO0oooOoOoOoOoooon

0000000000000000000000000000
0000000000000000000000000000
000000000000000000000
00 0000D0D0000000O0000 (A)#8200005),
00000000 CRESTOOO0O0O0O0O00O0O0O0O0O00O
ooo

O O

[1] D.J. Abadi, et al., ” Aurora: a new model and architecture for data
stream management” , VLDB Journal Vol.12, No.2, pp.120-139,
2003.

[2] S. Chandrasekaran, et al., "TelegraphCQ: Continuous Dataflow Pro-
cessing for an Uncertain World”, Proc. CIDR, 2003.

[3] R. Motwani, et al., ”"Query Processing, Resource Management, and
Approximation in a Data Stream Management System”, Proc. CIDR,
2003.

4 OD00O0O0OOO0OO0OOOD 000000000000 O0O0OOO00O0
0"0000000000000VolJ87-D-I0No.100 pp.873-88601
20040 1000

[S] StreamSpinner. http://www.streamspinner.org

[6] M. Cherniack, et al. ”Scalable Distributed Stream Processing”, Proc.
CIDR, 2003.

[7] Daniel J. Abadi, et al., "The Design of the Borealis Stream Process-
ing Engine”, Proc. CIDR, 2005.

[8] P.Pietzuch, et al., "Network-Aware Operator Placement for Stream
Processing Systems”, Proc. ICDE, p.49, 2006.

[9]1 Open Grid Forum. http://www.ogf.org/

[10] The Globus Alliance. http://www.globus.org/

[11] M. T. Ozsu, et al., “Principles of Distributed Database Systems”,
Prentice-Hall 1999.

[12] Y. Xing, et al., "Dynamic Load Distribution in the Borealis Stream
Processor”, Proc. ICDE, pp. 791-802, 2005.

[13] Y. Xing, et al., "Providing Resiliency to Load Variations in Dis-
tributed Stream Processing”, Proc. VLDB, pp. 775-786, 2006.

[14] M. Balazinska, et al., “Fault-tolerance in the Borealis distributed
stream processing system”, Proc. ACM SIGMOD, pp.13-24, 2005.

[15] J. Hwang, et al., “High-Availability Algorithms for Distributed
Stream Processing ”, Proc. ICDE, pp. 779-790, 2005.

[16] OOOO,0000,0000.“0000000D0000O0O
0000000700 0000000000000 DBWS20060
2000000 000000000O00O00OO Vol. 106, No. 149, pp.
203-208.



