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Design and Implementation of
a Data Stream Management System Harmonica

SHINICHI YAMADA,"® YOUSUKE WATANABE,
HirROYUKI KITAGAWAT- 11 and TOSHIYUKI AMAGASA®- 11t

Today, the amount of data delivered as data streams has been increasing, and a variety of
processing requirements over data streams are emerging. They include archiving and querying
streams as historical data, processing continuous queries over incoming data, and integrating
historical data and incoming data. We have developed a data stream management system
Harmonica to fulfill such requirements. Harmonica provides the following features. (1) Har-
monica integrates a stream processing engine and DBMSs and provides an original query
language to specify different query and storage requirements. (2) Harmonica detects require-

ments which exceed system capacity.
multiple persistency requirements.

(3) Harmonica creates feasible processing plans for
In this paper, we describe the above three features in

details and present the performance of our prototype system.
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Fig.1 An example scenario using Harmonica.
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Fig.2 Architecture of Harmonica.

oboobOoooobOooooooobooooooboon
oooooooooooooooobooooooo
ooooboooooooobobooooooboboon
ob2000000000 3000000000000
OO000O0o0O0o000o0oooooooo bBMSOO
O0O000000000000000 Harmonica O
000000000000 bDBMSOOOOOOOO
obooooooo1o2030000ooobooooon
oooboboboooooooooooo 3oooogo

3. HarmonicaOOOO

3.1 0000000

Harmonica 00O O0O000OO0O0O0D0OOOOODOO
gooooQoOoOopoOooo bBMSOOOOOoood
O0000O0OHarmonica O0OOOOOOOOO
OO0 DBMSOOOOOOOOOOOOOOOOOO
ooooooooooooooo

Harmonica D00 O0O0O0O0O0O0DO0O 20000 Har-
monica 0000000000000 O0OODODODOO
o0O0moooO0o0ooo0o0O0ooob000o0o0o000o
OoooooOooooOooobBMSOOOOOOO
oooOO0o0oooooOoOOo0oooooooooog
O0O0O0pooosSQLOOOdOooOOoOOodOn HamQL
O Harmonica Query Languagel 0 0 OO Harmonica
O00000000HamQLOODDOO 320000
ocooooooooOooOobooooooooboooooo
ocobooOo0oooooooOobOOoOoboOoOooooboooo
ocoob0ooooooooOOOoOooooOoODO0000O
ooo0O0O00O0booooOooOOo0O00o0o0O00000
ooooO000o0o0oooooooooOoDDOO0000o
oooOO0o0o0oO0oooooOoooooDoOoOoog
oooO0O0o0o0ooOO0O0000oooooDoooog
0400000000C0O0OO0O00OOCOODOOOO
O00s0000000000000D00000BDOO



94 gooooooooooooonoo

000000000000000000000000
0000000000000D0000D0000000
0000000000000 00000000000
000000000000000000000000
0000000000000000000000000
000000000000 D000000rP00000
00000000000 0000000000000
000000000000000000000000
000000000000000D00D0000000
000000000 DBMSOOOOD DBMS OO
000000000000000000000DBMS
000000000000000000000
0000000000 000000000000
000000000000000000000000
0D000D0000000D00 StreamSpinner ” O
OOO0OO0O0ODBMSOOO MySQL O PostgreSQLO
SQL Server 0000000 DOODDO

3.2 000000

Harmonica 00 000000000000 ODOO
0D000D0O0SQLODONONODNONODDO HamQL
O0O000O0OHarmonica DO ODBMSOOOOOO
0D000O00o00ooooooYY249°7 0200
0000000000000 00000000000
0000 100000000000000000000
0000000000000 00000000000
000000000000000D000000000
0000000000000 00000000000
000000000000 000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 00000000000
ooooo

030 HamQL OO OOD OO HamQL O MAS-
TER O OINSERT O O SELECT-FROM-WHERE
OOGROUP BY 0OOOOOOOOOODOMAS-
TEROOODOOODOOODOODOOODOOO0DO0
0000000000000000OMASTEROO
00000000000000000000000IN-

Y 0000000000 000000000000000000
0000000000 Harmonica DOOOODOO

Sep. 2007

{MASTER master_sourcel, ..}

{INSERT INTO table name}

SELECT attributel, ..

FROM sourcel [window_size,start_time], ..
{WHERE condisionl ..}

{GROUP BY keyl, ..}

03 HamQLODOD
Fig.3 Syntax of HamQL.

MASTER Turbine

SELECT Turbine.timestamp, Turbine.id, Turbine.temp
FROM Turbine[1s,now]

WHERE Turbine.temp >= 750

04 0001
Fig.4 Example of query 1.
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MASTER Turbine

INSERT INTO Turbine_log

SELECT Turbine.*, Monitor.name
FROM Turbine[1s,now], Monitor{3h,now]
WHERE Turbine.id = Monitor.turbine_id

05 000 2
Fig.5 Example of query 2.
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SELECT max(Turbine.timestamp),
dist(array(Turbine.temp),array(Turbine_log.temp))

FROM ( SELECT max(Turbine.timestamp),

array(Turbine.temp) -
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Fig.6 Example of query 3.
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Table 1 Variables used in estimating whether queires are
feasible.
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Fig.8 Processing costs.
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Fig.9 Example of estimating costs.
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