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Abstract: In this paper ECHONET Lite Bundle based on OSGi is proposed. ECHONET Lite is recom-
mended by The Ministry of Economy, Trade and Industry as the standard interface for connecting electric
appliances and a home energy management system (HEMS) in the home. In the first part of this paper
the problems to implement ECHONET Lite Bundle as a middleware of service gateway are clarified. In the
second part, the software structure to solve the problems is proposed. Using functions of OSGi effectively, the
proposed method achieves (a) reduction of application development cost, (b) resource-saving and minimizing
stop time of applications, (c¢) tracing ECHONET Lite devices easily, and (d) attaching various low layer
communication interfaces easily. Finally, we implement the proposed method and evaluated the effectiveness

of the ECHONET Lite Bundle.
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Fig. 1 Overview of Home Network System based on OSGi.
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Table 1 Information for tracing ECHONET Lite devices.
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Fig. 2 Example of HEMS that has 2 subnets.
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Fig. 5 Device search and use method using OSGi.
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Fig. 7 Proposed implementation method of service API and

the structure of abstract interface using that.
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Fig. 8 The structure of properties of EchonetLiteDevice ser-

vice.
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Fig. 9 The structure of low layer communication interface bun-
dle.
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Fig. 10 Sequence of attaching a new low layer communication

interface.
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Table 3 Specifications of prototype devices.

I H SGW PC

CPU 650MHz 2.7GHz

Memory RAM:512MB, RAM:8GB
ROM:128MB HDD:280GB

LAN 4port(LAN), Iport

interface 1port(WAN)

USB interface | 2port 4port

oS Linux Windows7 64bit

Application JavaME J2SE6

Platform (SuperJ Engine™)/ OSGi Framework
OSGi Framework (SuperJ Engine
(SuperJ Engine Framework ™)
Framework ™)

Network2
(UDP/IPv6)

Network1

(UDP/IPy) - l
RETHTH —

Pl & EMUITIL(TTaY2)
f#pC < REEF ARY—IL
ESACS N FEfipC

L EMERZRVTE
L mEow

X 11 FRli> A7 %%

Fig. 11 Overview of evaluation system.
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Table 4 Production cost estimation of common functions.
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A ka2 B e 570 1.3

% 5 ECHONET Lite |2351F % A C i ERTE H

Table 5 Number of items of self certification.
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Table 6 Size of software module and stop time of AP.
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