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ABSTRACT
This paper presents a method to implement integrated ser-
vices of networked home electric appliances, which provide
more convenient and comfortable living for home users. The
conventional methods generally employ a home server to
achieve the integrated services. The server controls all the
networked appliances in a centralized manner. However, as
the number of sophisticated appliances increases, the cen-
tralized server suffers from the concentration of load, as well
as a decline in the reliability and interoperability. To cope
with this problem, we adopt the service-oriented architec-
ture (SOA) for the implementation of the integrated ser-
vices. In the proposed framework, the appliances export own
features as services, and autonomously execute the exported
services one another. Thus, the appliances are loosely cou-
pled via the exported services without any centralized home
server, which enables more flexible, balanced and reliable
integrated services. We first present a framework to design
and implement the integrated services based on SOA, and
then illustrate a prototype system developed with Web ser-
vices. We also define three kinds of metrics (i.e., reliability,
workload, and coupling), and conduct a comparative evalu-
ation between the proposed and the previous systems.

Categories and Subject Descriptors
C.2.4 [Distributed Systems]: Distributed applications;
C.0 [General]: System architectures; C.3 [Special-Purpose
and Application-Based Systems]: Real-time and em-
bedded systems
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1. INTRODUCTION
Recent advancement in processors and networks brings

emerging technologies to network home electric appliances
[3, 4, 9, 16]. Various home appliances, such as televisions,
air-conditioners, DVD players, lights and refrigerators, are
connected with a network at home. This provides many
applications and services for home users, for instance, re-
mote control (outside home), group control, etc. A system
consisting of such networked home appliances is generally
called a Home Network System (HNS, for short). Several
HNS products have already come onto the market [8, 10,
12, 14, 18].

One of the major HNS applications is the integrated ser-
vice of networked home appliances (we simply call integrated
service in the following) [8, 9, 15]. The integrate service is to
orchestrate different home appliances via network in order
to provide more comfortable and convenient living for the
users. Typical integrated service includes:

Coming Home Service: When a user comes home, lights
and an air-conditioner are turned on with appropriate
illumination and temperature based on the current de-
gree.

DVD Theater Service: When a user turns on a DVD
player, lights become dark, 5.1ch speakers are selected
and the volume is automatically adjusted.

The conventional approach to implement the integrated
service adopts the Server Centralized Architecture (SCA),
where a sophisticated server (called home server) plays a
role of a conductor. The home server controls all the net-
worked appliances in a centralized manner, by sending con-
trol commands to the appliances in a certain order [8, 12,
15]. Since the server undertakes all the intelligent tasks of
the orchestration, the structure of SCA is quite simple and
intuitive.

However, as networked appliances get more sophisticated
and diversified, the conventional SCA would suffer from the
following problems:

Reliability, Load Concentration: Since all appliances are
controlled by a centralized server, a crash of the server


