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ABSTRACT—In Wireless Sensor Networks (WSNs) and Wireless Personal Area 
Networks (WPANs), IEEE802.15.4 [1] has emerged as one of the most promising radio 
specifications for physical layer and medium access control, guaranteeing low rate and 
low power communication independent of infrastructure. To utilize the collected 
information under WSNs, the data typically pass through gateways or sinks. 
Simultaneously, the control messages for sensor networks reach each sensor node via 
gateways. However, practical constraints such as multiple destinations for the sensing 
data and multiple types of devices at each sensor node make the design of both gateways 
and application servers very challenging. In this paper, a practical system architecture for 
WSNs is proposed for gateways and service brokers. A real-world deployment of the 
proposed WSN system architecture is also suggested. 
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1.  INTRODUCTION 
With the rapid growth of wireless communication technologies, users have begun to rely on a 

ubiquitous computing environment that is constantly available to them as they go about their 
everyday lives [1-3]. As a special type of application in wireless ad-hoc networks, wireless sensor 
networks (WSNs) are now being used in industrial, commercial, and residential applications to 
facilitate this process. Although the study of WSNs includes their physical radio and MAC 
specifications, network layer, and application layer, most researchers have focused on the 
physical/MAC layer and the network layer [4]. Consequently, numerous novel MAC and 
networking algorithms have been proposed, but major issues concerning their practical systems 
and real applications remain unresolved.  

Figure 1 shows the traditional system architecture used for WSNs, which consists of three 
major components: sensor nodes, gateways, and application servers. The sensor nodes sense 
proximate information, process data, and communicate with neighboring nodes, and may also 
serve as actuators in the automation systems. Gateways link the WSNs and IP networks. All the 
information that passes through the gateways is then collected and interpreted by the application 
servers. 
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