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Abstract: In the past decade, many Internet based applications have adopted the service-oriented 
architecture (SOA) to facilitate easy discovery, composition and adoption of services from service providers 
on Internet. In the mean time, as the wave of Internet of Things (IoT) becomes more widespread and 
promising, many IoT projects have been conceptualized, designed and tested. Given the vision of IoT is to 
deploy and connect smart things on Internet, it is natural for us to build smart things as service components 
and apply the SOA paradigm on these physical devices in our environment to compose cyber-physical 
services. In this talk, we propose the vision of “Service-Oriented Things” (SOT) which is used to discover, 
compose and deploy mixed cyber and physical services so that developers can easily integrate Internet of 
Things with traditional IT. We then present the WuKong project which is implementing the SoT 
programming support for future IoT enablement. WuKong has three features that make it attractive for IoT 
programming: sensor virtualization, service orientation, and user personalization. The WuKong 
middleware is designed to perform automatic sensor identification, device configuration, service 
composition, and system re-configuration. It allows the developer to design the application behavior at a 
higher level. An innovative sensor-based system management paradigm is also presented. The WuKong 
middleware and programming tool make it much easier to build smart services that are aware of and 
responsive to physical environment. 
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