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Abstract The integrated services of the home network system (HNS) orchestrate multiple networked home appli-
ances to achieve value-added and comfortable services for home users. If multiple services are used at the same time,
functional conflicts may occur among the services, which results in unexpexted behaviors. This is known as feature
interactions (FIs). We defined two kinds of FIs : appliance interactions and environmental interactions. Due to lack
of the degree of environmental impact and explicit consideration of requirements, the previous formalization tends to
overestimate many acceptable cases as feature interactions. To capture the environment interaction more precisely,
this paper introduces an environment impact model, describing how much impact is given to the environment by
each appliance operation within a service. We also describe user requirements by environment properties evaluated
within the model. Then, the environment interaction is formalized as the unfulfilled requirement caused by the use
of multiple services.
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