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Introduction





	Our houses are full of isolated appliances.  Each is a self-contained machine with some mechanics or electronics to cook, clean, entertain, etc.  Each has some sort of control panel, perhaps some sensors to detect temperature or light level, and usually a controller to run the machine.  The only connection from the appliance to the outside world typically is a power cord.  Manufacturers spend considerable money on control-panel designs that tend to emphasize esthetics over practical operation.  As a result, we must learn the idiosyncrasies of each household product. 





	Intelligent appliances should be capable of interaction with related appliances and auxiliary components, such as sensors and control panels.  This knowledge might be built into each appliance constituting a subsystem (Figure 1) or may reside in a Cluster Controller (Figure 2).  A Cluster Controller would be specialized for a home automation subsystem, such as lighting, security, or energy management.  Cluster controllers facilitate cooperation among autonomous appliances.  When a new appliance is installed, the Cluster Controller “introduces” this appliance to the other devices in the cluster and establishes associations that enable new functions and services.  The Cluster Controller may be a separate unit or incorporated into one of the member appliances of the cluster.





	The principle of designing for home automation is not to replace all our appliances with a centralized machine that does everything.  This approach failed in the office and failed in the factory.  The central computer facility for the enterprise is now replaced by a distributed network.  The same concepts apply to home automation.  Appliances must be able to operate independently, as now, or cooperatively if a home automation network and other appropriate devices are available.  Appliance cooperation implies some common intelligence among related products.  It is not recommended that this intelligence be centralized, nor is it likely that every appliance will know about the capabilities of every other appliance.








Designing for Home Automation





	The concept of product interoperability must be considered when designing appliances for a home automation environment.  Any company seriously investigating home automation should examine their own products or appliances carefully.  Among the key issues are:





			•	Can current product functions be enhanced by external data and remote control?





			•	With what other products should my product communicate?





			•	Which internal functions of my product should be accessible for remote control?





			•	Should any components of this product or appliance be physically separated?





			•	Would my sales increase if my product commu�nicated with others, including my competition?





			•	How would product interaction affect the user interface?





	Note that none of these issues depends on the particular home control network chosen to interconnect the products.








Proposal





	The focus of WG1 has been on a universal language and a universal interface to facilitate product connection to a variety of home control networks.  The universal language has been under development by the Working Party on Applications and Management.  To validate proposals for a universal language, WG1 has created application models that are independent of any language or network.  We propose extending this work under a new work item, Guidelines for Product Interoperability.  The charter of this assignment would be:





	Specify procedures that facilitate the management of devices and applications as products are connected to and removed from a home control network.  Among the goals of this specification are guidelines that provide an automated method for a newly attached product to





		-	Announce the capabilities of the new product to other products already on the network including possibly a cluster controller.





		-	Determine those capabilities of other products that could alter the capabilities of the new product.





		-	Program the new product to communicate with other relevant products or a cluster controller.





		-	Define management messages or reports necessary to implement product interoperability.





		-	Specify messages and report to be exchanged among cluster controllers or clusters of products that constitute a subsystem.





Initial Work Product





	The need for a uniform interoperability methodology has been acknowledged by the CEBus( Industry Council (CIC)  The goal is to provide tools for manufacturers to develop products that can interoperate without any complex user installation procedures.  The CIC has launched the Home Plug and Play( initiative to broaden the market for home automation and to define how appliances communicate for integrated applications.





	The CIC is offering to WG1 Version 1.0 of the Home Plug and Play specification as a starting point for establishing guidelines for interoperability.  The specification may be accessed from the CIC web site at www.cebus.org.





	The United States proposes to initiate work on interoperability by introducing the Home Plug and Play specification for consideration by WG1.  Please note that the CIC committees writing this document have read some of the WG1 application models and have included relevant concepts in their work.  Therefore, we may find that the CIC work is applicable to our goals of product interoperability.
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Figure �seq User_Box  \* Arabic  \r1�1�. Logical Architecture of a Subsystem with Distributed Control
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Figure �seq User_Box  \* Arabic�2�. Logical Architecture of a Subsystem Organized by a Cluster Controller
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