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Abstract

Ambient Intelligent Systems provide an unexplored hardware platform for
executing distributed applications under strict energy constraints. As is common with
most real-time distributed systems [1], these applications must be able to respond in a
timely manner to serve user demands and respond to environmental conditions. The
systems must achieve high availability and be tolerant to various classes of exceptional
conditions. One way to provide such tolerance is to employ the use of architectural
redundancy. Hundreds of computational devices will be available in networked
ambient intelligent systems of the future, providing opportunities to exploit node
redundancy to increase application availability, reliability, and improve quality of
results. Pre-copying with remote execution (PCRE) is proposed as a novel, alternative
technique of application code migration to enhance system lifetime for ambient
intelligent distributed applications. Cycle-accurate simulations are used in the
experiments which compare PCRE with other commonly used application remapping
techniques and the resulting energy efficiencies and system availabilities are compared
and explained. PCRE can be part of an efficient design methodology aimed at
prolonging the lifetime of a wide range of applications susceptible to various types of
faults despite scarce energy resources. Self—managemént of the system is realized
through code migration as well as on-the-fly handling of faulty conditions in two
different scenarios: applications that tolerate graceful quality degradation and applications
with single-point failures. For a wide variety of applications, the ambient intelligent
system can thus be designed in such a way that it allows continued functionality despite

depleting energy resources and failing computational nodes and communication links.
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