Abstract

Application-driven Embedded System Development (ADESD) defines a strategy to de-
sign and implement embedded systems as aggregates of reusable components arranged
in application-specific frameworks. ADESD addresses the gap between the two most
promising methodologies in the field, Model-driven Engineering and Platform-based
Design, by offering concrete alternatives to translate Platform-independent Models into
Platform-specific Models, and also by promoting beyond-platform reuse. While guiding
the development of reusable (hardware, software, or hybrid) components that encapsu-
late scenario-independent abstractions, ADESD induces scenario dependencies to be
modeled as Aspect programs. Resulting components can thus be automatically woven to
a variety of execution scenarios by meas of Scenario Adapters. Scenarios themselves are
modeled as application-specific component frameworks. ADESD main test case, the
EPOS system, has been ported to a dozen distinct architectures, including AVR, H8, ARM,
MIPS, SPARC, PowerP(, and x86, and has been deployed in scenarios as distinct as scien-
tific computing in super computers and sensor networks, therefore confirming the reus-
ability of components.
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