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ARCHITECTING
EMBEDDED
MICROSYSTEMS

As semiconductor processing evolves, the capability to
manufacture complex chips vastly outstrips our ability to
correctly design these chips in a limited time. Availability of
cores, or pre designed specialized function cells such as
microprocessors, RF components, network interfaces,
encryption and compression engines, holds promise for
building systems on a single-chip, thus expanding the reach
of silicon into new applications and application domains.
Computing elements in these systems can be used to deliver
diverse functionality, build and manage mobility, enable
energy and location awareness, improve system performance,
improve testability and reliability of these systems by
adapting to application needs. A good systems engineering,
especially for single-chip implementations, requires effective
abstraction and reuse of hardware and software components,
as well as novel capabilities in the embedded system software.

In this talk, | will present the design of a component
composition framework that enables the system architect to
interactively explore intelligent design options without
leaving the application development environment. We will
then discuss our implementation of energy awareness in the
embedded system software and how it can be used to do
effective management of energy and performance by turning
the right hardware and subsystem knobs based on the
application context and dynamically changing
performance/quality requirements.

While very much a work-in-progress, this research is exciting
both theoretically as well as for its potential impact. Formally,
the problem of IP modeling and compositional correctness is
an open issue that requires fundamental rethinking of the
capabilities a high-level language, such as SystemC, provides
(by means of static type checking), as well as its relationship to
validation tools (both static as well as dynamic verification
through assertions).
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