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Currently, the task of building adaptive system soft-ue based on their characteristic behavior, and pass the
ware relies on wizardry. Feedback controls for such softvalue to theiroutput port A control circuit is built by
ware systems are written in an ad-hoc manner and at®nnecting a component’s output port to input ports of
often brittle. As a result, it is difficult to move an existing one or more components. A feedback container, provide
control, such as TCP flow control [1], to a new domainmodularity and hierarchical structure. It is a feedback
such as admission control for CPU scheduling. In addieomponent that contain other feedback components and
tion, existing controls are built with implicit assumptions containers, and defines a circuit of connections among its
about the system’s run-time environment and can bechildren and its input and output ports.

come unstable in the face of large or discontinuous vari- another aspect of SWiFTdynamic reconfiguration
ations in the environment. consists of tuning a control circuit's parameters, or re-
We advocate a systematic approach for building adagplacing parts of the control circuit at run-time. This re-
tive system software based on feedback-control theoryonfiguration is thecontrolled system’s response to
We have implemented the SWIFT toolkit that incorpo-drastic changes in the underlying environment that vio-
rates this approach. Feedback control helps produce priate the controller's basic design assumptions. For in-
dictable control components. It requires the control goastance, TCP’s adaptive flow-control algorithm performs
and design specifications to be clearly stated, thus allowpoorly over wireless links. Replacing this policy with one
ing analysis of properties such as stability. Our approachore suited to wireless use results in better performance
allows us to leverage the existing body of knowledge irf[3]. Dynamic reconfiguration is similar to hardware hot-
hardware control for controlling software systems. swapping with the addition that the swapping is done au-

SWIFT allows systematic implementation of feed-tomatically. SWiFT can dynamically reconfigure feed-
back-control mechanisms by providing a framework and®ack components in controllers based on user-specified
methodology for building controls that are modular, dy-Predicates on system properties, calieerds Guards
namically reconfigurable, and predictable. Modularityare explicitly programmed by the controller's designer.
results from our use of components and containers as the We are currently developing adaptive control mecha-
underlying abstraction. SWIFT also allows easy dynamigqisms using SWIFT on three diverse system domains on
reconfiguration of components by limiting the interac-NT: a streaming media player, an informed multimedia
tion between components to a simple input/output modgdrefetching system, and a feedback-based proportional
and by supporting guarding and replugging of controllershare CPU scheduler.We have chosen NT for its modular
[2]. This reconfiguration allows the application to adaptstructure, and widespread use as a platform for multime-
efficiently across a wide range of operating conditionsdia applications. Our designs make heavy use of NT's
SWIFT supports predictability by providing analysis user-level device drivers and Microsoft’s DirectShow in-
tools based on control theory. Also SWIFT provides GUIfrastructure.
debugging tools such as a software oscilloscope a_lnd a 'ﬁeferences
brary of feedback components such as low pass filters to
simplify building adaptive system software.
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