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Motivation

+ Future computing systems will typically be composed of many heterogeneous components connected
via communication networks.

Such systems will support a range of mission-critical information technology (IT) applications crucial to
commerce and banking, transportation, and command and control systems.

To cope with the complexity expected of future computing systems, it is highly desirable for such
systems to manage themselves, given only high-level objectives by administrators.

Such autonomic computing systems aim to achieve Quality of Service (QoS) objectives by adaptively
tuning key operating parameters with minimal human intervention.

= Many computing systems exhibit a multi-mode
hybrid behavior comprising both discrete-event and
time-based dynamics.
In addition, in most practical situations, control or
tuning options must be chosen from a finite set at
any given time.
The dynamics of such systems can be captured
formally as class of hybrid systems with finite
control referred to as switching hybrid systems.

(k)

The dynamics of a switching hybrid system is
represented by:

X(k+1) = f(x(k), u(k), a(k))
Where x(K) is the state at time k, u(k) is the

control input chosen from a finite set U, and
(k) is the environment input.
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The switching hybrid system representation of the

Computation system example: (a) A queuing model of the processor and
processor at the active mode.

(b) a hybrid system representation of processor operating modes

The Control Approach

(k) Objective: identify relevant
data from incoming signals

Signals are received at a time-
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controller aims to reach the optimal state that
maximizes the system utility.
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