
Introduction
Modern software systems have grown in
complexity and expense, though costs for
the supporting hardware have decreased.
Sophisticated enterprise legacy software
systems that are too difficult or
expensive to replace or re-engineer have
become more prevalent. Humans c be
the most expensive and fault-prone
aspect of a complex legacy system.
Software developers, operators, and
users must have increasingly deeper and
more expensive domain knowledge and
expertise. One of the major software
engineering challenges faced today is the
maintenance and evolution of legacy
systems. Stakeholders seek to extend the
business value of their software systems
while mitigating the increased
complexity, and by extension the cost, of
having humans in the loop.

Autonomic Computing
In 2001, International Business Machines
Corporation (IBM) introduced a white
paper that introduced the term
“autonomic computing.” Autonomic
computing describes an architecture or
system design that addresses the
problems of cost and complexity. An
autonomic system is one that by design
imparts self-managing (or “self-*”)
attributes to the system, reducing and in
some cases eliminating the need for
humans to configure, optimize, correct,
or maintain them.

Autonomic Attributes
Autonomic systems have self-managing
attributes. A self-adaptive attribute is
the ability of a system to dynamically
modify its own behavior. Several major
attributes contribute to self-adaptive
behavior: self-configuring is the ability to
reconfigure the system in response to
changes in its environment. Self-
optimizing is the ability to tune the
system’s operation and use of resources.
Self-healing is the ability to detect and
mitigate system faults so the system
continues to operate normally. Self-
protecting is the ability to anticipate and
mitigate system faults before they cause
disruption. At the most primitive level, a
system is self-aware if it can sense the
context in which it is operating, and is
self-monitoring when it checks for
changes, tuning opportunities, system
faults, and the potential for system
faults.

Autonomic Control Loops
Autonomic behavior is imparted by
embedding control loop functionality
that replaces or augments human
participation. The MAPE-K model
describes the architecture of an
autonomic manager that controls a
managed resource by monitoring for
changes to the system, analyzing the
data collected, planning a response, and
executing that response, while collecting
knowledge to aid future behavior.
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