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Abstract
Adaptive software systems respond to changes in operating conditions by modifying their structure
and behaviour. This property enables the software to be more resilient, versatile, self-protecting, selfhealing, and self-optimizing. The common way to engineer adaptive software is to equip the software with
monitoring, analysis, planning, and execution services interconnected by a feedback loop. A monitoring
service will collect metrics from the running software and environment. An analysis service will analyze
the collected metrics and decide if one or more corrective actions are needed to change the structure or
behaviour. Planning and execution services will use the analysis results to devise and implement a change
plan. In this talk, I will present research results that use performance runtime models to engineer adaptive
software. A performance runtime model has a structure that is developed at software design time and
parameters that are estimated at runtime, during the software operations. I will describe how we build
such models and how we continuously tune the models at runtime using statistical estimators. A model
is then used by an optimization engine to devise the change plans. The optimization can be as simple
as a set of rules or prediction and multi-objective optimization in a Model Predictive Control approach.
To illustrate the main points in designing, implementing, and validating adaptive software, I will describe
several self-optimizing and self-protecting case studies for web applications deployed in public and cloud
environments. Finally, I will talk about future directions and trends in engineering adaptive software
systems.
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