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Abstract:
This paper presents an application of feedback control system for relative performance management in virtualized
software system. The system dynamics are characterized in a block-oriented nonlinear system identification. The models
are estimated in Hammerstein-Wiener structure. The advantage of this approach is the elimination of nonlinearity impact to
the performance management by consolidating nonlinear compensators in the feedback control loop. PI controller
parameters are designed based on the step response curve generated from Frequency Sampling Filter functions. The
experiments conducted in a two-class of virtual machines environment have shown the control system robustness with a
great performance stability in the presence of unpredictable disturbances.
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I. Introduction
The recent development of virtualization based computing technology leads to an increasing need for
better Quality-of Service (QoS) guarantees. It is very crucial to provide reliable services to the users to
run their applications on the shared infrastructure. In all respects, the basic concept of a shared
resources environment is to accommodate sufficient resource provisioning for the users in virtual
machines. However, it turns to be very challenging task when multiple virtual machines (VMs) running
applications with different performance objectives and under unpredictable workloads changes. In
optimization terms for resource and performance management, feedback control approach have been
identified as a favorable method to maintain the performance management stability [1]. However,
dealing with relative performance management objectives of the multi-class shared resource
environments, the existence of nonlinear dynamics is the biggest concern. Earlier works in [2], [3]
found that the relationship between the performance properties such as response time and throughput
(controlled variable) and the resource allocation as the manipulated variable of a single client class is
known to be nonlinear.
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