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Abstract

Autonomic Computing has largely contributed to the development of self-manageable
Cloud services. It notably allows freeing Cloud administrators of the burden of man-
ually managing varying-demand services, while still enforcing Service-Level Agree-
ments (SLAs). All Cloud artifacts, regardless of the layer carrying them, share many
common characteristics. Thus, it should be possible to specify, (re)configure and
monitor any XaaS (Anything-as-a-Service) layer in an homogeneous way. To this
end, the CoMe4ACloud approach proposes a generic model-based architecture for
autonomic management of Cloud systems. We derive a generic unique Autonomic
Manager (AM) capable of managing any Cloud service, regardless of the layer. This
AM is based on a constraint solver which aims at finding the optimal configura-
tion for the modeled XaaS, i.e. the best balance between costs and revenues while
meeting the constraints established by the SLA. We evaluate our approach in two
different ways. Firstly, we analyze qualitatively the impact of the AM behaviour on
the system configuration when a given series of events occurs. We show that the
AM takes decisions in less than 10 seconds for several hundred nodes simulating vir-
tual /physical machines. Secondly, we demonstrate the feasibility of the integration
with real Cloud systems, such as Openstack, while still remaining generic. Finally,
we discuss our approach according to the current state-of-the-art.
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1. Introduction

Nowadays, Cloud Computing is becoming a fundamental paradigm which is
widely considered by companies when designing and building their systems. The
number of applications that are developed for and deployed in the Cloud is con-
stantly increasing, even in areas where software was traditionally not seen as the
core element (cf. the relatively recent trend on Industrial Internet of Things and
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