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ABSTRACT

With the growing demand for real-time data originating
from myriads of Internet-connected devices, the number of
requests hitting today’s computing infrastructures goes be-
yond what is manageable for operations and affordable for
management. Coping with these challenges requires a mod-
ernization of the application architectures and the underly-
ing infrastructures. The mobile nature inherent to modern
communications and interactions requires a radical shift to-
wards new computing paradigms that reflect the fully decen-
tralized perspective of the emerging execution environment.

To this end, the trend is to switch thinking from as-
sembling components into systems to dynamically compos-
ing autonomous systems into systems-of-systems. Indeed,
systems-of-systems possibly emerge dynamically as an op-
portunistic aggregation of systems available at a given time.
Since these systems operate under highly dynamic condi-
tions where both the entities and their interconnections are
subject to continuous change, the traditional stability as-
sumptions made on distributed systems’ design are no longer
valid. Indeed, the dynamic operating conditions introduce
uncertainty, which may harm the dependability of the sys-
tem. In order to guarantee the provision of dependable func-
tionality in such an unknown, ever-changing execution en-
vironment, systems should be fluid and able to self-adapt
their structure depending on the changing situation.

This talk examines a set of principles and techniques fa-
cilitating the design and development of fully decentralized
systems that leverage on self-adaptivity to mitigate run-time
uncertainty. Specifically, the key objective is to efficiently
and effectively provide engineers with proper abstractions to
develop self-adaptive systems capable of being at the same
time fluid, as well as dependable.

CCS Concepts

eSoftware and its engineering — Software architec-

tures; Distributed systems organizing principles; Extra-

functional properties;
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