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Evaluating the Benefits of Combined and Continuous
Fog-to-Cloud Architectures

W. Ramirez1, X. Masip-Bruin1, E. Marin-Tordera1, V. B. C Souza1, A. Jukan2, G-J.
Ren3, O. Gonzalez de Dios4

Abstract

The need to extend the features of Cloud computing to the edge of the network has fu-
eled the development of new computing architectures, such as Fog computing. When put
together, the combined and continuous use of fog and cloud computing, lays the foun-
dation for a new and highly heterogeneous computing ecosystem, making the most out
of both, cloud and fog. Incipient research efforts are devoted to propose a management
architecture to properly manage such combination of resources, such as the reference
architecture proposed by the OpenFog Consortium or the recent Fog-to-Cloud (F2C). In
this paper, we pay attention to such a combined ecosystem and particularly evaluate the
potential benefits of F2C in dynamic scenarios, considering computing resources mobility
and different traffic patterns. By means of extensive simulations we specifically study
the aspects of service response time, network bandwidth occupancy, power consumption
and service disruption probability. The results indicate that a combined fog-to-cloud
architecture brings significant performance benefits in comparison with the traditional
standalone Cloud, e.g., over 50% reduction in terms of power consumption.

1. Introduction

The Internet of Things (IoT) embraces a large set of heterogeneous devices, demand-
ing anywhere and anytime connectivity to run value-added services falling into distinct
emerging domains, such as Intelligent Transportation Systems, E-health, or Smart cities,
to name a few. Predictions available in [1] point out that near 26 billion of devices are
to be connected in 2020, collecting more than 1.6 zeta bytes of data.

In order to address the ever-increasing demand for computing and processing infor-
mation, Cloud computing is the major and widely adopted commodity [2], conceptually
supported by its massive storage and huge processing capabilities. However, Cloud com-
puting has shown limitations to meet the specific demands of IoT services requiring strict
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