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Abstract

Edge computing is envisioned as a promising enabler to leverage computation capacities at the edge and
address the issues faced in cloud computing. In this paper, we propose an advanced decision model to solve
the computation offloading problem in edge computing. It utilizes the intrinsic hierarchical topology of
the Internet and performs online scheduling in a decentralized manner to eliminate anticipated modeling.
It also admits the fact that congestion can take place unexpectedly, for the possible reasons such as stale
information. Our decision model is enhanced in two approaches to endow both sender and receiver (for
one offloading action) with the ability of “dropping” the request, so as to avoid congestion. Random Early
Detection(RED) algorithm is incorporated. The results of simulation demonstrate that our decision model
can handle workloads well and these two enhancements are effective.
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1. Introduction

The maturity of cloud computing has tremen-
dously influenced our lives in various aspects. Fa-
mous software as a service(SaaS) instances, such
as Google applications, already have daily active
users(DAU) on the scale of millions or even billions.
Meanwhile, diverse infrastructures aiming at pro-
viding scalability, elasticity, and autonomy, such
as Amazon EC2 and Microsoft Azure, have been
developed to support these services. Our previous
work [1] and its enhanced version [2] also offered
some suggestions towards this topic.

In recent years, the proliferation of Internet of
Things(IoT), cloudlets and mobile phones is gradu-
ally making changes. In traditional cloud comput-
ing, there are clear boundaries between data con-
sumers and data producers; while nowadays these
IoT devices can work as not only data producers but
also data consumers [3]. Based on this role transi-
tion, the number of data producers surges, as well
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as the raw data produced. Even though the pro-
cessing capacity of central servers keep developing,
the growing quantity of data and the limited band-
width of the network is becoming the bottleneck for
the cloud-based computing [3].

Moreover, services, especially mobile ones, are
becoming more and more sensitive to latency and
require immediate response [4]. Offloading work-
loads to central servers, as we do in traditional
cloud computing, will inevitably incur long latency
due to network transmission [5] and thus have ma-
jor impact on performance. Additionally, other
considerations, such as privacy protection require-
ment, are also attracting more and more concerns.

Such trends have pushed the horizon of a new
computing paradigm, edge computing. In edge
computing, data should be handled in close prox-
imity to where it is produced, namely at the edge.
Since this paradigm can save network bandwidth
and take full advantage of processing capacity at
the edge, it is viewed as a promising enabler. How-
ever, there are still several issues to be addressed.
Among them, the computation offloading problem,
which concerns the trade-off between energy con-
sumption and service latency, has drawn wide at-
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