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Abstract The rapid development of novel mobile applications and advanced communication
technologies have created a huge demand for mobile computing resources, which promotes the
emergence of Multi-access Edge Computing (MEC) paradigm. In MEC environments, edge users
are allowed to offload their mobile tasks to nearby edge servers to relieve the shortage of mobile
resources. Through edge servers could provide low-latency services with high-responsible computing

capabilities, they are still faced with the challenge of limited computing resources and the massive
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offloading requests. Thus, smart task scheduling and resource provision strategies with high

real-time property are in high demand for better resource utilization. Traditional approaches are

usually based on the centralized architecture and batch-processing scheduling mode, which might

suffer from low efficiency and high communication overhead. In this paper, we target at the online

edge task scheduling and resource allocation problem, propose a decentralized approach, and

prove it is O(1/€?)-competitive when augmented with € additional computing power. Experiments

based on real-world edge environments have demonstrated that the proposed approach could

achieve at most 34. 21 % reduction on the average weighted offloading response time.
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Background

Mobile task offloading aims at executing the computation-
intensive and latency-sensitive mobile tasks with the help of
external resources (e.g. . remote cloud, mobile cloud, and
edge cloud). As a promising computing paradigm, Multi-
access Edge Computing (MEC) has the ability to provide
low-latency computing resources and high-responsiveness
services by deploying edge servers at the Internet access level
(e. g., base station, smart gateway, and wireless access
point). Nevertheless, different from the cloud-computing
paradigm that has infinite resources, MEC is restricted by
limited computing capabilities and restricted wireless commu-
nication distance, which calls for appropriate task scheduling
algorithms and smart resource provision strategies.

Most of the current joint task offloading and resource
allocation works on MEC environments are based on a
centralized architecture, and they usually handle the arrived
offloading requests in a batch-processing way. However, the
centralized architecture might be susceptible to single-point-
of-failure, and the batch-processing mode is unfriendly to

delay-sensitive mobile applications (e. g. , real-time augmen-
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ted reality, virtual reality, and automatic drive).

In this paper, we propose a decentralized approach
towards the online edge task scheduling and resource
allocation problem. The proposed approach consists of an
online task scheduling strategy, an edge resource allocation
strategy, and an online task migration strategy. The main
feature of the proposed approach is that it can be deployed on
every edge servers and yield real-time scheduling, migration,
and resource provision decisions collaboratively with each
other. Besides, to capture the diversity of different mobile
applications and user groups, we also consider the priority of
mobile tasks in our system model and take the average
weighted offloading response time as the scheduling target.
Experimental results have demonstrated the effectiveness and
efficiency of the proposed decentralized online approach.
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