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Abstract With the burgeoning of the Internet of everything, the amount of data generated by edge
devices increases dramatically, resulting in higher network bandwidth requirements. In the
meanwhile, the emergence of novel applications calls for the lower latency of the network. It is an
unprecedented challenge to guarantee the quality of service while dealing with a massive amount of
data for cloud computing, which has pushed the horizon of edge computing. Edge computing calls for
processing the data at the edge of the network and develops rapidly from 2014 as it has the potential to
reduce latency and bandwidth charges, address the limitation of computing capability of cloud data
center, increase availability as well as protect data privacy and security. This paper mainly discusses
three questions about edge computing: where does it come from, what is the current status and where
is it going? This paper first sorts out the development process of edge computing and divides it into
three periods: technology preparation period, rapid growth period and steady development period.
This paper then summarizes seven essential technologies that drive the rapid development of edge
computing. After that, six typical applications that have been widely used in edge computing are illustrated.

Finally, this paper proposes six open problems that need to be solved urgently in future development.

Key words edge computing; cloud computing; Internet of everything; function cache; edge intelligence
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Number of papers retrieved by “edge computing” on Google Scholar

K1 AR B edge computing” iy 5C 8 1] # 28 1) () SO R K0

Technology Preparation Period

1999, CDN

2009, Cloudlet

2012, Fog Computing,
Cloud-Sea Computing

—+

—P[ 2005, Function Cache ]

-’[ 2010, Mobile Edge Computing ]

->{ 2013, “Edge Computing” Concept ]

Rapid Growth Period

2016
May, NSF, Edge Computing,
Highlight Area
May, Edge Computing Definition
Oct, 1st ACM/IEEE Symposium on
Edge Computing
Nov, Edge Computing Consortium

p
2015
=P Sep, ETSI, MEC white paper

Nov, OpenFog Consortium

4 2017

May, 1st China Symposium on Edge
Computing
Aug, TC on Edge Computing, CAA

N

Steady Development Period

2018
Jan, <Edge Computing>, Science Press
Sep, World Al Conference

Oct, Kubernetes for Edge Computing

<

Fig. 2 Development states of edge computing and the typical events at each stage
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Key Players of Edge Computing and the Current Events
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Companies/
Key Players Data L. Events
Organizations
2017 Amazon “Greengrass” software was published to support edge machine learning/2°!,
2017 Google “Cloud IoT Core” service was published to manage edge devices'?!],
Cloud 2018 Google Edge TPU was published to run inference at the edge'?*).
Companies 2018 Microsoft “Azure 1oT Edge” service was published in the Microsoft Build conferencel?3],
2018-03 Alibaba 10T edge computing product “Link Edge” was published 2!,
2018 Baidu “Intelligence Edge” solution was published 25!,
2018 ARM “Trillium” drived machine learning capabilities for edge devices?6!,
2018 AMD EPYC 3000 and Ryzen V1000 was published to target the edge scenariot?’J,
Hardware 2017 Cisco “Kinetic” and “Jasper” was published in Cisco Live conferencel?%,
Providers 2018-02 Intel Next-generation Xeon D processor for edge computing environments was published %,
2018 VMware Internet of Things strategy with new edge computing solution was published3’.
2017 Huawei “EC-1I0T” solution for edge computing was published3!],
2018 Akamai IoT Edge Connect solution was drivedt32],
CDN 2017 CloudFlare “CloudFlare Workers” opened edge computing by micro-services!#
Companies 2018 Limelight Enhanced version of “EdgePrism” OS allowed operation on the edge®*!,
2017 ChinaNetCenter Edge computing micro-services and edge laaS and PaaS services was launched %/,
2018-10 China Mobile Open Computing Laboratory for Edge Computing was established 3%/,
Communication  2018-06 China Unicom Edge cloud ecology partner conference was held®7J,
Carriers 2018-02 AT&T Edge computing test zone was established in Palo Altol38),
2018-01 Deutsche Telekom Edge computing service MobileedgeX was established "/,
China Academy of
2018-01 Information and “Internet of Things Edge Computing” international standard was led on ITU-T
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Research Technology
Institutions Chinese Association . . . . . .
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2018-10  CNCF, Eclipse Foundation CNCF and Eclipse Foundation pushed Kubernetes to the edget*).
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Table 3 The Comparison of Smart Home Systems
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