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Cloud Computing, Fog Computing, and Dew
Computing
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ince the first computer was invented in 1946, a few major mile⁃
stones have stood along the way of Information Technology’s devel⁃
opment. Among them, most notable ones are personal computers
(PC), the Internet, World Wide Web (WWW), and cloud comput⁃

ing. Cloud computing has drastically changed the landscape of IT industry by
providing some major benefits to IT customers: eliminating upfront IT invest⁃
ment, scalability, proportional costs, and so on. In addition, cloud computing
also prompts new challenges and brings in new progress. However, the delay⁃
sensitive applications face the problem of large latency, especially when sev⁃
eral smart devices are getting involved. Therefore, cloud computing is unable
to meet the requirements of low latency, location awareness, and mobility
support.

To overcome this problem, Cisco has first introduced a trusted and depend⁃
able solution through fog computing to put the services and resources of the
cloud closer to users, which facilitates the leveraging of available services
and resources in the edge networks. Edge devices such as routers, routing
switches, integrated access devices provide an entry point into enterprise or
service provider core networks. Fog computing is a scenario where a huge
number of heterogeneous ubiquitous and decentralized devices communicate
and potentially cooperate with each other and with the network to perform
storage and processing tasks without the intervention of third⁃parties. Similar
to cloud computing, fog computing provides data, compute, storage, and ap⁃
plication services to end users.

Dew computing is an on⁃premises computer software⁃hardware organiza⁃
tion paradigm in the cloud computing environment where the on ⁃ premises
computer provides functionality that is independent of cloud services and is
also collaborative with cloud services. The goal of dew computing is to fully
realize the potentials of on⁃premises computers and cloud services. Roughly
speaking, fog computing mainly involves automation devices while dew com⁃
puting mainly involves computers; fog computing mainly involves devices
such as routers and sensors in the Internet of Things (IoT), while dew comput⁃
ing mainly involves on⁃premises computers.

The definition and features of cloud computing, fog computing, and dew
computing, the relationships among them, and their applications are still un⁃
der heated discussions and are the focus of this special issue. This special is⁃
sue aims to provide a unique and timely forum to address all issues and defi⁃
nition related to cloud computing, fog computing, and dew computing. The
open call⁃for⁃papers of this special issue has attracted excellent submissions
in both quality and quantity. After two⁃round careful reviews, seven excellent
papers have been selected for publication in this special issue which is con⁃
sists of six research papers and one review paper.

The basic idea of fog computing and edge computing is to bring cloud serv⁃
ers closer to end users at the edge of network, reducing the code/data trans⁃
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ferring and/or exchanging time between mobile devices and
servers. The first paper“A Transparent and User⁃Centric Ap⁃
proach to Unify Resource Management and Code Scheduling
of Local, Edge, and Cloud”by ZHOU et al. addresses this chal⁃
lenging issue. The authors propose a software ⁃ defined code
scheduling framework which allows the code execution or data
storage of end applications to be adaptively done at appropri⁃
ate machines under the help of a performance and capacity
monitoring facility, intelligently improving application perfor⁃
mance for end users. The pilot system is described and prelimi⁃
nary performance results are reported.

The proliferation of the Internet of Everything (IoE) has
pulled the computing to the edge of the network, such as smart
home, autonomous vehicles, robots, and so on. The operating
system as the manager of the computing resources, is also fac⁃
ing new challenges. The second paper“An OS for Internet of
Everything: Early Experience from A Smart Home Prototype”
by CAO et al. presents Sofie, which is a smart operating system
for IoE. The authors introduce the design of Sofie, and also
show the implementation of Sofie for smart home. Their work
shows that Sofie could be helpful for practitioners to better
manage their IoE systems.

Cloud operating systems (COSs) working on the physical de⁃
vice and legacy operating system, manage and schedule all
hardware and software resources, and provide fundamental re⁃
sources and operation environment for cloud applications. The
third paper“HCOS: A Unified Model and Architecture for
Cloud Operating System”by CHEN et al. introduces a unified
model and architecture for providing both Infrastructure as a
Service (IaaS) and Platform as a Service (PaaS) services.

The fourth paper“Dew Computing and Transition of Inter⁃
net Computing Paradigms”by WANG et al. focuses on the de⁃
velopment of dew computing, including its origins, research
status, development status, and its impact on the transition his⁃
tory of Internet computing paradigms. The paper also creates
two metrics to measure how important the Internet is and what
data redundancy rates are in different stages of the Internet.

The discussion and analysis there provide a systematical guide⁃
line for beginner researchers in dew computing.

Cloud computing platform, as the mainstream hosting plat⁃
form for large⁃scale distributed computing, provides a parallel
computing framework for big data job execution. The fifth pa⁃
per“Online Shuffling with Task Duplication in Cloud”by
ZANG and GUO studies minimization of the traffic cost for da⁃
ta pipelining task replications by transmitting non⁃overlapping
data in a cloud computing network. To achieve this goal, the
authors present a controller, which chooses the data generated
by the first finished task replication and discards data generat⁃
ed later by other task replications belonging to the same task.

With the development of cloud computing, container tech⁃
nology becomes one of the hot issues in recent years. The sixth
paper“Technical Analysis of Network Plug⁃In Flannel for Con⁃
tainers”by YANG et al. studies the technical implementation
of the Flannel module, a network plug⁃ in for Docker contain⁃
ers, including its functions, implementation principle, utiliza⁃
tion, and performance.

The last paper“Virtualization Technology in Cloud Comput⁃
ing Based Radio Access Networks: A Primer”by ZHANG and
PENG surveys the virtualization technology in cloud comput⁃
ing based radio access networks (CC ⁃ RAN), focusing on C ⁃
RAN, H⁃CRAN, and F⁃RAN. The background of network virtu⁃
alization, virtualization architecture, key enabling technolo⁃
gies, as well as open issues are all discussed. The challenges
and open issues mainly focus on virtualization levels for CC ⁃
RANs, signaling design for CC ⁃ RAN virtualization, perfor⁃
mance analysis for CC⁃RAN virtualization, and network securi⁃
ty for virtualized CC⁃RANs.

Finally, we would like to thank all the authors for contribut⁃
ing their papers to this special issue and the external reviewers
for volunteering their time to review the submissions. We
would also like to thank the staff at ZTE Communications for
giving us the opportunity to organize this timely special issue
in this esteemed journal and their help during the production
of this special issue.
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