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MoBILE CLouD COMPUTING

VICTOR C. M. LEUNG  YONGGANG WEN

atest advances in mobile communication networks and

the increasing penetration of smart phones are trans-

forming the mobile Internet and are empowering end
users with rich mobile experience. However, the limited onboard
computing and information/energy storage capabilities of
mobile devices are hampering their ability to support the
increasingly sophisticated applications demanded by users.
The emerging cloud computing technology offers a natural
solution to extend the limited capabilities of mobile
devices. The resulting new paradigm of mobile cloud com-
puting is being embraced by researchers and practitioners
as an exciting new way to extend the capabilities of mobile
devices and mobile platforms, which has the potential for
profound impacts on the business environment and peo-
ple’s daily life.

Empowered by mobile cloud computing, previously
infeasible mobile applications are finding their ways into mobile
devices. These emerging applications range from mobile
storage and synchronization, fast content delivery, audio/video
streaming, to interactive rich media services. Nevertheless, the
implementation and wide deployment of these applications
faces various technical challenges across the different layers
ofwireless networks. The main challenges of mobile cloud com-
puting include, but are not limited to:

* The development of next-generation mobile cloud computing
services and applications

* The development of dynamic allocation algorithms for smart
devices connected to mobile cloud services

* The design of access and communication schemes for
cloud computing in mobile environment

* The required advances in mobile cloud computing so as
to enable mobile rich media

In response to the call for contributions, we have received
30 paper submissions. After two rounds of careful reviews, seven
outstanding papers have been collected for this special
issue, addressing the various aspects of mobile cloud computing,
such as mobile cloud computing services and applications,
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virtual machine migration mechanisms, uninterrupted com-
munication in wireless heterogeneous networks, as well as
mobile cloud for rich media.

The volume opens with a comprehensive survey on
diverse ways of combining cloud computing and mobile
platforms towards a new computing/communications paradigm.
In “Gearing Resource-Poor Mobile Devices with Powerful
Clouds: Architecture, Challenges, and Applications,” Liuetal.
provide acomplete taxonomy of mobile-cloud offloading archi-
tectures and a new genre of real-world commercial applica-
tions. The authors envision the seamless integration of
heterogeneous cloud platforms and mobile devices into a human-
centric computing ecosystem.

Contemporary mobile devices generate heavyloads of com-
putationally intensive tasks, but are characterized by limited
processing and energy capabilities. Cloud facilities appear
as a promising option that enables mobile devices-clients to
offload their tasks to remote cloud servers. Due to the user
mobility though, minimizing task execution is a challenging
task. In the second article, “Migrate or Not? Exploiting Dynam-
ic Task Migration in Mobile Cloud Computing Systems,”
Gkatzikis and Koutsopoulos demonstrate how efficient virtual
machine (VM) migration mechanisms can be used to deal
with the inherent performance uncertainty of mobile cloud
computing environments. The authors advocate the need
for bringing the computing power of the cloud closer to the
mobile user and identify user mobility, multinenancy cost
and data volume evolution as the driving forces behind
migrations. The article also provides a detailed description
of open research problems related to VM migrations.

As the wireless environment is highly volatile, reliable
and uninterrupted connections over wireless heterogeneous
networks are important for non-interruptive mobile cloud
services. In the third article, “Challenges on Wireless Het-
erogeneous Networks for Mobile Cloud Computing,” Leiet al.
point that providing a cloud service with quality of service guar-
antess requires proper radio resource management that
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considers not only the unique characteristics of the mobile cloud
computing applications but also the wireless heterogeneous
networks. A framework of heterogeneous network that can ful-
fillmobile cloud computing service requirements hasbeen pro-
posed, where each functional block needs to make a joint decision
towards optimal performance.

The remaining articles focus on mobile cloud media.
The fourth article, “A Survey of Mobile Cloud Computing
for Rich Media Applications,” coauthored by Xu and Mao
focuses on mobile media cloud. The article presents a com-
prehensive survey of the technical challenges and existing solu-
tions towards exploiting mobile cloud computing for rich media
applications, such as video streaming and online gaming.
The authors review the state-of-the-art of prototyping
effortsand discuss open problemsin thisimportant area. In the
fifth article, “Exploring Blind Online Scheduling for Mobile
Cloud Multimedia Services,” Zhouet al. propose ablind online
scheduling scheme for practical mobile cloud multimedia
services in which the service time and service request are
totally unknown for the system operator.

While the demands of video streaming services over the
mobile networks have been soaring over these years, the
wireless link capacity cannot practically keep up with the grow-
ing trafficload. The gap between trafficdemand and link capac-
ity, along with time-varying link conditions, results in poor
service quality of video streaming services over the mobile
networks, such as intermittent disruptions and long buffer-
ing delays. In the sixth article, “Cloud-Assisted Real-Time
Transrating for HTTP Live Streaming,” Lai et al. propose a
real-time transcoding mechanism with dynamic bandwidth
demand on cloud side, which contains HTTP live streaming
protocol, a coding mode transition state machine, and three
bandwidth evaluations of error patterns. In the last article enti-
tled “Cloud-Assisted Adaptive Video Streaming and Social-
Aware Video Prefetching for Mobile Users,” Wang et al.
introduces a new framework to deploy cloud agents for
each active user . Such agents can perform adaptive video stream-
ingbased on the scalable video coding technique, which results
inacceptable performance in the cloud. Besides, agents enable
social-aware video prefetching based on the analysis of user
social activities and access delays, so that the videos shared
among friends are effectively prefetched to mobile users in
advance via the cloud service.

In closing, we would like to thank all the authors who
submitted their research work to this special issue. We
would also like to acknowledge the contribution of many experts
in the field who have participated in the review process, and
provided helpful suggestions to the authors on improving
the content and presentation of the articles. We would in

particular like to thank Professor Hsiao-Hwa Chen, the
Editor-in-Chief, for his support and very helpful sugges-
tions and comments during the delicate stages of conclud-
ing the special issue.
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