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Abstract With the pervasive usage of the intelligent mobile terminals and the applications’ ever-increasing
requirement for the resources, the problem of the resources (include computation, storage and energy) limitation
on the mobile terminals becomes increasingly distinct. How to extend the resources of the mobile terminals has
become the problem which needs to be solved urgently in the field of mobile computing. Computation offloading
has been shown to be an effective approach to solve this problem, which means sending parts of the computation
from local to remote devices to extend the resources of the mobile terminals. This paper reviews the
representative works on the computation offloading in the context of three computation models: distributed
computation, pervasive computation and cloud computation, then introduces and analyzes three classic
computation offloading systems in detail. Based on these work, we explore the common problems about the
structure of the computation offloading systems and their key quality attributes from the view of software
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architecture, trying to present the reference architecture of the computation offloading systems. At last, this paper

discusses the future research challenges and the development tendency.
Key words computation offloading; intelligent mobile terminal; partition; mobile cloud computing; mobile

augmentation;
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Background

In recent years, resources (include computation, storage
and energy) limitation has become increasingly distinct with
the pervasive usage of the intelligent mobile terminals and the
applications’ ever-increasing requirement for resources. How to
extend the resources of the mobile terminals has become the
problem which needs to be solved urgently in the field of
mobile computing. Computation offloading is an effective
approach to extending the resources for mobile terminals. At
present, various computation offloading systems are devoted
into augmenting the mobile terminals. They address the
problems of what parts of an application should be offloaded
and what time these parts should be offloaded, while ignoring
the issue of where these parts should be offloaded to. In
addition, there is no unified architecture. This paper reviews the
representative works on computation offloading in the context
of three computation models (i.e. distributed computation,
pervasive computation and cloud computation) and analyzes
three classic computation offloading systems, then discusses

some common problems such as the structure and quality
attributes of the existing computation offloading systems. This
work is partly supported by the State Key Program of National
Foundation of China under Grant
No0.61332001, the National Natural Science Foundation of
China under Grant No. 61272104 and 61472050. Our group has
been working on the energy consumption optimization for

Natural  Science

embedded system and computer networks. Many papers have
been published in international conferences and journals, such
as ICESS, GreenComm, Journal of Software, Chinese Journal
of Computers and Journal of Systems Architecture. This paper
tries to present the reference architecture, which solves the
problem of where the remote parts of an application should be
offloaded to through resource manager and data-centric
computation offloading algorithm. It also proposes the key
quality evaluation metrics for the computation offloading
systems.
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