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Abstract  The user can save the energy consumption on Mobile Devices (MDs) by offloaded
mobile application to cloud, but it adds the transmission energy consumption of MDs. Focusing
on this problem, a Task Collaborative Execution Policy (TCEP) is proposed in this paper. Firstly,
mobile applications are considered as a series of tasks which can be executed by cloud or MD.
Using the calculated load, the amount of input and output data of the task, we model the
optimization problem as energy consumption minimization of MD for scene which the cloud and
the MD jointly carry outa mobile application. Based ontheanalysis,onecandrawaconclusionthat the
optimumenergy consumption of MD belong to NPC (Nondeterministic Polynomial Complete)
problem. Next, considering the mobile application be jointly executed by the cloud and the MD,

we divide the policies class into various set of the migration policy based on the number of offloading.
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According to the serial task just be executed one by one, we obtain the optimal feature of application
offloading. Then, considering the serial task similar to chromosome, we turn to genetic algorithm
solving the optimumenergy consumption. Using this offloading property, we improved the
performance of genetic algorithm by designed the crossover operation and the mutation operation.
At last the simulation validates the feasibility of the proposed policy and algorithm. Simulation
results show that the proposed algorithm can ensure the new individual executing offloading no
more than one time. Compared with existing methods, the proposed method can effectively

improve the rate of convergence and reduce the operation time. Moreover, it can significantly

save the energy consumption on the MT while meeting the application deadline.
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Background

Mobile Cloud Computing (MCC) has emerged as one of
the most promising techniques in mobile services. MCC can
improve the performance of mobile applications, which are
offered by the mobile cloud service providers, by offloading
data processing from mobile devices (MDs) to remote cloud.
As a result, MDs do not need a powerful configuration since
all the complicated computing can be processed in the cloud.
Moreover, the calculation energy of MDs can be significantly
reduced. However, after MD implemented offloading, the
data of mobile application, which is transmitted on wireless
networks, is increasing rapidly since user’ mobile applications
have to get support from the remote cloud. Moreover, the
energy consumption for transmitting data in a bad wireless
channel is more than that in a good wireless channel. As a
result, energy saving from application offloading is not
guaranteed on the MD via a stochastic wireless channel. So
far, the limited battery life has been found by market
research as the biggest complaint for MDs. Thus, designing
a good offloading policy is very important for MCC.,

In this paper, we aim at the problem of the energy

consumption on MD by migrated mobile application to cloud.
Firstly, mobile applications are considered as a series of tasks
which can be executed by cloud or MT, and we utilize the
calculated load, the amount of input and output data of the
task to obtain the optimal feature of application migration.
Then, using this migration property, we designed the cross-
over operation and the mutation operation of genetic algorithm.
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