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Abstract Mobile cloud computing provides effective help for mobile users to migrate their workflow
tasks to cloud servers for executing due to the mobile device’s limited hardware capability and battery
energy carried. When scheduling workflow tasks between mobile devices and cloud servers, it needs
to consider both the energy consumed by the mobile device and the total amount of time needed for the
workflow application. Traditional methods for scheduling workflow tasks in mobile cloud computing
usually address only one of two issues: saving energy consumption or minimizing the time needed.
They fail to provide methods for jointly optimizing the time and energy consumption at the same time.
Based on the relations of workflow tasks, the time needed in the workflow application is computed due
to the tasks scheduling between the cloud servers and the mobile devices that use the technique of
dynamic voltage and frequency scaling. The energy consumption for executing tasks on the cloud
server and mobile devices are modeled and computed. The scheduling scheme and objective function
for jointly optimizing the time needed and energy consumption are proposed. Algorithms based on the
simulated annealing are designed for the mobile devices. Their time complexities are analyzed.
Extensive experiments are conducted for comparing the proposed methods with other research works,

and the experimental results demonstrate the correctness and effectiveness of our approaches.
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Table 1 Completed Time of Each Task
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Task T orel Teore2 Teores tsCv;) tcCo;) tr(v;)
1 9 7 5 3 1 1
() 8 6 5 3 1 1
3 6 5 4 3 1 1
Uy 7 5 3 3 1 1
V5 5 4 2 3 1 1
Vg 7 6 4 3 1 1
v 8 5 3 3 1 1
g 6 4 2 3 1 1
Vg 5 3 2 3 1 1
V1o 7 4 2 3 1 1

1R 10 MMES e 3 A ab B A58
JR ] GRS D Teorer » Teorer s Teores ) A BAT 55 B IS
) 2 o I 55 4 Ak PR PTG B R 3K IR 25 Co,) S HRAT I
] zc Co) R ] e Co,) 5 T 7E 2 0 AT LA i R4
PEFTAE 55 b PR AT 55 15 2= S ) Ab BRI [ 58— 3 s



1912

HENM R S KB 2017, 54(9)

K IEAT 55 3 2 v AN 2= ity 22 Y03 17 435 S 14 1) [) #4752
— K 1s.

F T E TR R A GS T AT E BT K
HA& sk 2 .

Table 2 Definitions of Notations

x2 HXFSEEX

Notation Definition
V={v;} The set of tasks in the workflow
M The number of kernels in the mobile equipment
N The number of tasks in the workflow
The indictor which shows whether a task is executed locally: if #<CM, the task is executed locally on the A-th
Xo kernel; if k=M1, the task is offloaded to the cloud for executing
a The weight of time in the objective function.
teCo;) The time needed for executing the task v; in cloud servers
ec(v;) The energy consumed by mobile equipments in migrating the task v; to cloud servers for executing

tmk(v; s k)

The time needed for executing the task v; on the k-th kernel in mobile device

The energy consumed for executing the task v; on the k-th kernel in mobile device

emk(v; o k)
rat(v;) The actual ratio of voltage changed for task v;
ratmn (v;) The minimal ratio of voltage that can be changed for task v;
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Fig. 3 Framework of the simulated annealing algorithm
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