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Abstract

A method had been constructed for mobile cloud computation offloading switch,based,
on decision value model. In this method, two important ratios had been built: I\Me
calculation ratio which are offloaded on a proxy server completed tasks ti 5;?3( the
mobile node completed tasks time. Another is the calculation ratio which 1@ ded on
proxy server completed tasks energy and at the mobile nodg Gomplete rgy. And
then, decision value function was produced by combiningN\with these t ios. Finally,
consider the optimization switch problem of co asks betweep different proxy
servers. Experimental results show that the p @ ed m a smaller time
consumption and energy consumption by comparing=fith rar& loading switch and
minimum time-based offloading switch, and b rema;m@f mobile node can be used
rationally.

Keywords: mobile cloud comput CISIO ‘\@mctlon offloading switch, time
consumption, energy consumptlo g\

1. Introduction

Mobile cloud comp t refers to ode of IT resource service through mobile
network with on-d , easy expand the way of obtaining needed for the
infrastructure, plat nd s ]. Mobile terminals via a wireless network will be
a computation enS|ve offloading to operate on the private cloud that is
connected . irele ork and through the dynamic migration technique will
migrate ope nal tas erent mobile cloud services network in order to achieve the

most effective mobi service application [2].

Task allocatio etwork switch decision based on utility value, compared with the
classical multip)@tlbute decision; more effectively reflect the needs of the user's QoS.
Network switch“can also be integrated network requirements with user applications.

%s relatively good applied foundation [3]. Kassar presented an overview of

e mobile user carried out network switch decision in a mixed network. The

S ainly states fundamental issues of many available under the environment of
@r carried out the single network choices decision [4]. Nguyen focus on how to help
usefs to make the network selection decision, and he constructed a framework of a mobile
terminal in the network switch, with the lowest cost for the goal of building a network
selection strategy [5]. Nimmagadda described network switch policy carried in the hybrid
network of heterogeneous. This strategy can make the users in the network selecting the
optimal network and set up the switch to start time, the evaluation index is each network
bandwidth and energy consumption performance attributes [6]. Chun presented an
intelligent decision model in terms of the vertical switch, this proposed model dependent
a series of utility function model and the structure of these models can take into account
available network battery energy consumption and transmission completion time [7]. By
using two different strategies, Papazachos carried out auctioned mechanism. At the same

ISSN: 1738-9968 IJHIT
Copyright © 2016 SERSC



International Journal of Hybrid Information Technology
Vol. 9, No.9 (2016)

time, he proposed the concept which can choose better network switch decision at lower
service cost based on a higher of user preferences on the switching decision [8]. Fernando
applied user habitual choice for overhead which is constructed based on the user's utility
function. This utility function is proposed based on user behavior decision theory. By
using this utility function, optimization models were developed with different network
source management [9]. Shi considered the heterogeneous network environment
characteristics of "optimal connection”, and proposed network switch decision method to
take the user as the center. Through the identification of heterogeneous network, the
optimal network switch can be selected for different user application needs [10].

In this paper, a decision value model was constructed in order to obtain better effect for
the offloading and switch in mobile cloud computing.

2. Decision VValue Model of Mobile Cloud Computing

<
2.1. Offloading Tasks Yy
S

Before distributing the computing tasks which have been offl ource
information need be collected for mobile terminal itself alter y server
network. These resources information can be applie n xt dIVISIOI’l and
offload distribution. Because the related mformat on e recei m the wireless
network and proxy server connected with wweles’o W mobile terminals,
these terminals can realize rational division of cOmputing te& d select appropriate

wireless network to offload task.
To local resource and resource on prox rs compN validity and effectiveness

of energy consumption are defined res

Computing validity: it is the ra een %@ me which computing task was
offloaded on proxy server and &uted an time which computing task is
computed on mobile terming%‘

Effectiveness of energy conSmptio ratio between energy consumption which
computing task was offl d on pr %ver and computed and energy consumption
which computing task uted Ie erminals.

By obtaining ng validitysahd effectiveness of energy consumption of every task,
best order can b@ed.

A Com@ validi @

Firstly, define t"¢”$&s’complete time which computing subtask T; is implemented on

local mobile te@( he formula is shown as (1).
tmoblle CTi

N~ " = o €y

7, represents computation amount to perform subtasks, and its unit is million

@c ions; C™"" represents the computing power of the mobile terminal, its unit is
miflions of instructions per second.
Then, define t""'°*" as complete time which computing subtask T, is offloaded and

(E=d]

computed on proxy server N ;. Calculation formula is shown as (2):

up C .down
e = T (2)
B, C, B,

J i J
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TP . . .
Where, |'3 represents the time which a task is uploaded to the network,

]

C
T represents the time which the task T,is uploaded and computed in proxy server
Nj
'down

network,

represents the time which the task is downloaded from the network.
j
At this point, average time can be computed that sub-tasks T, is downloaded and
computed on all proxy servers networks. The formula is shown as (3):

1 n T-UP CT» T-down
tu:load _Z P4 iy (3)
i—j n 5= Bj CNJ Bj VQ
Now, we can obtain a ratio which is computed by t""" and £'77*. '@%ﬁa is

shown as (4):
T &

tmoblle
If A>1, it shows that the time is less Whe@putatlo\% ecuting on mobile
terminal; If A <1, it shows that the time is Ie@qhen compatation is executing on proxy

Servers. . O
B. Effectiveness of energy consu@ \@
ption_that

Let E™""represents powe C@A " is completed on mobile terminal.
Calculation formula is sho llows: ’\6

E_mobil X C (5)

Where, €, .rﬁ?; y consumptlon that millions of instructions
implemented on
When m tasks ! Ioaded on the proxy server network N, , power
ti

consumpti unload ion formula is shown as(6):

i—>j

m bile

load d
EILT)JOa — (Tup +T own) (6)
Where €, r@wts energy consumption when unit data changes between N; and

dow d and computed on all proxy servers networks. The formula is shown as (7):
Elu_r:IJoad Z{(T up +Tdown)e } (7)
Now, we can obtain a ratio which is computed by E™"" and E."*’. The formula is
shown as (8):
E. = unload
_ I*)j
&= E_moblle (8)
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If £>1, it shows that energy consumption is less when computation is executing on
mobile terminal; If & <1, it shows that energy consumption is less when computation is
executing on proxy servers.

C. Decision value function

At this point, for each of computing tasks {T,} which implemented on the mobile

terminal, we can obtain a time value function and an energy consumption value function
such as formula (9) and formula (10).

AM 4
vV, =—— 9
i 7 (9)
Where, /l[“"‘ represents minimum computation time ratio of all the computing tasks.
" *
min _ e
Vg, = u 0)
1 8I
Where, g-”“” represents minimum energy consumptlonr i of,all the/o g tasks.
So, we can construct a total decision value functlon to judg rity whether
subtask should be offload on proxy server. This fu own aWIa (112).
v=ev, +(1-0) (11)
Where, @ represents the weight of the time yralue WhIC be computed according to
importance degree of time and energy c ption. paper, we take time and
energy as the same. So @ is set to 0.5

2.2. Optimization Switch
When offloading tasks ru%&roxy sgtyer, moblle user need consider whether this
ne

task should be switch better
Similar with forced s , let ta@ on the original proxy server network N, ,

then let S,_>k exp@le consw%tlon which is shown as formula (12).

CIM, +T,“"N, (12)

Where, and @ economic consumption that millions of instruction
implemented on the erver network N, or mobile terminal.

Then, comp@ omic consumption §ik_)j which computing task switches from

N, to N, . Theformula is shown as (13):
* ’ Sik_>j =-riupsli}1igrate+c_:TiMj +-ridowan (13)
D@ o as migration gains of the optimal migration and o as migration
@mption:
P=S_, —(CM; +T"N,) (14)
o :-ITislgligrate (15)

If p <o, itisshow that migration is invalid.
If p> o, itisshow that migration should be carried out.
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3. Experiment and Analysis

In order to verify the validity of the method in this paper, we carried out the following
experiment study. First, set scene of simulation experiment as shown in figure 1.

, /—\

[:10/0)) PRI e RN IRTETI O PSRN DRPRSIIN ey

foo o) o TS
1400 AT eeeeees ................ D ...............
1200 }-----\ e A e e N D TIPS
1000 f-- e de-N\eeen EOUTO SO .BS-.--- .............

o .............. ‘ 0?\’

600 fevrenreeerienns RN . O RPN L

Coverage scale(m)

400 ferieeniaerianns O Y A T :

Y — ........... ......... SRR ) Shd

Figure 1. Scene

ula@perlment

In the figure 1, the base sta |0®~|$ locate \he central position of scene, and its
coverage radius of circul 2000 Besides, 10 AP hotspots is random

configuration and they are uted, i 0 connecting arc near of the rectangle
diagonal point. Coverage of each s AP is a 200m radius of circular area is.
Select Samsung’s mobi inal platform. This phone supports 3G network
and WLAN’s hot meanvm&
In order to ve vaI|d| hi$ method, we chose two comparison methods: one is
random selgetigiiNg thod, Ag an er is time-minimized consumption method.

In the ss of ‘ ent, three contents had been compared. First, time
consumption IS comp ﬁ} ong with increasing of sub-tasks; Second, time consumption
is compared alon increasing of proxy serve; Third, energy consumption is
compared alo changing of battery remaining of mobile terminal. Three
experiments ar n in figure2, figure3, and figure4.

Q)O
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e consumption oft Qtasks m@th increasing of subtasks.

The rise is most obvious for random sele ethod
When the number of subtasks is Ie time method is better.
With the number of subtasks | mg, the ed method is becoming least time
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Figure 3. Time Consumption with the Change of Number of Proxy Server
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From figure 3, time consumption of three subtasks drop with increasing of proxy server.
The rise is most obvious for random selection method. With the number of subtasks
increasing, the proposed method has an obvious dropping trend.
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From figure 4, we can s @S gy consum |on of random selection method and
ewl‘§ ro
ecide ene

minimized time method do ery power reducing in mobile terminal.
The proposed method can_d sumption for task according to change of
battery remaining. Whe tery rem is lower, mobile terminal will try to reduce

energy consumptlon sible. *

4. Conclu

Mobile computi @bs been becoming an important field of intelligent phone
platform. In this pa e core issue focus on how to enjoy lowest-cost, minimum
energy, and faste ice on mobile terminal. A new offload and switch method had
been proposed obile cloud computing based on decision value function. In this
method, time a nergy consumption is fully considered to judge whether computing
task shouh&Eﬂoad on proxy server. Experimental results show that the proposed method
has bet ormance than random selection method and minimized time method.
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