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Abstract
Our lives have been more and more abundance after the creation of Android iw.nce
cell phone and the applications based on Android system have taken an imp role in

people’s working and lives. This paper will state detailedly about the ﬁaw@ ipplication
structure of Android system based a mass of material. NeAHP ari ic based on
Android will be particularly designed and analysed are, put it in ractice to test its

performance. The result shows that AHP mo is feasible and

efficacious. d@ \VVA\}I

Keywords: Android; AHP; Analysis; Design

As an assistant decision analysg d An B& Hlerarchy Process(AHP) plays a very
n

1. Introduction

important role in people’s wo afid lives andNalmost be applied in all areas of society.
AHP based on PC has completed a‘ot of ork for a lot of scientific research. All kinds
of intelligent terminal units(fiave em ng with the prompt development of mobile
network technology [1]. Ew‘%llgent cell phone based on Android system has
made it inevitable e a kind of work medium. The research for AHP based on
Android will be |gn|f only for that more and more intelligent terminal
application ha. affluen e“using areas of terminal units, but also for that it has
improved our living qual

2. Relevant Co'r%@@n
2.1. Androi roduction

Int
Nov. 5th %,'Google published Android operating system whose core part is Linux. The
new era for the operating system of intelligent cell phone. After several years’
t, Android had taken a solid place in the operating system market of intelligent
e all over the world. The market quotient had even been 68.4% in China. Our living
was more convenient and improved after the publishing of Android.

2.1.1. Android feature: Android platform can quickly occupy the market and accepted by
the masses of customers mainly because of their peculiar advantage. In general, the features
of Android basically are the following several aspects. The feature openness of the Android
platform laid a solid foundation for Android development. Google Company unites a number
of mobile terminal manufacturers to join Android alliance for jointly developing the standard
mobile application software platform. Android alliance developing mode ensures the
authority of Android, and android gets its reputation before it appeared to men. Second, the
advantages of Android platform application, the advantage shows in two ways. One is the
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equality between applications. Android platform greatly reduced the operator constraint
ability for application, and users can use their favorite application service randomly. For
example many third-party applications such as listening to music, input method, calendar
service and so on. On the other hand, Android can break the boundaries among applications.
Such as developers can combine the data on the Web with local contacts, calendar, location
information, and gives users a new feelings. The advantage of Android APP had made great
contribution to obtain more users support. The advantage of Android development is that
Android platform has provided a plenty of computer practical tools for the developers, which
can be used to establish the developers own APP quickly. For example, if a developer wants
to develop a simple map application, he can achieve that function by only a few simfile I| e of
code, but which is quite complex on the other operating deck. The characteristi dr0|d
platform have ensured his growing, and android platform has became the b|@ rt phone

operating system.
e&dﬁd into four level

2.1.2. Android architecture and group ware: Android ﬁcan
structure modes. From down to top, they are L|nu [, Lib ane Android Runtime,

Application Framework and Application. In And yste Kernel works as the
bridge between hardware and software and provigdes system se based on Linux 2.6. For
example: security, process management, derf de, ne &Gﬁ stack, memory management
and so on [3]. As the support of appllc ramewor ibraries and Android Runtime
provide Android core library, virtual a~%uter @t of function library. Application
Framework provides a capacious ta@ Andr%&e opment members and it is composed
of 9 functional parts which hp%i espectiv cial service functions for development
members’ convenient Work [4]. devele t efficiency will be improved by using API
framework and sharing the fonctional of applications. The top level of Android is
application level and .1t windo“)\' ontact with customers. Besides the application

provided by system, w application €an be also installed.

The soul of Ap is its groupware and any Android application is
composed of re grometween which the information will be transferred by
Intent [5]. Seve por upware in Android system are: Activity, Service, Broadcast
Receiver and Content Prc%

(1) Intent '&b

The purpoaseqof providing Intent on Android is to reduce the coupling factor among group
i ation can be interactive through the group wares. An Android APP has
oup ware, which accomplish an android APP independently and interactively.
TheAgent.Has actually play liaison man role of these group wares. The intent can be divided
|ntI|C|t intention and implicit intention. Calling Intent.setComponent() or
Intent.setClass() has assigned the Intent of group ware is Explicit intention. Explicit intention
has clearly specifies which group ware the Intent should transfer to. Implicit intention did not
clearly specify the group ware. Android system can find the most suitable group ware by the
action, category and Uri of implicit intention. As a link among activities, Intent not only can
transfer data information, but also can accomplish a lot of complex activities by his own
property. For example, calling dialing function directly, processing receiving messages and so
on.
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The property of Intent has four important attributes.

Action. Its attribute value is string, which represent a sort of common activities. Action can
be set up through setAction () or by AndroidManifes.xml.

Data. Data is a operational data which generally defined by Uri form.

Category. Category can be use to assign the Execution environment of current action, which
can be set up by adCategory() or AndroidManifest.xml. Default for
CATEGORY_DEFAULT.

Extras. Extras mainly used to transfer additional data which target group ware newtan

be set up by putExtras(). Y’
(2) Activity C?
is e

As the window of Android application, Activity grb@ most basic
groupware which compose application. Every Activit ser nter e and Generally,
application is composed of more than one Actlv wh| ata is acquired and
transferred by communicator Intent. Through mh g ba android.view.View All
kinds of basic controls are added, for example: tView, Edit and Button and so on to
enrich Activity. The main step to understand tivity 4 G?now its state. Generally, there
are three states that are Active, Paused an edinan A xﬂ ity whose phases are indicated
by the three states. System will use eﬁﬁoy& nd program when an Activity has
completed its task. é{ \
(3) Service 4

Service, same as Activity;?is comp ﬁ%(ecutable codes, but the difference is that it
operates in the hac d WI visible surface [6]. Two startup ways

Context. startSerwce ontext. erV|ce() can start up Service and Service keeps
operating in backg efo is turned off, for example, when MP3 is started up,

other apphcaﬂ@ operat
(4) Broadcast tent

Broadcast and Inten iver is a very important groupware of Android application and it
deals with the notifi€atiohs or requests (charging completed, new words library to be updated

and so on) sent ther systems or applications. There is no visible interface for the
groupware a als with notifications or requests via starting up relevant activities.

(5) Cont@@vider

rovider is a groupware which provides data service in Android system and it uses
standayd URI interface to make data share between different applications in order to guaranty
quality of data service of Android.

2.2. AHP Introduction

Analytical Hierarchy Process, AHP is a kind of decision-making analysis method
combined with qualitative and quantitative analysis which was created by American
operational researcher Sade in 1970s and it has widely practicability for the decision-making
of variety kinds of problems. It’s application has been used in all kinds of fields of society so
far [7]. (Such as: Economics, Management, Power distribution, Transportation, Education,
Medication, Environment and so on). The main thought of AHP: For some kind of complex
problem or target, all the relevant elements affecting the problem or target will be found out
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and analyzed the relationship between them, and then according the relationship to order them
based on hierarchy structure and it is acceptable that every hierarchy has its own rule. At last,
the judgment matrix will be set up after the comparing of every element in the hierarchy. The
weight complying with the rule of every element will be calculated and based on the results,
the combination weight of elements in every hierarchy for the general target will be got [8].
The best solving method is picking up the most maximal combination weight by which the
target is also affected the most. The advantage of AHP is that it can combine the qualitative
and quantitative method to handle a lot of practical problems which can’t be solved by the
best traditional technology, but its obvious limit is that judging the importance comparing of
any two elements in the matrix would be affected badly by the subjective opinigps. Ifsthe
judgment is got from a group of experts’ discussing, or Fuzzy Theory of F I%’éth is
adopted to lower the affects of the subjective opinions, the disadvantage will be”o¥ercome.
AHP’s Process could be carrying on by the followed four steps: &

[ ]
Step 1: Build up Hierarchy structure ﬁ

The key that if AHP successes lies on a reason@@farch w%.)so it’d better to
cture

make clear the relationship between elements whe rarch is set up. Generally,
Hierarchy structure includes three hierarchies and they are&? layer, Norm layer and
Decision layer [9]. There is only one elementﬁget Iayer%i]c shows the anticipated ideal
result. Norm layer is called middle hierarchy, and it is iddle potion which affects the
anticipated target and is composed of se ierar@

Step 2: Set up Judgment Matrix : @ \

Hierarchy structure is set up ding to stepl. Elements bij of judgment matrix are got by

comparing with one by on%*lc Bi and Bj his hierarchy, and some element C of last
hierarchy is as the judgm iteria f step. So bij means the importance of Bi to Bj

aimed at criteria C. \

Step 3: The calcul com ‘%importance and proving of coherence
It is getting eight val@of every element and test it.

(1) The calculation of wei alue
First, normalizin column of the Judgment Matrix. Show as Table 1 Equations (1)
Second, sum a&ry row of the result last step. Show as Table 2 Equations (2)

Third, nc%ﬁfing every column of the result last step and get eigenvector. Show as Table

3 Equati©
@ Table 4. Equations

bij :bij Zn:bkj (i:1’2""’n) . (1)
T N @
VTi:Zn“bi (i=1,2,...,n) , and get W =[W1,W2,...,Wn} .

_/n _ 3)
W, =W, Zwi (i=1,2,....n)
i=1
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n 4

A= (AW) “4)
i=1 r‘|\Ni

_ 5)
Cl - Ao =0
n-1

(6)
cr=5"" .
$amt YI,\)
j=1
(2) The calculation of the largest eigenvalue. Show as Ta s%ﬂationQ)C>
(3) coherence indicator Cl. Show as Table 6 Equation &eneraw on, if CI<0.10 we
consider the Judgment Matrix is ok and the result i | abl
Step 4: The calculation of comprehensive impor
@whole

The main job of this process is to s »@(archy structure. The whole
Hierarchy structure sequencing is th Iatlo ents weight values in the
same level aimed at the deC|S|0n [ eeds 0 ss one by one from top to bottom
and the result of single Hierar @mre se ng is also the consequence of whole
Hierarchy structure sequenci or examp the previous layer A which including the

quantity of factors is m as 1 A2 , corresponding weights are al, a2,
, am. The next Iayer B |nclu e quantity of factors is n as B1, B2, --,

Bn, corresponding ierarc cture sequencing weights for factor Aj are blj
, b2j, -+, bnj. T rarchy structure sequencing weights show as Table
2. The Whole y struc séquencing proving of coherence: if some factors in

layer B cohe indi s Cl. For Aj, corresponding average random coherence
indicator IRj, then la whole Hierarchy structure sequencing Consistency Ratio.
éabns (6).

Show as Table 7 Ii&
'Q?Le the whole Hierarchy structure sequencing weights
Al Az eee Aw

B R HE R
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3. Analysis and Design for AHP Module based on Android System

3.1. Analysis of AHP
(1) Function requirement of AHP

AHP is an applied kind of assistance decision-making method which can be used in all
areas of our lives. Now let’s analyse that what functions of AHP module should have via
taking an example of our life. Example: We don’t know which is better when we want to buy
something of which there are two kinds, A and B. The problem can be solved by AHP in this
situation. According to the introduction of the second part of the article, first, A module
should be set up. We can put the best merchandise as the target layer, and Nor an be
determined by the merchandise’s functions, price and other conditions (othe n%?s of the
merchandise). Decision layer are A and B merchandises. Asxjre 1.

‘ Best Produchq V
Function X ?L\Q .AQﬂ;%r

‘\P@ct A Mt B
@ure 1. r@dlse Hierarchy

In order to get th &% ution, Weights of every indicator of Norm layer for target and
Decision layer for layer rm%‘be got. Besides, Accordance proving value CR also
should be got to-te g rationa f the set-up judgment matrix. At last, weights of Decision
layer should be ranked ’%Qg);lerarchles So, AHP module includes four main functional

modules which are Nor r Weight, CR, Decision Layer Weight and Final Sort. As

Figure 2.
'& AHP
[ \ \

@ Norm Decision Final
CR

Layer Layer
Weight Weight gert

Figure 2. Functional Module

(2) Analysis of AHP flow

It’s an important director for module development to know clearly the calculation flow.
The input of AHP begins from the judgment matrix of Norm Layer’s structuring and there are
roughly three steps. Step 1, customer’s input is dealt with by Norm Layer Weight of AHP
which input the result in to CR and judge all the results get from CR. If the conditions can’t
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be met, back to Norm Layer to rebuild up the matrix, and if met, move to next step. Step 2,
customer’s input is dealt with Decision Layer and if the value got from CR not less than 0.1,
back to Decision Layer to rebuild up the matrix, and if it meets the conditions, move to next
step. In theory, it isn’t that Norm Layer’s operation comes first, then Decision Lay, but in
practice, people are used to make Norm Layer work first. Step 3, Input weights got both from
Norm Layer and Decision Layer into Final Sort by which the result is dealt with to put out.
As Figure 3.

Norm Layer Decision Layer
Weight Weight

) ! 6?»
¥
v O NS

Na N
A S

F@;e 3. A@S)v
3.2. AHP Design based on Anﬁ 0 C‘O
(1) Structure Design Q) \Q'\
In this article, t % of A deopts MVC(Model-View-Controller) mode which
divides Showing L d Logi ing Layer to control the flow via assigning Controlling
Layer. Inform be tran ed’ by that Activity of Android corresponds with View.

Intent groupw d xm
corresponds with respon
operations. The Andr
improved after that

(2) Flow Desi

As Figur, %r the flow of AHP based on Android. There are 6 Activities to communicate
to custo n one AHP. NormMatrixActivity means the judgment matrix of Norm Layer,
C means the page layout when CR doesn’t meet the conditions,
NormWeightActivity is the Weight of Norm Layer, DecisionMatrixActivity means judgment
matrix of Decision Layer, DecisionWeightActivity is the Weight of Decision Layer,
ResultActivity shows the final result. NormMatrixActivity has two jump routs, one of which
is jumping to CRActivity, then back to NormMatrixActivity when the result doesn’t meet the
conditions of CR, the other is jumping to NormWeightActivity first, then
DecisionMatrixActivity when the conditions are met. It is the same as NormMatrixActivity
when the dealt result of DecisionMatrixActivity doesn’t meet the conditions. In the other
hand, if meet, it jump to DecisionWeightActivity first, then ResultActivity to show the final
result.

c@nents of Android are used to control flows of modules. Model
ctivities encapsulated in Activity to deal with the required
plication structure is more clearly and the efficiency is highly
is applied to the software development of Android.
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CR Activity

Decision
——  Matrix
Activity

Norm Matrix Norm Weight
Activity Activity

Decision
Weight
Activity

Result
Activity

¥

Figure 4. Activity Jumping x)

3.3. Realization and Test 6 E

Eclipse is applied to develop AHP in the environment 0|d in icle.
As Figure 5 shows the interface of NormWeight hich |§$}<ecutlve entrance of
the whole program and it means the judgment o

cator ortance of Norm Layer to
Target Layer. Data will be submitted to Loglc Layer 10 be de& after the Enter Button is
pressed when appropriate judgment value is i

& Figure 5. NormWeightActivity

It’s the iypodrtant function of AHP to calculate the weight of given indicator. And the
calculation is also an important. Now the realization code is given as followed:

@ulation CR

lamta = 0.0;

for (int k = 0; k < N; k++) {
lamta += wl([k] / (N * wO[k]);

}

double CI = (lamta - N) / (N - 1);

if (RI[N - 1] !'= 0) {
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CR=CI / RI[N - 11;
}else if (RI[N - 1] == 0) {
CR = CI;

}

To test the realized AHP module and refer to the main data as table 3:

Table 3. Main data x)

Matrix Function Price Other

Function 1.0 5.0 O z
Price 0.2 1.0
Other 0.14 0.3 \ } @
Result: Weight of A equals 0.66, Weight of B e O.34.$@Are 6. It indicates that A
H

will be chosen first when data is given. The result proves A dule based on Android is
feasible and effective. Q .

% il ®_10:28

productA

@‘\
O
'&b Figure 6. ResultActivity
4. Conclu%

AHP mo@a based on Android can help us to make decisions and provide convenience to
our s@]e structure and main groupware of applications of Android are simply introduced
in @icle based on which AHP calculation is analysed detailed and designed. At last, it is
realized and tested and the results indicate that AHP module based on Android is feasible and
effective.

References

[1] R. Wei and Z. Yang, “Design and implementation of doctor-patient interaction system based on android”,
Information Technology in Medicine and Education (ITME), vol. 2, (2012), pp. 580-583.

[2] X. Shu, Z. Du and R. Chen, “Research on Mobile Location Service Design Basedon Android”, Wireless
Communications, Networking and Mobile Computing. WiCom '09, 5th International Conferenceon, (2009),
pp. 1-4.

[3] M. Song, H. Song and X. Fu, “Methodology of user interfaces design based on Android”, Multimedia
Technology (ICMT), (2011), pp. 408-411.

Copyright © 2014 SERSC 109


http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6291373&contentType=Conference+Publications&queryText%3Dbased+on+android
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=5302615&contentType=Conference+Publications&queryText%3Dbased+on+android
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5300798
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5300798
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6002076&contentType=Conference+Publications&queryText%3Dbased+on+android

International Journal of Multimedia and Ubiquitous Engineering
Vol.9, No.1 (2014)

[4] W. Hu, T. Chen, Q. Shi and X. Lou, “Smartphone Software Development Course DesignBased on Android”,
Computer and Information Technology (CIT), vol. 10, (2010), pp. 2180-2184.

[5] H. Bing, “Analysis and Research of System Security Based on Android”, Intelligent Computation
Technology and Automation (ICICTA), vol. 5, (2012), pp. 581-584.

[6] Y. Zhi-An and M. Chun-Miao, “The development and application of sensor based on Android”, Information
Science and Digital Content Technology (ICIDT), vol. 8, (2012), pp. 231-234.

[71 A.ur Rehman and M. Hussain, “Efficient Cloud Data Confidentiality for DaaS”, (2011), pp. 1-10.

[8] V. V. Rao, “Linear Energy Efficient ROl model of an Urban Premise Using DSM Technique”, (2011), pp.
55-64.

[9]1 G. Praveen and P. Vijayrajan, “Analysis of Performance in the Virtual Machines Environment”, (2011), pp.
53-64.

[10] A. Abdelli, “A Much Compact Abstraction of the State Space of Real time Preemptive Systems@). pp.

o ST
S

He is a master supervi general pr anch secretary and vice
dean of School of Co and Lnf ation Engineering. He is the
committee member nomic ement branch committee of

Ministry of Educ |ber s Computer Basic Teaching, the
committee mem ic Education Research Institution of
China Hi he ation, % ecutive director and deputy secretary
general 0 ngjlan,g ter Basic Education Research Institution.
His m resear% include E-commerce and E-government,

Zhang Honghan

com twork curity. He has published 22 teaching textbooks,
many (9th™Five-Year, 10th Five-Year and 11th Five-Year

Pro ed Textbooks. He issued more than 20 professional
Q 6

e is a postgraduate, School of Computer and Information
ngineering ,Harbin University of Commerce.

Ru1un

110 Copyright © 2014 SERSC


http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=5578355&contentType=Conference+Publications&queryText%3Dbased+on+android
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6150171&contentType=Conference+Publications&queryText%3Dbased+on+android
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6269263&contentType=Conference+Publications&queryText%3Dbased+on+android



