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ABSTRACT

Given the attributes of mobile apps that shorten the time to make purchase decisions while enabling easy purchase cancellations,
usability can be regarded to be a highly prioritized quality attribute among the diverse quality attributes that must be provided by mobile
apps. With that backdrop, mobile app developers have been making great effort to minimize usability hampering elements that degrade the
merchantability of apps in many ways. Most elements that hamper the convenience in use of mobile apps stem from those potential errors
that occur when GUIs are designed. In our previous study, we have proposed a technique to analyze the usability of mobile apps using
user behavior logs. We proposes a technique to detect usability hampering elements lying dormant in mobile apps’ GUI models by
expressing user behavior logs with finite state models, combining user behavior models extracted from multiple users, and comparing the
combined user behavior model with the expected behavior model on which the designer’s intention is reflected. In addition, to reduce the
burden of the repeated test operations that have been conducted by existing developers to detect usability errors, the present paper also
proposes a mobile usability error detection automation tool that enables automatic application of the proposed technique. The utility of the
proposed technique and tool is being discussed through comparison between the GUI issue reports presented by actual open source app
developers and the symptoms detected by the proposed technique.
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Fig. 1. RUID: Real-time Usability Issue Detector
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Fig. 3. Merging process of two user behavior model using Gk-tail algorithm. k=2, strong subsumption applied
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Fig. 5. Example of GUI bad symptom detection
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= [019) Ametel e, 4w, AR, A Ag weE oge 9 SN S A8 As) aa wgsed SR
A Z29AS JiHs 5He ALAES 717 3R AEARE O] Butd S AbEEte] i AUE s FaEE
#43el RUDZL @A 22 17190 38 48 98 o AFse gl it BAHEA, NEHeE sA9
AL EE Sk Ag gt oz 0Xas i = U 2aFE ARE drhg @50 H= A BoE
oEHA 1Lﬂ ool 100 o]ide] Aol 7|=H ¢ F Table 2°] A48 Ao MW o] JAFTE FAAHLE 717
oA GUI B39 o0& o7t 74 wol 719 5719 o Y mukd §) wAe Ao AR S A £ A
(Table 1 #2)& AAF AT 379 Az b2 Zznos TEC] Hi 588%E HYo RUIDZ A5 AES o] 34+
TRk AFEAF Z1Fo] 17409 AHE AUl E AAE o FAHE vhotate] sAds Fo Hutd o) WA= Al
A 502 FASREE Sy 1 Ay 22 AR Y= U o 3 AFEo Hit TI%E 19% 71 Fas A=
272 oz RUIDE ALsle A28 GUIY ALLA Btk B3 o] dAFE HES] sty ol W] A
As 227k AwAEA 8 AVE Agy B olgeh  TEE WA FA RANTE SlEmseld] Wl o[ dE¥
Hale] o= A% A e RS BAagn) A o] F B mutd HE AHEdte] AuEles S
AHEA Ao AZe AT (Precision) A& TA L Hit 287 4071.4ms=E 1097.6ms7F 4ttt
wulel ole] GUI AMEA Ad 24 Fohyof = wu]ol o & AHEAY] 9 £84 PEode FdT AL
o 574& wrgste] obd Equation (D3 ol “ge]s}s) 2 AFPFoRM AL F g AFaHst I PR ¥
AotE RUIDS 0R7A%E AMEE ZA3= o] B A3 Ho] dzl o} RUIDY o4 AdF HAEo] Znfd 4o 584
o BEHolmz Ad&(Recal) H7F ol A Al<ls1sd A Tlefsta Sles ATk MR A4 Tt
4™%= = TP/ (TP + FP) 1) Table 2. Comparison of efficiency: App with bad symptoms vs.
App without bad symptoms
- True Positive (TP): =77} o]dA$= A& 4 =, 3 _
do] S2E GUIO4ol%E A%E 7 1) AT FA A/F AU 4FE v
- False Positive(FP): =7+ o]34 52 A&ou i Applicatipn T4 4 4 IF HEs Wa
=25 GUI o7 ATHA e A #Scenario BEE BeE
IMSI#59 61 % 84 % +23%
Table 1. Precision of GUI bad symptom detection by RUID News “android+23 08 % % 0
MyRemocon#157 37 % 8 % +47%
App name TP FP Precision open—key#b4 1 % 88 % +5%
IMSI 9 3 0.75 Shhapp#47 54 % 66 % +12%
News-android 18 8 0.69 Average 58 % 7 % +19%
MyRemocon 8 4 0.66
open-key 5 2 0.71 (2) o)A 4 A/F 2847 v
Shhapp 4 2 067 Application T4 A s QA7
Average 0.69 #Scenario AQ A7 2 QA7 H3H(ms)
IMSI#59 4975 ms 3157 ms -1818
Table 19] AZ ZAato]A & 4 9l%o] RUIDY GUI © News-android#23 5941 ms 5324 ms -617
AAZ AL Az g3 LT WF 0690tk o= MyRemocon#157 7378 ms 5349 ms -2029
BAgo] WMEA HAES B sl AEd GUI @ Open-keyiA | S7ms | FHms | W
o ol40] 69% AEE RUIDI 50w A%d W - ol Shhapp#47 M3 ms | 3268 ms 806
oo ouaity. ARHoz RUIDALE A9 Frgowm Average 5169 ms 4071.4 ms - 1097.6




326 SEMEISS=2A/AZER0] R HOIH &3 MoST M7=(2016. 7)

L T 9 ol wx [
o i
N N,
Ho !
o %
23 a0
o S
> ol

>
> oo
=
I
N ol
e &
o A
=
= e
PR
E rir
) X
= =
< [>
E M il
oby
2

ox
oft
-
A
rlo
SE
N
N,
lo
o
ol
o
R

oo
of oox Rl oy A% X

tlo ) S

e

N
yus
e
"

= ol%h ol AFAE] A5 mutdl 9] AHS

)
> S Sk
rO ‘:O

i e Kﬂ E;)

tlo i:j

2o

5 e

i
i e,
_O‘L
=
>
o
X
fil
N
M
1%
o
o
:oé
>
oo
oX oX

it
=l

A HiEE Faee] W
=

ook
e
o
EN
ofy
o
.
B
N
N
Y
e,
A
QL

o rir fopok -
>0
NG

oo ¥ 32 Y
off
:Cl)l=t

;s
o
B
i
rir
>
o
=
{0 [1:10

A AT AL d5S ol <

aeu @AMA = Aol T2 vy 2
3t & FEeE A0 matd siel] SaEof 9l
Axlel At FF A+ H

1o,

3
oo T
SRR
moee g
o ox o et [y

)
_91_1‘
T
N
L
2
>
of
>
o
b
=
A
jin2
o,
Sl
=
o,
o
=
.,
o
BN
>

)
of

=

3 o224 RUIDS AH44
Aed AE AFS) AUES FYAA U2 Al

A

[ex

References

[1] Y. Kim, J. Byun, S. Choi, S. Park, and S. Park, “A Usability
Analysis Method of Mobile Application using User Behavior
Logs,” Journal of KIISE: Software and Applications, Vol.39,
No.2, pp.91-98, 2012.

[2] E. Dolstra, R. Vliegendhart, and J. Pouwelse, “Crowdsourcing
GUI Tests,” in Software Testing, Verification and Validation,
2013 IEEE Sixth International Conference, pp.332-341, 2013.

[3] R. Gémez, D. Caballero, and J. Sevillano, “Heuristic Evaluation
on Mobile Interfaces: A New Checklist,” The Scientific World
Journal, pp.178-188, 2014.

[4] M. Zen. “Metric-based evaluation of graphical user interfaces:
model, method, and software support,” in Proceedings of the
5th ACM SIGCHI symposium on Engineering interactive
computing systems, pp.183-186, 2013.

[56] S. Abrahao and E. Insfran, “Early Usability Evaluation in
Model Driven Architecture Environments,” Quality Software,
International Conference on, Quality Software, International
Conference, pp.287-294, 2006.

[6] W. A. Munson and M. Gardner, “Standardizing Auditory
Tests,” Acoustical Society of America, Vol.22, No.5, p.675,
2005.

[71 K. Ma and S. Park, “A Methodology of Usability Issue
Detection for GUI Self-Adaptation,” in Proceedings of the
Korea Conference on Software Engineering, pp.411-412, 2015.

[8] L. Mariani, F. Pastore, and M. Pezze, “Dynamic Analysis for
Diagnosing Integration Faults,” Software Engineering, IEEE
Transactions, Vol.37, No.4, pp.486-508, 2011.

[9] J. Nielson, Why you only need to test with 5 users [Internet],
http://www.nngroup.com/articles/why-you-only-need-to-te
st-with-5-users/.

[10] R. G. O'Brien, “A General ANOVA Method for Robust Tests
of Additive Models for Variances,” Journal of the American
Statistical Association, Vol.74, No.13, pp.877-830, 1979.

[11] A. M. Memon, “A comprehensive framework for testing
graphical user interfaces,” Ph.D. dissertation, University of
Pittsburgh, 2001.

ot & =
e-mail : makw@sogang.ac.kr
20149 At e E s
20149 ~d A AAdsta A
A 3}

o

A H-oF : Software architecture & Testing

= 2
e-mail : sypark@sogang.ac.kr
19865 Aol sha 71 E B e (shal)
1988 Florida State University, Computer
and Information Science(*]A})
19951 George Mason University,
Information Technology(2FA})
1998 ~d A AZhta it ag

ﬂ
Bk 27T, 4 oy

i)
2

8 5 &
e-mail : psjdream@sogang.ac.kr
199541 73 5ol ota 3 3ok ah (3t A
20000 Ao s 1% A 84l (4] 4])

200051 ~2002 gt AT Ed o]
Al AMHE

0108 ~d A At Advdrled g
VS

I~
2
BAEoF: 2758 AZE O] o)A, ATt A ETY LZES O]



