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PP-

Usability heuristic evaluation is a popular method for evaluating usability of
user interface due to its simplicity and cost efficiency compared to other usability
evaluation methods. Heuristic evaluation is done by evaluators by inspecting the user
interface on each screen of an application against usability design principles or
heuristics. The evaluation depends on judement and experience of the evaluators
whether they can spot the problems, and there are many heuristic evaluation criteria

to check against. That makes heuristic evaluation not so easy.

This research presents a development of a usability evaluation tool for
Android applications by inspecting source code and reporting locations in the code
where usability design problems are found. Fundamentally, since heuristic evaluation
still requires human judgment, this research selects 19 heuristic evaluation criteria that
are less dependent on human judgment and can be inspected automatically for the
tool implementation. The tool hence can partially help the evaluators when checking

against a number of heuristic evaluation criteria.

In an experiment, a heuristic evaluation on 3 Android applications against the
19 selected evaluation criteria was conducted. The results show that the average
number of usability design problems detected by the tool is greater than that found
by a group of experienced Ul designers and that found by a group of mobile application
developers, at a statistical significance level of 0.05. In addition, the tool can help save

evaluation time and can discover the problems that are missed by the evaluators.
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Uszanudmiulsunsuussgnduuiniesnoniamesdyananiovuivled luSewoswuin
yesntveflazuaning AmansalunssEinanatoya amannsalunsdniiudeya
anuasalunsdouredumesiin sudrisnsuiduiusseuy

n1sUsEiuaMuansalumsidnutaundindulaeldisnisussliuiedisasin
(Usability Heuristic Evaluation) [2] (Reaniflagldmin “msuseidfiudedaiadn”) Ju
Fasusziiuanuanansalunsldnududeyszaufuglialssuauien Wesnanunse
sudunsusziuldieuazanldigligailofisuuitussiliuuuudu wu msuszdiulag
Aldlagnse nien1sussfivluaninwindauaiuau WWudu Tnenisussiiuazidunis
WiguguniseenwuudiudeUsraruiugldvesuaunfinduiundnniseanuuudiuse
Uszanuiugldvisesisan (Ul Design Principles or Heuristics) Fudundnniseanuuuiilyd
npnasidalaumesudiiudeuuzihanuszaunmsallunmseenuuuiiuanvesidesnsy
MnmsinmduaivesitenuiiinsUssdiudstainiudunssuiunsUssduiidosld
Aidsamgdiiiusraunsaiiazanuilusuanuassalunisldnuneundinduiifinazns
oonuuvduseUsrauiugliifitunduiunsyseiiu BasezBunnlifussduinnsld
nuweUndiedy filfeasdoussduannsndeunutuiiauueundiaduld antuiinig

Uszilludhusieuszanuiugldnusignisuseidiuanuaiisalunisldnugesnigdisainves
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IINNINEIFARNVeINITRRNRULAILReYsTauiultdutouuzandseaunisal

flddngFalaunied lngsssuviandinisszifiudeditadndadunisussiiuniy
Usrauntsaiuazearudinuessudu (Subjective Evaluation) fetunisnsanudeiinnain
TumsaaﬂLLUUéauGiaﬂszmuﬁ’U;ﬂ%ﬁa%uﬁ’wmummamaqﬁﬂimﬁuw\'azqﬂﬂa usipeAsy
flunsvssduty fufauueundieduliannsomiifermnalasesduduauansoly
n3leu (Trained Usability Expert) anuUszifiuneundinduls wazdudussldinimunly
fudameiivszaumsallunsimundiuseuszaufugldundugussifiuun dsluunensdy
Usziiuonalinsiuinasesnuuuludnuazduiasiinii silinsanudeianaialdly
Asuiiu Adeduniadadiauesensuszdiuaannsalunsldauluguuuuyes
Fonunsvhmumdnnseanuuy dslimuasBniuuaziameianzastunisoenuudiuse
Usganufudlddmsuwiarszuy Wy srenisusadiuanuaiusalunistdanudmsuivled
dnfugUnsainnm vie dmiugUnsaimnmuussuulfiRnisuounsens Wudu sddielf
fsnduitlldddermnglaassluduarmaunsalunsldeuannsossduldetu Tu
nMsUssiudu fussdiuaglddomaumiusonisvssduduuuanisdunisnsaom
Torananlun1seankuunsidnuudazntiae (Wu naestermnudmiuAumlsyaivuin
TngweRfunthaenselyl) Fumnnuniseenuuuiidaudeiutomany szuanyiniideinnain
Fafosuily nmsfiguszifiuardesinnsandemanuusiazdeifiou funiseenuuunday

11989 39 trnsUseiiuvilaldagainin
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ndgymdnesu {ITedsauensiauaIesiienyieusaiuanuaiunsalunisly

Y
vV

Nuresdudeysrauiugliveshaundintud mivgunsainnmivussuuljianisueu
Asegs lun1snTvdeuTensUssiiumseaniuudieyszauiudldanlanvesuaundia
i neg3deaziisenisUsediuannuidde [1] ifiarsan egslsinuilosninnisyssdiu
a a a a < a Ay [J [ a Ya o A a ! aM o
WegsaRnlunsussiliundesilagenAuguseiliu f3duastfensionisussdiuudiuily
AodenAgUszaunsaliazauidnvesiuseiiiy wazanusansivaeulaeg19dnluli@ e
Wnauasesile viellinsesenlavzdrgudauinisevesussiiulunismsivasy

Ayaunsalumsldnudsieussauiugldiiisuiusenisusslivunsdula
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5’]8?7'739]33"0391]ﬂ']i‘l.]'ﬁgLﬂQJUﬂUqﬂJaqﬂJ'ﬁﬂﬁWUﬂqiisgqqu‘ﬁaqllfﬁﬂ@i']"i]aallLLUU
daluilflaagidanu131n91u3de "Enhancing Usability Heuristics for Android
Applications on Mobile Devices" [1] lngiidaarniuniusienisusziliudemsliil

Juegnatioy

1) Are operating system’s status bars mostly (or always) visible, except for
multimedia content?

2) Are operating system’s buttons (e.g., back button, home button) mostly
(or always) visible, except for multimedia content?

3) Can operating system’s buttons (e.g., back button, home button) be
used without blocking by the system?

4) Can every screen in the system be displayed consistently with all
devices of the same device type (smartphone, tablet)?

5) Has a heavy use of all uppercase letters on a screen been avoided?

6) Is there consistent typography across the system?

7) Is there consistent design on physical size (font size, element size)
across the screen size, and screen density?

8) Are menu titles either centered or left-justified?

9) Can the system font appearance (size, typeface be changed to be

consistent with operating system font appearance?

10) Do objects on the screen have the size that is easy to touch (about 1 x

1 centimeter or 48 x 48 density-independent pixels)?

11) Does the search box have the largest possible size that will fit on the

screen?

12) Does the system support both orientations (horizontal and vertical)?

13) Are several search boxes with different functionalities not used on the

same page?

14) Does the system provide speech-to-text to support searching?

15) In a data entry form, can the user move focus from one textbox to

another textbox by pressing next on virtual keyboard?



1.4

1.3.2
1.3.3

1.3.4

1.3.5

16) Does the system not use too many typefaces? (Typefaces can be used
to emphasize the content but many typefaces may make users
confused.)

17) Are cyclical animations avoided?

18) Are unnecessary moving animations of information (e.g., zoom in, zoom
out) avoided?

19) Can the system be protected or confidential areas be accessed with
certain passwords?

A4 & Ao =1 < & a o « v 9 a
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\w3esdloazuansdrunisveslannladiduluaudeniaiusienisuszifiuuay
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nsnageulsyansnnvesaiasleazidunisnageuniuanuaiunsalung

psIdeRAnNataLaraIuatlun1InsIInIdeRanatnlun1sesnuuy tayly
weundiadusgneiley 3 szuu wagldiussliuniduininuedeles 3 au uay

ALTevIyetetey 3 AY

YUABUKALITNITAIUNISIAY
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3) ANWIEITENNYIVDY
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5) fnwdeyalunaile fwenululdldlunmsimuiaisdeninsadeu

6) dnvinToauaIne TS
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1) lieTesdloyszifiuauaninsalunsldnuvesueunaiatuvuszuuufoanisueu
ATOEA

2) Hreuuaun1sevegussiiivlunisuseiliugedqsann neduseilivaiunsald
wdasleterhmsusaduluvisdiunou nduisaidududslusen sioud
laanunsansanaeuldlasieiosile
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1.6 UNAMUIVINISNLASUNITRANUN
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“Heuristic-Based Usability Evaluation Tool for Android”
Fogusia

Kwandee Phetcharakarn e Twittie Senivongse

&

Y93755713NFNUN
in Computational Intelligence (SCI) d@in#u Springer
TouuysyyuIvIn s naue

5th International Conference on Applied Computing & Information
Technolosy (ACIT2017), Sufi 9-13 NINYIAY 2560 Lile811n3imnd (Hamamatsu)
UsenadUu
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2.1 NaegineItas

a

2.1.1 m5Useidhnyegisann (Heuristic Evaluation)

a

n5UsTWTNESaRN [2] WuiSdmsunisesiaasuanuatunsalunisidanuueanis

o

sanuuudiuRsUsrauiulld iessylymniinduainnisldau laedisnisnfeliy

Y

€

Uszillunguuils (Fruau 3-5 aw) vinsamvgeudiudeUseauiugldanuszaunisalvey
Uszidiunliufufaundnnisitunisesniuudiuseseauduglivsely Feuussliuag
anunsooudauiuTingwaudiuseUszauiudlald wu dunsunisldnuresszuy (u
Y ad a & o 3 | | | Y v a0
Ay FNsUssiutanunsavignlalugisvesnisesnuuudtudeUsea Ui ud lgRsumE v
AUk (Prototype) aufsndnsanimunasoauysel nsuszdiunuuiidaildingliaan
A o add  aady v a v 'y ' Y = a
daieuivizdu FBldnatlunsyseiiutdesnaslidesgeniawisuaunsallunisussidiy
Tnanmsiuveamsuszfindudaning 2-1

Evaluator

\ Usability Evaluation Question m
| I "
- Result Answer

"9 L -

Developer
= Team

Android
Application

Usability Heuristics

A 2-1 AmTINeIn I TUsHduTeE 3N
pumntuesmslagussduissnuie sy liausaiinisseydaymia
nsldsruvesdiudeusrautuglildionun Tasfussiduudazauarannsossylymild
uansnafueenly deduduazdeddfusyiudwiunasaudmiuimsdsuiudelinig
Useiiuduseansnm annnisvaasaiiomduiuauivansaudmsunisssudamdunis

3

1991 [2] MineassillauuziritdwiuvesiUsziliunsegsening 3 88 5 au 1ew1nay



Sruufinanunazansnssydgmdumsldoulduszanu 75 Wesidudvestgmitomn
wazdidnnaunadnsiiagladsusoaldaneduaiian
luudaiwaturean1suselivagligussiliuvinisuseliudiudeyssanuiug e
atuay 1 ausazldnanlaoinde 1 84 2 9l oniuusesildudeuszanudugliluszuudu
1N nTedaNdudeugs lnsunduwdigusvilinazarunsadndulalaiesinagyiinig
Usziflugusiouszanuiugldedidls us Jakob Nielsen [2] Gadugidenviaiuanuanse
TumslfeilfuugirhnsaginisaedddmsousrauiulifasUssiivogsiosasnie
Tunfausniiteflazdnmmvesmahauwesssuuiayaudinveanmsiiufduiug asfiaes
iWoulufidiuseusvanuruglddruladrunilsvesszuy uszifiuazyiinisdudinnanis
Uszifiulilusienunisussidiu mﬂﬁ?uﬁqﬁwmswqwé’ummqwm (Defect Severity) ¥4
feramarnsunseenuuuinuluuiaysiens sefuaNULTIvesTeRianaIaTinyazgn

weeenidusiay 0 - 4 ¢l [2]
0: Lo dutaymsumsidanu
1: WudlailiAsafuanuaisnuvesdiuseyssauiugld
2: Wullgmitilinshausesglidrandntes

<, o w o vy | A o A v 1o &
3: . Wulgniviliinnsvihaueesdldtasesiaunn vievhaundesnislddnsalu

VNPT
4: Gulgmvilidldaulianunsariauaudisanmuidesnisla

agdlsfinusziuAusuLsIUssliungUssliuiissnuiey 019kl

Anudeiioisans Fadnduseaimszauanuguesnngussifiunaneauusan i uld,

i PRI ~ oA A a X
UIANRAYIIVLUAIMUUNYDODUINYIVU
2.1.2 §95amnvu9 Jakob Neilsen (Jakob Neilsen’s Heuristics)

wanmsuszludiuseuszauiuyldves Jakob Neilsen Wundnnisilasuanuiey
lumsthanfiansannisesniuudiuseyssanuiugld wunfadlavinisifiuiadlunisdere

Usability Engineering [2] sUsznausieseadendasoluil

- Visibility of system status: szuumsihansligldnsivegnasnitvaiziiu



o

Adsiifiunseslsegvideinidnhanudnlavesszuvagiiunsuaniataznaiivsnzas
nsuanstoyaldnauiugldlidndussdesseruninasintefianaintaasuanaligldiiu
szuumsuansteyaldnouifuuduandudld uaznandililunismevaussiuglifaasias
wanssinasenlummdnuazvenslinoudugly luusnsdimsnevaussdeflifisuivlues

bildanuldviusuidenisnevauedla

- Match between system and the real world: szuumIsagymdun v RAeIugly

a o

= v = a aAd Y 1% Aa A A o
mnefiadaninu 78 Useleauazuufandeasiugldey arsinaeliguuuuriodnuugivi
Tigldannadilaliing Yjualimdewdumsaunuseninnuaesrunszasinigldsus

wartnladInssuUERa1seanNUNlAREIYY

- User control and freedom: szuumshidassungldnulanaaaddddiuseusyay
diebiAnussaunisallunisldeu udegrslshasaziinieeniv dudldnunioauisaiay
v 1Y) Y i v T a v 1% = )
dounduludrannizneunt lunsangdldvirnuianaiauazdeinisazdouienauluuily

= a o & Y a ' = Ay vy el' o 9

wIegninnsutuwausulnd saudensdlnglddesnisiazgeanainnisvitnulutagdu
A4 A v Y = a v
\eazdoundulunqasusiu

- Consistency and standards: S¥UUA29HA1508NLUUAIURBUTEATUNAUEUAIIN

& | o o oA & W = o = o 3 = o

naoAnTEul WuAdilludeanunsesunin wndldnvaugmilauiuinisnagyinauly
fevnafeniu vieteyanivssinniertuiasisvegluiieiu sudiniseenwuudiuse
Uszauiugldmumannisnssuuduiinisdnauesie elvgldnulianudulanasldam

drunaUsrauNINTIUY

- Error prevention: szuuaIsiauansatunisdesiunisdoudeyaiiianainiiin
gLy waziinseanuuvdiudeyszarunanlananazyilvidldnudeudeyaiinnainnie
MuialuINANUABINITURI Y WU NMsesIvaeuUTEIvvestayaniasiinlulussuy

wionsuansnaedennuiieigldeugudunisaudeyadudu

- Recognition rather than recall: anaaudndulunisandinisldanuvely ey
Tigldnuaiunsanduunldanudiuseuszaulalng udinaglildldanunndusseznaiiy
uneemLansteyaviediulszneulegluminfsdlifesudsuadulumn sniuusasd
dUUTENIUANN 9 SIUIULINNDIAILABILENEIUDBNIINAY wildneneuansuautuneu

Waristeyarsediuysenauiinesns



- Flexibility and efficiency of use: Lﬁaﬂmﬂm%’mmzwﬁmmmmmﬁmaLLag
Uszaunmsaflunsldanuvesiliusazauiimnaunnsiisty ssuumseziidiudeyszauiiine
dwsugldaulunnszdu uidmduldntanutunglunisldanuuds msaiomedelidu
fdnuifuisdmsfofdelrnmhaueialfiibiu wu manatuuisuuuutiufisg

wnuNSEeNINTIeNITIY Wusy

- Aesthetic and minimalist design: s¥uUAsHdIURBUsEAUAS U lUdULoY
wazlimswansdrulsznaunuinauiuld vielifiaudndusanisvinau nselilaldu
I3 ° ° vA A | aa o & v = ° 19 ° P
Wuusean wmsigasyinlifiuiniswaninavasdiunianusnlutesasdaasyinlinisyinauls

cg 1 v o A a o @ o v = 1
VAUINTU WU NSEAFUNLINANAMUI T LAY IAAINUEIUNTO IUNITUBITIEALLD 8N Ad

SIGELN

- Help users recognize, diagnose, and recover from error: LoLARTDRANAIADIN
nslduredld svuuasazkanstenuniiusslevinazdgligldamnsawnlatymle
v vy 2 U a1 ¢ 1 [T Y a cs'
menuesnunsliiteanusesianliiusslevidedly 1wy nMsseyanvguestaRanand

a &£ aa A ax v A v Y] a o T Y)
LARYU 53u35ﬂ73%ﬁl%ﬂfgﬁq ﬂi@?ﬁﬂq5Qﬂutwgiwaqmqiﬂﬂaiﬁynimvnﬂqlﬂﬁiwm Wusu

] o

- Help and documentation: luuneass n1sdnvidiiedmsunsidanussuvasdaelv

Alduaiunsavinuldegigndessunsizuisssuvonaiaududou viedtunsuluns

£
= 1

iuvatetunew ddlagdgligldanuauisanduinlidaussuuls widnasiudunaunis

yauluuaafiany
2.1.3 NANNI599NLUVAMIULIUATEEA (Android Design Principles)

wannsnisesnuuuiigninauslasuiengiia [3] Wundnnisiinasiinnsand msu
n1seenuwuukaUndiAtuuusrsuuUUanIsaunsesalaeysuulrdniauiusuusens
pankuudludeysranuiugldineusulssaunsallunisidaunadudly desenauaie

9N5A9H

- Delight me in surprising ways: n1suaninInLAdeulmINmgaunion1siuds s
Whudseneuluseninamsujduiusavylvgldauianiiauaviazdanaligldanuidnnou

A|Y

- Real objects are more fun than buttons and menus: mwéaﬂﬁ;ﬂ%’ﬁﬂmmm

wazdansivingeguukeundintulagasaununisiienuymszasdigannisvianudila

9 Y

feudrnumuifeIns uenanlldaelvglysaniianelauinniwnie
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- Get to know me: S¥UUAITNYIYIUNILITIUIN1TAIAIMIBNITIRBNTBYAIIN

AldnusgiatawnuiazauAnaNynasa ek lineumauwuuiy

T Y
LY !

- Keep it brief: sguumIswanstonuldnauiuglindu nsedu uwaldlaaumeey

dliinuestumndennuilsneuintudulszlone

- Pictures are faster than words: szuuaIsiaIsaNagldsunmlunisuansdoya
Vel nsgastigiinnuaulanndldnuld wenainiideyauisussnndiesuiesay

FomueInNINIsiTsUunmdiYae

- Decide for me but let me have the final say: S¥UUAISTIBLUADAITYIIIUVDS
1o < 2 1 Aa o [l ) v 2 Ve =
dldlaglidnduagdoinuneu insgnsndanudesorvibigldenuidnlifdessuy wae

A U oA A v ) Y | v P ° a a M Yo
msiiudidenivedounduldanzneuntmnngldnuinuiavselidlasdla

- Only show what I need when | need it: ssuumsuanuyrsatilomndndu uas
° ' o & aAv 1o & v A L) KHA & 2 P vy !
nsgeuddenilddnduliifamununnisuansuaiilon wifazdesuenyldniginagly

Sasdanigoulilaetgls

- I should always know where | am: szuumshandlidldnusagnasniaidnnig
agludrulanionisviinule srudanistinimadeulmundqglimiuanuduiusszniing

wihvaive v ldeuinaudulanayldnuiniuy

- If it looks the same, it should act the same: S¥UUAITLAAITDAIUNTOFUN NG
WL DUAUTINAITINUNIBUAY WAaZUINAISEIIUANNTUAIEADILAAIAIUAIILLANA

1R8N AUUS N B NISLANINE LALAINLLANAN A UA I

- Only interrupt me if it’s important: sguuAIsLaRIlaYaTdwalAAAN1IUNIY
(% [

dldaumnindeyatuliaudAyuazmnidudeyanlidfyuininismanideinissuniu

NYINUYeE LY

- Give me tricks that work everywhere: sguumasiionisvinauunsegemdululy
a a ) A A v v a Y v I X | a
Arnafefuiussuvau wetielvgldausaseuinsldnuldiedugunisdaieain

Mﬁwaﬁﬂu%ﬂmﬁ&mmuauLmyﬁwm’mlﬂuﬁu

- It’s not my fault: szvuarsinsidtearuilidululudwedmngldanuinnu
U9RgLaRANTaRANAINTN wenandasiuziisnazuiludeRanainlidaiauiiioli

Aldurinulaig
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- Sprinkle encouragement: s¥uUAISHUINIYINUNTUTauRanluuEoY o Nl

[ 3

Alduasnsavilafiaztuney wendniluansanupunthlvgldnuivegiae

Y

- Do the heavy lifting for me: sruumIsinsdntun1siauliiigldny wiinae

Jugldnundslaivszaunsaliieliinnuiieintaiey

- Make important things fast: s¥UUAI5INNsEsRd AR lianusaueaiuLazSanly

o

g weliaunsarinuldsinsaBagy
2.1.4 MmNk UndinduuuszuUUfURn1swaunsaYn

waunsaun (Android) [4] e sxuvUianisuuulaiwugesy (Open Source)

a 4

oA 1 [ a va o [ ¢ 1 4
wardiugiueguudund laeilussuuufdanisdmiveunsainnmn wu aunsnlnuuag

q

Ly

gunsaluiuide Judu Jaeunsesngnitmuilaenquiiusingmiegsie vesusemgaun

Wnsgudindmsugunsainnm Failaeniia

WOUNALATULDUATBEA LTN1BIDIITLUNISTHAUILAL IT WO UATBENALIAADULLUNAN
(Android Software Development Kit) tuta3asiionvaglunisiamn wsiglusunsuitiaun

gfpieuegneld Dalvik Virtual Machine #uUieuldfiuaninuindeuiilusunsuvineu

28

Y

Tpssassvesszuudifnisueunsesn foandudsdrfgumszddniauilusunsy
A11150URIN WAL TIUVRITEUULAN LA aevinlsanunsanladenszuIun1svinaulafosdu

wazarursaunludrglunseenwuulUuskASUAAINITHAILN tiealiinUssansainlunig

<,

Wawn 1A59a51990952 VUl URNsHaURTaER N shUseanu Uty 9 (Layer) NdA1x

= &

= P [y g [ ! -'-NI £ o a J I~ | . .
Ny uilaaiu lneduvuanazdudigldanurinisindelaense@enfediuves Applications

-

g I3 I3 A o o v I3 ! Aa I
NUUILLUUBIAUTENBUDU f AUanNU LLa3?1@‘1/]'1EJQ%L‘Uua'ﬁu‘ﬂ@ﬂmaﬂU@UﬂﬁﬂHﬂEJN']u%'N

9

Linux Kernel Tasea3svasiaunsosn amnsnosureidudiu o lasanmi 2-2 aail

. . A | aa [ a wva = 13 1
e Application fio d@auveslsunsundundussuuljianig vselunguues
Tsunsuigldanulaviinisinaald Inegldauaunsasenldlusunsusig o

Lilaense Fanrsiuveausazlusunsuaziulyamundwaunlsunsule

RNWUULALsUsHaRURTUVRdlUsLNSULY

. . a ! Ao Y] £ A Yo @
o Application Framework @9 @rufifiniswauidutiielddnauiainise

WU lusunsulaazaln waziuszanSainuindadu lasdnwmun by
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Jndudesimunludundainugieinuin o igauaiin1sfinyidisnig
Fenldeu Application Framework Tugiufisiosnaslgenu waaunleau

Fedlvanengqueeni

Libraries fio @uvesgafdsfiiauisig C/Cr+ lnswusgadioaniungy
[ L2 1% 1 £ QAI %
mwmamqﬂszaaﬂ%aﬂﬂﬁiimﬂﬁléL%u Surface Manager 3AN1LNYINUNT
uandna, Media Framework 9an1siignAunIsuansninazides, Open GL |
ES way SGL 9mn15:A87funIn 3 4@ way 2 4, SQLLite 9an15LNgINUTEUU

% < v

gruveya tuau

Android Runtime 8 1133188980 NLIAABNALUSIASUEINNTOYINIULA T4
9¢#l Dalvik Virtual Machine fignasnuuuin talvinacuuugunsaling
NIWAIIUIT (Memory), nirsUszalananais (CPU) tagwdeau (Battery)
979 Fan1391197984 Dalvik Virtual Machine agvinn1sulasinanaeanis
eulddulnd DEX neumsvihau merafiielifiussansnmiuduile
I auiundigUseunananaisidninusaliunn d@iuseunfe Core Libraries

Mmudiusiusuadwazyardididg lnegnideunien1v1a1n (Java

Language)

Linux Kernel Ao @uiivihwiiduiiladaglunisdanisiuusnmswdnues
5EUUUHURANTS WU S0amleAud a1 Andaiuaunsaliig q Ay
.1

funswaanIeYie lngueunsosnlatierdiuiiunainssuuluifnisdund

U 2.6 (Linux 26. Kernel) @slafiniseenuuunnlueg1af
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Applications

(o ) (o ) (o) () (ovme ) (omen ) (o ) (o)
| | [

| | e

Playet
[ Activity Manager ] LWmdemagu J [Cam:mPrtmdm ] [ View System J [ N&:’;‘::":“ J

Ea e

[ Paaaannagu] [TthphonyManagm] [Raomcl Manager ] [ Location Manager ] [ XMPP Service ]

Libraries

[ Surface Managet Media Framework ] SClite ]

xea =~
B s ke
Dalk Virtual Machine

SGL

N | |
[ OpenGLIES ] [ FreeType ] [ LitWebCore ]
| B DN

Dsplay Deiver Binder (IPC) Driver

Bluetooth Drver

o

i P ower

X Kernel

N7 2-2 Ipssasnesseuulunnisuaunsess (4]

weunaiatunaulniuuy (Application Component) fie @ruusenaundniildlunns
a5ruweundindu Insuaundindunaulmuuinuseanidu 4 Uszinn laun Activity, Service,
Content Provider W Broadcast Receiver @aisazUszianuounaiadunoulniuusiid
Whanglunisldauiuandreaiu fsuuuumsnssduliiAnnisiauiuenaiu (hdnde
vsaundintupeulnuuignnseduliiansvihnulagssuulianmsuasueweundiady
reulmuuvignnszduliiAnnsihnulasuendindunsulnuwidy 9 ) safdhesding
uansaRusY nanAeusazueUndladunotlnuu axlisunuuiunnssiuluseswesnisd
uaUndiadunaulmuwity 4 azgnadne (Create) ieln u3agnvhany (Destroy) iieln lae
dutsznoundnueundinduneunsesdannsnonldlifineandeadieluil

e Activity Ao uoUndiatunoulnuuyidililunismuaunsaisdseussauiu
ALY LY NsuananantnaesensBiua NMswanvinlskuunaTuNsdIBia
Jusu sudsmuaunisiiujduiusseninaldivdiueussadugldie wu
degléidensensdlafiaginsnevaussglilasnisuansdeyasenisdiuadi
don Hudy dmdunisadng Activity S vhldlaennsadnenana (Class) uazly
duvenanneana Activity nSedunenvinaaidla o AnuiildSunisdunenun
9InAaNE Activity Tng Activity %ia 9 AIUANNTUAAINAFIUABUTTA1UAY



14

flamils q widu wasiunansliifiuiweundindunils 9 agdsznoudae
Activity $1uausnivinaiusauiuey egrslsfnufandiin Activity avinau
U LLe Activity wantudsnadudaszainiy

e Sewvice fin wpUnAlatuneslnuwTlifldudeUssauduglduazazsiinis
Uszananadiunad (Background Processing) 1’7{6?’1Lﬁulﬂw%amﬁuﬁ;ﬂ%’mmialﬂ
Tnuueundindudu q 1 Tnesdunisvhauuuiuiunsyhaudy | VB LY
fadlevilmaansvihaule q Taefigldlidudusesegluniaedy 1 16 ne
orufumsznsieuiudeddszeziiang wWu nsld senvice Wamas
iiolvigfldanunsalulduoundintudu q I¢ wiwasdenaidusg n3e nsld
Service amilvandeyaln o fiflualug ieligldaansaluldueundiniudy
918 usinsamilvandapsaiued Wudu dwmsunisadie Service fhurlelag
nsadnaauarliduneniainaana Service niodunanainaaiala 9 Anud
lasun1sdunenunainaaid Service

e Content Provider fie woUndiaduaaulniuunfvimihnlunmsaiuaudeyala 9

'
A

Y04 woUndntundesnsuteduliveundintudy q anunsaindeyatuy 9 lUld
il vienanlumendauiuiae weunadula 9 a1u1sninteyaveduay
waaduau q uldaula (sawdwnlateyald a1 Content Provider augy1n) lng
nszvimIu Content Provider 1w szuuUfuinisladam3an Content Provider
a2 v A va | v oA v a v v vy =
Mdudeyanevedfnse (Contact) liiielvineundindunsesnislideyasee
Va 1 t:’{j o 124 Y A v v I~ v o v v
AAnsiadl ansadrdeyaluldvseunludeyals 1ludu dwiunisadia Content
Provider 1u ¥inlalagnisastanatawazlvdunanainaand Content Provider
A oA < AV Yo & .
sedunenanaandle o AnmunlasunisdaunenuiainAatd Content Provider
e Broadcast Receiver A wauUndladumaulnuwinlididiunoUssauiudly log
gyimiNFuIainuvessruuuianisuazdiuventvgldlasus wu e
WURLABSS AN, Liladun1nutinae (Screen Capture), Wieilinnsiwnutnae (Judu
nstueunatadule 9 @1m15aun Broadcast Receiver ulgusglomile 1o Lile
woundindulaniiiluandeyaiasaseusos tUudu Felasdruninudinis
MPUAUDIUDY Broadcast Receiver a¢nseyitIUN1SHALA UL a9 dI AR UL
ALEla5U3 dmTunisasne Broadcast Receiver Wi vilalasnisasiseanawaglv
duneonainmand Broadcast Receiver wspdUNOAIINAATELR o AAUNLATUNNT
#UNOANNANNAATE Broadcast Receiver
1ASIES19ININIEATNVDILDUNALATULDUATOYAFIUITOLAANITIUALLDEAAIUATNA 2-

3 FIANDTUIAINITIN 2-1



a e HelloWorld&pp

a [ src
@ 4 B} com.pavan.helloworldapp
+ o [J] MainActivity.java

[ =2 gen [Generated Java Files]

[ =4 Android 4.2.2

> = Android Dependencies
EI@ assets

b &= bin

b a libs

@ 4 5 res
I [= drawable-hdpi

= drawable-ldpi
f+ [= drawable-mdpi
[ = drawable-xhdpi
(> [= drawable-xxhdpi
4 (= layout
A activity_main.xml

©

4 [= menu
[4] rmain.ml
[ = values
= values-swil0dp
B = values-swi20dp-land
[ = values-v11
= values-vld
@ [ AndroidManifest.xml
™ ic_launcher-web.png

proguard-project. bt
project.properties

®

2IN9] 2-3 [A9aTNNNNIEN NV UNEIATULOUATaEs [5]
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{75199 2-1 AI95UIEIATIAT N NN INYDILDUNGATURDUATOES

1 Java
o o & v v v A v X 2 & ¢ . S 9o o 1
dusuinusiasuatunassdu lasazinululid java dsldnmuanisnseingns o
VDU

2 res/drawable
dwsuiiugunin enadinsudadunane folder Lildgusinsuunniu wesessu
gunsalnviannviany

3 res/layout
) o @ [ oy v I 1 [ v
dmsuiiuwardnnisinailduaninadiuseussauiugly

q res/values
) o @ [ 1 1 P 1 | o [ 4
dusuiiuuazdnnisatnig o Aldluweu= wu aaldlunisauin Wudu

5 AndroidManifest.xml
Dulpssasnawes xml 8 Gsneluld xml 3 dnsinumsimvunnuauifves
ANSAIAIANN 9] VBILOUY LU Foveuau™ estuvedlan n1sAruadncmaIg 9 Tu
NSDBU 18

2.2 MUI8NNYIVD9

2.2.1 Heuristic Evaluation on Mobile Interfaces: A New Checklist [6]

(%
av A o

AT IIMITIUTIWTIENMTUTBaERaRnd s uUsslududaUseanuiugly

uvulnsdnsidlede lneladinamannisesnwuuues Jakob Nielsen Liwsidin1susuusaiiiuii

YA v o

AIdetsensussiiunsesnuuudiudeysvauiuglddmiuniaeneuiiames (Desktop)

e

'
| =

Ml wazkuInansUuRnadmsuauaiusaniunsidanuainauidenns 9 dsedly
sULuUTIEMImaunsiaumdnnisesnwuy wazddldldluusunvednsdwidiofonndu
ARIRY ANTURNANAURzduvedndnilens Wy Jednfnvestayaindn/
d99anANE1INNTIveINITUTEINaNaNIINA wagnasu WhlUlusensusediv naildpe
sren1sUszfiudruiuiaan 230 Arany Fududiaiuialy 158 Arau wazA1a1ud
nzgiulnsAniiliede 72 mow lasdinmsdanguAtaiuniungudisanin 13 nqu way
1 1w 1 [ ! 1 ! [ a ! [ Ay Av My 5 =
uwiazngudauissandunqueassig q danini 2-4 egralsinunuifeildlaaueiniaie

WeeEUsEliuyiinsUsE
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System status feedback
[ Location information
(1) Visibility of system status r Response time

L Selection/input of data

Presentation adaptation

Metaphors/mental models

Navigational structure
(2) Match between system and the real world (mental model accuracy) j/ Menus

'\I Simplicity

\ Qutput of numeric information

Explorable interfaces

If Some level of personalization

(3) User control f Process confirmation

\ Undo/cancelation

|
\__Menus control
Menus

Design consistency
/—< Input fields

| Naming convention consistency
. |
(4) Consistency 1 Menus/task consistency

Functional goals consistency

System response consistency

\_ Orientation

(5) Error prevention __Fat-finger syndrome

Memory load reduction

[ _General visual cues

(6) Recognition rather than recall }/ Input/output data

Menus
|
'\ Navigation
Search

% Navigation
Multimedia content

(7) Flexibility and efficiency of use

[ Icons

(8) Aesthetic and minimalist design Menus
Orientation
1

\_ Navigation

(9) Help users recognize, diagnose and recover from errors
(10) Help and documentation
(11) Skills

Input data

(12) Pleasurable and respectful interaction | Shopping

\ Banking

(13) Privacy

N 2-4 nquaIsaanvessIemsussdunladmsulnsawidedevesuise [6]
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2.2.2 Enhancing Usability Heuristics for Android Applications on Mobile
Devices [1]

Uit lfauesensusafiuiildusaduauanunsadunsidnuvesdiude
Uizamﬁ’wﬁ%’maaLL@UW%m%’uuuqﬂﬂiﬂiWﬂW'}ﬁIﬂB’izuwﬁﬁ’amiLLaumaaﬁ 1Ag318A13
UszifiuagUsznaulumemaudnivngfiuiuinainauise (6] 919y wasiiindaudy |
LUI1191NA1TANIRANNITOBNLUULBU NBLATUUULIUATEES [3] uazaInUTzaunisalniu
nsfimuueUndinfuuuLeunsosduesiteies naflldfoTenisUsaduduiuiomn 146
a1y Faduromfiviuanainaudse [6] 94 Ao LLazQ"iﬁ'aLauaLﬁu 52 Aau leeding

JanquAtaunUNguEITaan 12 ngu L

1) Visibility of system status: s¥UUAITAzUan ARl 1UBENADALIANTY
vosrtiuiduiney s

2) Match between system and the real world: WUUM’iﬁ]m@@LﬂUﬂ’lm
WUy

3) User control and freedom: szuumislvidaszundldaulanaaedldaiuse
Uszan WielviAnuszaunisallunsldon

4) Consistency and standards: syuumsiinIseanuuUdILseUsTauingdy
ATIARDATITZUY

5) Error prevention: iswmaﬁmmmmazﬂ,uﬂﬂiﬂaaﬁumiﬂam’fagaﬁ
Apmaneisnangld

6) Recognition rather than recall: anAusdulun1sandinsldauveld
eyl anuannsandusnldaudusousvanlélm

7) Flexibility and efficiency of use: Lﬁaqmﬂ;ﬁ%’musxwﬁmwwmm/imsj
wazdszaumsallunisldouvesdldudazauiinuuand1aiy seuumsas
dusioyszanufihedmiudldaulunnszsv

8) Aesthetic and minimalist design: szuumsiidrusaUszauiiseudelyl
Ut

9) Help users recognize, diagnose, and recover from error: LﬁaLﬁm
foRanarnanmsldauwesld szuumsazuanstonuiifiussloviiiay
Hrglgldaunsandlataymlanenuies

10) Help and documentation: luu1eass nsdaviaiiedmiumsidanussuuay
gy ldnuaunsavhaulisgignieansizunssuvenadianududou

11) Pleasurable and Respectful Interaction: legldfiufduiusiuszuuud
Aaruitanelalunsléau ssuuiinseenuuudiusieUszanuilansny
wazielildaganauiglunsldnussuy
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12) Privacy: ssvuniimstesiunisinisteyadiuynnavasyld

v

A3dglavinisuseiliunasensussidiuiiauaiodisuiunisusediulagldssadin

N1599NLUUAILANYDY Jakob Neilsen hagnulnNs18n15UseiuNduaiuss@nsnannia

=]

Wesnsensuseilududedaiufiazideauazianzasiuniseenwuulun sazaniunisal

= |y 9

Jevreligussiiugeenaldlygidervigaruanuarnisalunisldauaiuisansiany
Y a 1% % & - | o au Al My a4 A oA 1%
ToranaalansuiuiInTulasInsIty sgalsinunuideildldiaueinioieiieyiey
Usziwinisusziiu nuingrdnusiaviisen1sussiduveanuddeluminisiiansam

v [ a ¥ 1 LY wa A o £ « IS
Jomauiianunsansiageulaegonlusiiiistluiauasesie

2.2.3 Heuristic Evaluation Checklist for Mobile ERP User Interfaces [7]

v
v

MAFIINITIUTITENsUsEulERaRndmIvUssud ey seauiud g
GUENWUUﬂ’]i’J’NLLNuVI%JWEHﬂiV!Nﬁqiﬁﬁ] (Enterprise Resource Planning : ERP) Uu

InsAnvidlede lnudenanannisoaniuuaed Jakob Nielsen Liusiin1susuusaiiuiiiu lng

N

[

Werhsegnmsuszliunisesnuuudussuszanuiudlddmuinsdnidenioananuide [6]

R e

FeegluzUuuusensaaiumsiaunannsesniuy Tuusunvedivsdnridetennlugn

q
9
o v '
v Y U e A
8

AIAL INUUANAIN U LTURINEAINVDITEUUNTINMNUN SN INTN9gIAauInsAnniilada

W1 wafildAesienisuseiiuduauianun 460 Aoy Fadusianusly 158 Ay,

=

A1INTLANIZLANZNUINIANL DD 72 A101U LAZAIAINTILANIZIANLIIAUTEUUNNT
TNURUNINEININNgIIULINIAWLlefie 230 Arany aedn1sdnnguAiniuniungudizanin

' | W ! & | | | Y] q' ' 3 Aav A vy
19 nau uasudazngudnuseanidungugasnig q awnni 2-5 agelsinuanuideilyls

4‘ A =~ 1 o/ a o a
Lﬁu@Lﬁi@\‘m@LWEJGII’JEJIZ\IJ‘UﬁgLiJUVI']ﬂqi‘Uﬁ%LﬂJu



1.Visibility of System Status

2.Match Between System and The
Real World

3.User Control

4.Consistency

5.Error Prevention

6.Recognition Rather Than Recall

7.Flexibility and Efficiency of Use

8.Aesthetic and Minimalist Design

9.Help Users Recognize, Diagnose
and Recover from Errors

10.Help and Documentation

11.5kills

13.Privacy

14.Navigation and Access to
Information

15.Presentation of Screen and
Output

16.Appropriateness of Task
Support

17.Intuitive Nature of System
(Learnability)

18.Ability to Customize

19.Ability to Support Adaptive
User Interface

DT 2-5 nqueaiannvessIensUssdunld mIvUssdivauneUssaiunuglives

- System Status Feedback

- Location Information

- Response Time

- Selection/Input of Data

- Presentation Adaptation

- User Interaction Feedback
- Content Feedback

- Navigation Feedback

- Explorable Interfaces

- Some Level of Personalization
- Process Confirmation

- Undo/Cancelation

- Menus Control

- Data Entry Control

- Metaphors/Mental Model

- Navigational Structure

- Menus

- Simplicity

- Output of Numeric Information
- Lists

- Page Structure

- Display Information

- Fat-Finger Syndrome

- Design Consistency

- Naming Convention Consistency
- Menus/Task Consistency

- Functional Goals Consistency

- System Response Consistency

- Orientation

—>

- Search
- Navigation

- Memory Load Reduction
- General Visual Cues

- Input/Output Data

- Menus

- Navigation

- Mutimedia Content
-lcon

- Menus

- Orientation

- Navigation

- Input Data

- Shopping

- Banking

- User Interaction

- Authentication and Authorization
- Colours

- Adaptive Contents
- Adaptive Presentation
- Adaptive Navigation

SUUNITINUNUNTNG INTN NG INIYONIUTTY [7]

20
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2.2.4 Enhancing the Effectiveness of Usability Evaluation by Automated Heuristic

Evaluation System [5]

muATeiiaueitnsusuusinssuaunsssiuauaninsadunisldauesnis
ponuuvdrureyszaufugldlviussansamuiniulasnisussiudiussuudanis
AIUAIUITOAIUNITITITU (The Usability Management System: UMS) ’i]’mLLGiLamﬁi{
Uszifiuusazaudlonmianudefinnannlunisesnuuuwds agvhnisdunn (Capture) ihae
finudeRiamaaldadulusunsumneiwesdifiothsnmdesmdufugussifiuaudy q Judy
Tofanaraiisfuiifuseidudunmundelal d1lid1 Feazdmunseduainuguusiuas
Jaanaunisuitesauiu Tumenssiudnu Tun1sussliviussuudnnisaauauisnaung
¥ fussiliuannsadunmmihasiddymudnindrssuuiielvigussiiuneduiunsy
wazlifesnsaamdgruduta uazasafivuassduausuLIuasdaddunsuile
Safuruszuy Jgmitnuduazgndsioludifiuimuniiondly uasidleldsunisudloudn

sruuIzkIanduUssiulisunsiu

szuudnnisauansasunsiinudinailiuniesdedisatuayunszuiunis
Useidiu wdldldgiegusediuininisussiliuniseenwuvdiudeussaudugldlnenss n1s
aTaniinseenuwuulaianaindisesinlaeussdunmue wiuIng1inusiagimun

iwwsesilenYieusziivlunmsasianderanainunsdinlunisesniuudiusaUseauiugly

2.2.5 Automated Web Site Evaluation — An Approach Based on Ranking SVM [8]

Aov A v aa A & Iz ) wa o v v o v & P I
nuAdetlaausiSnsuseiiudulaswuudnlusfainsudnaisuiules Fenetduds

o w o [ Y a < < 6 1 I~ 1Y [y Y 2 Y a a
drfydmTudliusnsiu wmseiuladsng q Wuundsoyalviugly Jedesdinsussidu
AnugnsesuazaNlonvesiulyd 35n1susziiuiifegdiuniniunisusaidiundinae
yanuatenaneeiuLazidun1suseiiuseile nmsusztiuivledsnuiuuineeiledavinle

A vE Y &) ¥ ' a a YA o = Y v a A ) a

gnuarnailntued funarnlduasyisianusedu meidedalalivuifnnasiauiisnis
Uszliudulediiednanaunuudnlud@laegld Ranking Support Vector Machine (Ranking
SVM) BnsisuanmswenUssinnivlsduazliteyainaeivaznanisinaduiuledsng o
a v o v & sl . & o w av v v v a 1%
nuinsnanslunsdndiduiiulenndedn SiteRank Mntuideyailaunaiisdeyaisous

a

dmudadwuivledidadnuae (Feature) sina 9 agndlsimu snAdenaninmsussidiy
TnednlusRaziidediinfe ansadszduinaudnuuzveniuledifaliuaglaiduiy
AnuureILsazyAna (Objective) ity Sasfunisuszsifiudedouvuibuegds
UssiumuinasiLuuasuniy Sannsavsaduldvisnadnuneiitald (Objective) uasi

Y 3 ! . .
JuiuAIuYeLsazUAAa (Subjective)
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1935 n15NwnNE197U TeeAnendnustazdaden1sUseium UUam1a NS 18NS USELAULT983

a = [ a v = 1 1 AN Y o w [ al v A 1 a 1%
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vsduRmnedemanuiiliduiulsvaunisaiuazanuidnvesiuseidiy
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A1599NLUVTUMDUITUSEITUANUEINT lUNITbgaU

LTSRN AINSURDUNALATULIUATDEA

[ a

unilazedursfauuadauarisnisduiunu Insaneuide (1] Fuaussonns
Usziuanuansnsalunisidnuvesweundinduuussuuuifnisueunsess §Iideduuadn
fagianndesenaniuidodnan lasfinnsaninasdeissiiulunsnnandeianain
TunseenuuudiuseyssanuiugldmumonisUssiiuiifediissduldaznniuldesdls
{ifedadiundaieziameiesdleifiotisativayunisusziiudedidadnlunisnsiam
Tolanainlun1sesnkuuduseUsrauiugldanlanvaseundiatunusen1suseiu

[ ' ! < = a a a a a < a Ay o (Y2 a
aana1 eglsianaliesnnsusaudedtainlunmsussiliuidesyilagenAuguseiiiy

N

[

Weaziieonsemvssdivuisdunlidesondeussaunisalazainuidnvesiuseiiiu uaz

e

a11150051980Ule a8 199aluITR et i WaueSeele A5n1saducududanind 3-1
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3.1 Anwmdnnisesnuuudiudauszauiugldviadqsafnniseanuuuainngeiuas
NuIeNngIfas
AI3BvIINTsANwIdaNnseanLUUdseUsTauiugldaInng vl karaI e
Neates nslamegdemaulusensusediuanuainsasunisidnuveseundinduuy
gunsainnIldszuuUfuinisueunsesnuesuide (1] ielinsuisneasidenves

wanmMsoenLUULazLiyufasinsantuniseanuuuiislidulumundnnisesnuuuna

3.2 fnwdayaBanatinvasnisiauineundinduuussuulfuinisuaunsasaiinaiinu

Ansrzvnsanudululdluniswaunaasile

v o

AI3evinsAnwdeyalunataveimsiauiueUnainduuuieunsesn laggaaus

U =

1A598519999UNALATY AURISNsITMuLaUNELAT Y et wsizraeauduldle

YBINITHAIULATBILDEINTUNITIAIEILAAUD LD UNALATUY 31NNISANBINIIUINEIUVDY
a ) Al v ° a ) v | ¢ o v )

WAUNAATULDUATBYANABILNUIIATILINATIASS Usenauluse d@rulndswasuatuniw

97171 @2 Layout azaiu Manifest (51882188AAUATNT 2-3)
3.3 AA51295189N15USSEUAMNEIUITARIUNIS LF9u
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frpg1eensuszdiunlianunsansivaauldonlusin

o - Usnsens
W snensUTziy R WAKE
Usziilu
1. Visibility of system status
_ sUnuulaliivangguluy wagnsiiay
(8) Is the logo meaningful, e o . y -
o - dusudusie venannsadeonnuinglannialinay
Y identifiable, and sufficiently o v “v i E oy oaw
e Uszanudlilaevaly | weaduladniuvselitu dedld
VISIDLe! a v a v a
FsugavesfUszdiulumsdndy
2. Match between system and the real world
v & o W oo
sULUUTBANUUI DR AN BANIgULN
‘ s e ANNALNYATINUNITINUVBISEUUTU]
(23) Are metaphors (e.g., icons FINIUAIUND 2 o -
518 A 2 RaNUANBLUU TUUlaIUID MO UNELA
that match actions) used? Ussmwfﬂ‘i’ﬂmwﬂﬂ o - , 9 o rap
U JswnsonsiazimuaIesdlou
AIIVAOU
3. User control and freedom
A ' Ufduiusseninagldiussuuagsuiu
(35) Can the user interact with e e 4 Ay aw Y - Y
. dusuduse rewlloaselifeddnsldnusiwed
S28 the system continuously o - . - v o
, Uszanudlileevialy | Yssdiulunisdndu lianunsansiaaeuls
(without system hang or freeze)? vy o
PnNTHEAURTU
MMsivUAlALAEUSURUATEU 9
(49) If a dialog is showing, can nihsenldneuiugld iivevinista
" the user be dismissed by dwiuueuasend | wienay fimukeUndinduaine
touching any area outside the Tnalaniz Weusasiuatulavateguuuy Fsennde
dialog? MINAULATDIDUIRNTINERU LagRodld
sy vesussiinlunisindu
4. Consistency and standard
NWULNITIONUUUINAINABLUY LA
azLUUREITaITUFULULTBIRIAUTENBY
(56) Is there a consistent design 719 9 vunthae Neguiuudenu naes
» scheme and stylistic treatment dmsudiuse & WU UEe N1STIATUBNINANYMENNT
across the system? (Use of flat Usgaglilaevily | senuuuildlinuaenndesiunisyuy

design or skeuomorphic design.)

yseldtiu nfensHALILASsEBIN
n3IdeU anedldInsun ey
Usziliulunsindu
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frpg1eensuszdiunlianunsansivaauldonlusin

» - Usgnnsnanis
e snensUsiiy _ LR
Uiy
5. Error prevention
) _ o nsfezuenufenluwsazwyliaauan
(75) Are menu choices logical, ANNIVAIUND . o R
o . wiea TaLau uanenaiu wagligdeudu
S61 distinctive, and mutually Uszmup}‘lm B e e . -
' . wioliiu dadliiansagavesusadiuluns
exclusive? Tnavialu o
fimau
6.Recognition rather than recall
(93) Is there good color and Lo NMSUIUDNTNANUMNNLANYDINTIE 1130
. dmsudiusie , . 4 .
brightness contrast between Y AINEINIZNINTOAIN FUATW UAZNUNRY
STT | Usganugly PR ,
image and background o UU DYNINNITUYIULDY ANV UVBILARE
Tnevialy
colors? ynAa
7. Flexibility and efficiency of use
TuusiazUszinnvesweundinduasiimynsld
(101) Are the most frequently dmsudiuse | uUsefiuanaeiy vilreanfiagyhnisiaun
S84 | used menus in the most Usgaugld | wesesdionnsesiu msiansaniuylalives
accessible positions? Tnevialy waziytueglumumisiidifehevielifies
Tdinsagavesussdulunisdngu
= 4 =
Ms7zaTIvaeuIdlelinsiuasunsianing
O & = &
nkwRaduleuy vioanuuuewy
(104) Does the system keep wwaszuLiinIsandsiuisve o gLy
85 location of the content on dwiuueunsend | 81U viesuwnusnigldvhanuegrselitu?
the screen when users switch lnglany fimwanansadeusiasiuatulivannvane
orientation? sULuU leniasiamunesesdlonnsivdeu
Fedndudesondeinsagamssuszduly
NIFNFY
8. Aesthetic and minimalist design
(118) Do information s nsguenINsuansteya (W der,
, dmsudiuse e o o , ¥
elements (e.g., images, labels) . sUn, Fale, Yunds) danulanisiu nitu
595 Uszanuyld PR .
stand out from the Tl wiavseliiliy aginnsugIMLey ANUENYDS
ABN

background?

usiazyAAQ
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faegreenisusadiuiiliaunsansieseuldsnluda

S s1ensUsEdu

Ussansenis
Uszidiu

Wi

9. Help users recognize, diagnose and recover from errors

AsRazUaNINMSHanItaRANaInaNS Y

been input (search history)?

_ dmsudiune . 1 n e oo
(127) Are prompts brief and Y Joauinsedu wsedennuladniau
5102 , Usganuyld R .
unambiguous? 2 3okt dedldinnsugynveafusadiu
Tnald o
Tunsdndu
10. Help and documentation
_ _ C e nsizuenitennuiliianugnies
(137) Is the information ANNIVAIUND . 4 . oo m
. auysal waranunsafiawhanudilala
S112 accurate, complete, and Uﬁzmwﬂm e e eem .
2 hevteliitu dedldinsuginvesy
understandable? Tnaviald R " -
Uszifiulunmsinau
11. Pleasurable and respectful interaction
(142) If the system provide msiazuenlsinfiesyuuldidedunisneu
feedback by sound. Does the oo naulUgaly dnnslelnudssmiinma
dusuduse . . . .
system use soft tones for . dnsunismeunaumuun@ludeuin wag
S117 B Uszanugld . . .
regular positive feedback, and Tl Tflmudesgunsshmsunisneunduly
AN Ay oo o oo
harsh for rare critical aaunsalingeuse ity desdd
conditions? FnsugavesUsziulumsdndy
12. Privacy
SnwaznTeonLUULalsuTTaduaty
(146) If the system collected e . e e e w 0w v e w
. _ _ dusuduse dwiusuteyarinangly (wu mAum
user input information, can Y o - L.
5120 _ _ Uszanugld Tuafe) dvanvaneguuuuuaneaniy
user clear information that has o v ive oy 4w 4
el uduAE L ilieniiaeiamniesesle

UIRIAEU
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TensUssiliunaunsansivaaulfionlusin

» - Usennsnens . vo © om
SWd F18n15UsEEY R Uszleatannmsasradauldonludn
Usziilu
1. Visibility of system status
fussfubidulusostaynuiheeveuey
(13) Are operating system’s NALATULNDATIVADUNTUAAILA VAU
" status bars mostly (or always) dwiuuounsesd | vessuuhiinisuansegnasnavioli
visible, except for multimedia TngLanie fldieosdionsrvaeuainsianuatiuuny
content? wannIatIwantunoun1sviaulviuig
Uszidiula
(14 Are operating system’s fuszfiulidulusosmgunsalnmeaey
buttons (e.g., back button, home .. .| vengdvie Tuusardviearnsiuntasly
FMSVUBUATOE | |\ o bow 4 .
A2 button) mostly (or always) 1 Ansiu ildiaseslionsiadeuainsiia
AULANZ . . , ,
visible, except for multimedia AURUULNU SENUNTOYIAAAIIULIYIN
content? Tiungussdule
2. Match between system and the real world
3. User control and freedom
' Ausefiulisudusoamgunsalumeaeu
(46) Can operating system’s 4y 24 4 dw . . .
L. . | vanegvie BaudazBvieaynaiuvivesly
buttons (e.g., back button, home FAINTULDUATBYA e vew 4 y
A3 _ _ Aneiu ildiasesdionsiadeuainsia
button) be used without blocking Tneanng v . .
AUATULNY LaUTAYILANAINENEIN
by the system? N s
TiungUsziule
4. Consistency and standard
. fusefiulidudusosmgunsainmeaey
(51) Can every screen in the 4 o 4
i _ e naedvieuayargvuantnaeLiiogns
system be displayed consistently FNIUAIUAD ) - . o
_ _ . wanenadweUNdnduanunsonanualinn
Ad with all devices of the same Uﬁxmupﬂm . o vey A -
_ 3 yuanthaenielil fldiaseslonsiadou
device type (smartphone, Tngviald o ,
PNTFFRUATULNY 92 A10150GILANAIN
tablet)? i W R
gagniinguszidiuld
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18n15Useliufiansnsansivaauldonlusin

Uszn
swa 51811552 518015 Uszleatannnisnsavdeulionludn
Uszidiu
4. Consistency and standard
Tuneundintuiinsuanamatoauvaneiiaddeys
dliiuseunsiagisnusiiuiilvg ynitaduu
(55) Has a heavy use of all dmiudsie | Nnuiivevedkeundwduasiildnaiui wagyi
A5 | uppercase letters on a screen Usganugld | Tviuszdiuituneuyihausnn dldiaiesdle
been avoided? Tnevialy ATV UNIRARUATULIU A¥dNTOTITAn
JuUPBUNTYINNULEAALIAINT ST UTLAR
Uszidiule
JULUUMENWIINAI8ULUY Waen 1 Tuandna
Jornuluneundindusing 4 dvanefladdeya el
_ dwfudiwsie | guszliunesiagiuuuumisnuslunnitaduunn
(57) Is there consistent Y Y .. Y o
A6 Ussanugld | mihvevesweundinduagyinlildinanuiu uagyinli
typography across the system? o Ny o Ay . oy A
Tnevialy AUssdudituneuinauinn dldialeslonsivaey
PNTRATUATULIU AZaUNTATIWAATUNDUNT
Mauwazanansiuliungusdiula
Tuweundintuiinisuanssaderualeilandoys
wazdn1suanInaIngUUNTNIeAINTIATELUY 1
(59) Is there consistent design . o, .| Textbox Wusiu dbiUsuifiunsaguunannitan
o , dusudiuse . . LS,
on physical size (font size, o nﬂamquuﬂqﬂ%m%ma&LLaUWﬁLﬂ‘l)uﬁ]wﬂﬁ‘L‘U
AT . Uszanugld T T i o
element size) across the screen Tl KUY wasi iU ssdiulidunewihnunn ald
AN A4 A o v o
size, and screen density? \sesionsivdeUNTFARUATULNY 9EENNTD
FrvantuneunsynuLazanan el
Usuidiulel
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o - Usgnnsens . vo © om
i 318n13Us2IY - Uszlenlanminsaaaulddnluda
Usziay
5. Error prevention
TunaUndiatulinsuanaaiiysInuevaly
JULuU Miigussunasiaguiynnilanuy
dmiudusie nnntaeveeUndatuazyilldnaiunu

(63) Are menu titles either . e vy oAz . v oo
A8 Usganugld uagyhlvigussiiiufivunauiausn fly
centered or left-justified? o 4 v v o
laevily irsesllenTIvdeuNTViaRUAtuLNY g

a3 IwanTuRDUNSINNLUATARLIN
mavihenliungussdule

sULuUmBnusiinaeULuY wagnis
uanaratamNluleUndindunng o duaie

(67) Can the system font Tladtaya N3719EABINTINYINFULUY
appearance (size, typeface) be L. | Sdnusnldvesarandeyatuluguiuy
A ‘ dmsuuounsen | L . e
A9 changed to be consistent with 1 WeniuveszuulfuRnisnselitu B
ABLANY oy aa o
operating system font Usziliudesldinaiunn uwaslitunaunis
appearance? Mauunuiu fldaissdiensiadeuain
siaRURAt UL A3EU130TIWANTUABUNIS
Mauwazanansinuliungusdiula
Tukeundindunils q envaeliinquuviinge
(19U U) ¥angdu MINAEABInTINnIUIN
(78) Do objects on the screen vaainguuninveidedivunalszana 1%1
have the size that is easy to L. | B fUsslivazdensUsEanannnves
_ dmivueunsesn | 4. vy m oy aa
A10 touch (about 1 x 1 centimeter 1 INNVINBINITATIVEDY m'lmﬂimuumﬂﬂj
ABLANY o i .
or 48 x 48 density- LA wazilvuneun1sinuInnu
independent pixels)? fldm3edlansiageurunlngUszunaain

saRURAT UL 9za1150T8anTUADUNT
nuazaananMsihnuliwngussduld

6. Recognition rather than recall
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» - Usennsens . vo © om
sWial 318115UsEHIY - Usglewdanmsasiadauldonlula
Uszuiiy
7. Flexibility and efficiency of use
Tuneundntunils 9 onvaziinaasdonanu
dwsumsAumdeyaviangilan feelviy
(102) Does the search box dwsudsie | Uszliunesiagyniladluynuiiae fuseidiu
A1l | have the largest possible size Uszanugld foldtanunn Lazdldunounisinguuin
that will fit on the screen? Tneyialy wuiy AldnIesdlensivdevainiasuaty
UNY 9ZENNINTIVAATUADUNITINULAZAR
vansinuliungussdiula
fusefiulidnlusosinismyumihaelundis
s u LUIFLAZLUIUDULNDATIEBUILBUNALATY
(103) Does the system support FANNIUAIUHD Y oy Y Y
o _ . anunsaldanulaidluniaeuuiueutazningg
Al12 both orientations (horizontal Uizmwﬁm Y weow A v v o
_ 3 wuIRe SldiasesliensivdeuanTFasuaty
and vertical)? Tnaviald , z 3
WU 9ENNTNVILAATUADUNITTNULAZAR
vansinuliuagusziula
TuneUndntunils 9 onvaziinaasdonanu
dwsumsAumdeyaviangiian el
(105) Are several search boxes | dwiudiusie | Usziliuuiasagynilantunnutiie gussiiy
A13 | with different functionalities Uszanugld fodldiiaun uazditunaunisvineusn
not used on the same page? el |uiu aldnsesdonsavdeuainsiaiuativ
WY AZEINITAWIVAATUADUNITTINULEZAR
vansiuliungussdiuld
Tuneundadunils 9 e19vzfindestoninu
dmsunmsfumdeyavaieilan ddedliiy
) e Ussiliunasagunnitadlunnuinsednananse
(108) Does the system provide AN UAIURD e e A e E o
. rAunsdsunulivielidu fussilusies
Al4 speech-to-text to support Uizmupﬁm y .z 3 L.
) 3 THnaunn wasdidunsunisyinanunneuiu
searching? Tngviald oo - oy W
nldin3esdionsiadevanianuat 9z
ANU1909UAATUADUNTVNTULAZAALIAINIS
enliungussdule
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19n15U 5 AUNEIU50n5EU LA DA TLR

UJszn
SYd s18MsUsIIU $18015 Uszlevdarnnisnsradeuldonludd
Usziliu
8. Aesthetic and minimalist design
TuleUnalAduiinsuaniNatonuaY
Hladdaya dedlvigussiiuunsagyn
(109) In a data entry form, - o - e Y Y
. Wanluynuthaehanlaunsaldnule
can the user move focus AWTULDU | & v 12 o = v aw -
. | visekitu fussiliudeddiiainn uaedl
A15 | from one textbox to ATDYA 3 . e wew A4
. JuPBUNTVINNUINALUAUY Sltln3esle
another textbox by pressing | Inetaniy o v
. AFIEOUNTHARUATULIU %A
next on virtual keyboard? , 2 3
BUANTUABUNTYNULAZAALIAINTS
enlungussiule
8. Aesthetic and minimalist design
sULUUmMaNYsivAa1egULUY wagns
wansadonluLoUNALATusNg ¢ 3
(117) Does the system not aelandeya STWIRUsHIININATIAN
use too many typefaces? dwisudw | sUsuumdnusluynaduuynutiiaeves
A (Typefaces can be used to | sieUsvanu | weundinduasyvildaanuiu uwasyinly
emphasize the content but AL Usziliuiituneuianuunn dldiesedis
many typefaces may make | lpgvnll | msaadevainsiasuatuazausatisan
users confused.) TURDUNITYINIIULAZAALIAINITYINIU
Tunguszdiuls lngluneundiatunile
laipaslaguuuuimdnusiiu 2 wuy
Tunaundiaduinisuanininvangsuwuy
onfedlEuszliuanmsagnnamlunn
dwsvdw | vheenamidifunmiadeulmuwuuiu
A (120) Are cyclical oUsvanu | Bwseld ssvilildianuiu uasvinliig
17 1% PPy ° yvogy A o
animations avoided? Al Usziluitusauwinguun aldasesde
eyl | asi9deuInNsHaRUatuLNY 9883050
PAUAATUABUNITVINULAZAALIAINTS
eliungussidule
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19n15U 5 AUNEIU50n5EU LA DA TLR

o - Usgingnenis . ve ~ om
3Wel 3181552 ~ Uszlevdannnisnsdasdaulaoniuda
Usziau

8. Aesthetic and minimalist design
sUBUUMSHansKatlaminateUluY
anseslviUszlivannsannniilenily
nnvtiaeindunisuanauiionlngly
(121) Are unnecessary e o 4 o ee e
. o dmsuduse | nsiedeuln wisld azvinluld
moving animations of . vo vy o Al
A18 | . Usganudld | Latunu wagyiigussiuliduneu
information (e.g., zoom o . oy 4 o«
Tnevialy i dnldesoionsivdeuan

in, zoom out) avoided?

SHAAUAUULNUY LA TI8AN
JUNBUNITVINIIULBLAAIAINITIINGIY
Tunguszdiula

9. Help users recognize, diagnose and recover from errors

10. Help and documentation

11. Pleasurable and respectful interaction

12. Privacy

fuszdulidndudomaassnsanyn

(144) Can the system be s | Teddeyanlddmiulddeyasinii

| dwdudawse | L Y L,

protected or confidential o nmmisuausuagawamumalm Al

A19 . Usganugly i A oy
areas be accessed with o LAFBIUDATIVADUINNINAAURUULNUY
el

certain passwords?

AUV ILAATURDUNITVINNY
TAwngussdula
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ARz IonuuUTUReuds (Algorithm) Tun1snsiadaudoraumusenis
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§71599] 3-3 TUNBUIFAINTUNITHTIVFOUYDAI0IY SHATD Al (81989910975799] 3-2)

JaAay Are operating system’s status bars mostly (or always) visible,

except for multimedia content?

GHGRRGER Visibility of system status
wuIAATUNTS 1. dntfoyadinlua Manifest.xml
ASIVEBY 2. a$wuusdeulanddsdoya (Data Transfer Object)

3. ASLALANAUAANANUMILUSALIASI9E@BUNSTANUA
A0ULNITUARINALAUNSITUVBITTUUULURNS
4. Susumssuliadaya XML
5. 9urdeyagniediaus (Root Element) 17931 “manifest”
6. eruATayateAlIuA (Element) Ni7931 “application”
7. gedeyanenn3tag (Attribute) iaualuediuuinadn
“android:theme”
8. LﬁumsﬁagaﬁémﬁaﬂuﬁaLLUiﬁaULﬂﬂﬁdﬁagaﬁa%ﬁﬁu
9. éﬁuﬁﬂﬁﬁa;ﬂamﬂﬁaLLﬂiﬁaULaﬂﬁﬁﬁmﬂaLﬁaﬁﬁmmwaaum
N13AMUAANIUENITAAIHARIUNTT I UYBITEUUUJURNTS
10. MuaA “True” TNUMILUSIBIE0 UL NISLERINALAUNTS
Tdnuvesssuulfinnisiasnu

I v av v o v o I3 &1
11. ivAdeyaildanduusvunanthaeasiiulsdeuiandds
NG

Y

[l 1 ) @ ¢ 1 Y
12. 9uA1nUsdauRnddadays
13. ‘Vcﬁﬂ’]iﬂi%ﬁ]ﬁ@Uﬁi’]ﬁlﬁmﬂﬁ’ULL‘U‘J&EJ‘ULf\]ﬂﬁﬁ\‘iﬁ@iﬂa JGELGRAEN
AnUENITHANINALaUNTTIUYassE UL URNTIENS AU
anuznishaninatdusgnals F99ed19999nnsnlTlunIg
N215841 (Heuristic Criteria)
14. YN AUANATNIAAINN1TATI@RUAIRILUTD D ULAINAAS
NG

Y 1

1 4 LY @ & 1 v

15. 910y aNaNINTIFUIINFILUTDoUANAGUBYE Lile

YIUILEAINANITHTIFDUNNLND
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wnaanlglunns
WAITUN

(Heuristic Criteria)

DBNLUU

A1UayaLen3UIN (Attribute) %81 “android:theme” ag/lu
waluuANTedn “application” sipalignimunaniu
“Theme.Holo.NoActionBar.Fullscreen” 3sagidulumundnnng

ANNUIUADUNITATIAFAU

Evaluator

Heuristic-Based Usability

Evaluation Tool

*

1 Input Manifestxml

[Import Failed]

e

,\\L[Im port Successful]

[ Create Data Transfer Object (DTO)\ 2
.y

( Set Variable
NotActionBar = False |

3

[ Parse XML Data 4

I

[ Get Root Element = “manifest” 5
-
( Get Element = “application” 6
A
[ Get Attribute = "android:theme™ | 7

J/ "y

( Set Data to DTO 8
7
[ Get Data from DTO 9

!

[ Check Data Value 9
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Evaluator

Heuristic-Based Usability

Evaluation Tool

[ls Action Bar]

[ls Mot Action Bar]

[ Set MotActionBar = True

%(SET Data to DTO from Variable Val.uej

I

et Data from DTO

v

Compare Data Based
on Heuristic Criteria

\

Set Data to DTO
)
et Data and Show Result
(Highlight Code + Comment)

o
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JaA1a1y

Are operating system’s buttons (e.g., back button, home
button) mostly (or always) visible, except for multimedia
content?

NHUTIIEAN

Visibility of system status

LUIAATUNNS
A5280U

1. dnddeyanlndsiadiuatu (Source code) Mw13131 (jar)
2. aeudsdeulanddsoya (Data Transfer Object)

3. af1auazivunaliiufuysTlinseaeuvesnisuansxal
nsldauvesssuuUiRng

4. Gusumssnilwdsviasiuat

5. 8ruAdayasianuatuiarussTinlmumMsmiruaAiniy
“View.SYSTEM_UI_FLAG_HIDE_NAVIGATION” dwiiunsdiftlaile
nswanaliaffiievsell dwuagyinnisivuaen “True” Tty
fhulsvesnswanaatimslfnuresszuuufoinisiiaiedu

6. iusdeyaiildaniuusnsuansualunisldanues
szuulfURnisasiwlsdouanddsdoya

7. SuAnndwUsdeuanddsdeya

8. vnmsnsavdeumiildaniuusdoulanddstoya Tnogaves
nsuananadunslinuresszurUFuanag Jeagdedeaninasii
Iglunsiansan (Heuristic Criteria)

9. imsifuAwailfannsasieaeuasiulsdoulanddstoya
10. SrutegananisasisaeuIniuUsioulanddsdoya ietan
LARINANNIATIVADUTANTNDE

ANt lunnsg
WIS

(Heuristic Criteria)

éﬂumﬁi’fa;gaiﬁaﬁuaﬂ’udwé’faﬂﬁwumiﬁmummL“flu
“View.SYSTEM_UI_FLAG_HIDE_NAVIGATION” 3sazifulunn
NANNITDONBUY

AAUTUNBUNITASIVEDU
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Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

1 4 Input Java Source Code Fle

<
J°

[Import Failed]

e

& Keywords -
“Wiew SYSTEM_UI_FLAG_HIDE_NAMIGATION®

[l= Mot

N[Im port Successful]

=

[ Create Data Transfer Object (OTQ) [ 2

W
[ Set Variable

HideButton = False ),

v

[ Parse Java File to Data q

y

ﬁ[ Get Each Line of Code 5

i

[ Check Data Value 5

-

A[N@t Found Keywaords]
[Found Keywords and
Mot Multimedia Content]

-
[ Set HideButton = True 5

/Kf
%astune of Code]
-,

(Se‘t Data to DTC from Variable value, 6

®

~
3

Last Line of Code]
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Evaluator

Heuristic-Based Usability

Evaluation Tool

T

et Data from OTO

Compare Data Based

on Hewristic Criteria

5et Data to DTO

\k

(
(
(
E

Get Data and Show Result
(Highlight Code + Comment)
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§715N9] 3-5 TUNBUIFAINTUNITHTIVFOUYDAII SHATD A3 (81989910975749] 3-2)

JaA1a1y

Can operating system’s buttons (e.g., back button, home

button) be used without blocking by the system?

NHUTIIEAN

User control and freedom

LUIARLUNITNTIVEDU

1. dnideyadnlnasiaduatu (Source code) N1w13171
(jar)

2. a1eiudsdeulanddsoya (Data Transfer Object)

3. aauaziunalitufusTldnsaaeuvesnsldnulu
nslduressEuUULUANT3

4. Gusumssldsiaduaty

5. euAdeyasiaauatuarusTTinimunsivuaAviniu
“View.SYSTEM Ul FLAG_HIDE_NAVIGATION” v3elai fwuag
insmmuaen “True” numuusvasnsldaudunisldau
vosszuuUfoRnIsTiassty

6. umdeyanldannfuusnisldanudunsldauves
sruvUiRnmsasiuUsdaunddoya

7. suannskUsdeuandddoys

8. msnsvasumiildandulsdouianddstoya Tnogen
yosmslulinisldauresssuuiinig Faazdnedaan
inausilFlunsfiansan (Heuristic Criteria)

9. shmaiiuAmanlfanmsnsvaevasiLsdoulandda
Toya

10. S1udeyananisnsivaeunfnlsdeulanddstoya Lile
thiuanskansnsaaeuiivines

v lylunns
N5

(Heuristic Criteria)

sruadeyasiasuatuindedlinunsfimuaandu
“View.SYSTEM_Ul_FLAG_HIDE_NAVIGATION” 3sagifulunu
UANNI5RBAKUY

AAUTUNBUNITASIVEDU




a2

Evaluator

Heuristic-Based Usability

Evaluation Tool

1

¢

Input Java Source Code File

I

[Import Failed]

[ls Mot

EEE Keywords =
“View SYSTEM Ul FLAG HIDE MAVIGATION™

[ Create Data Transfer Object (OTO) | 2
A
chkHideButton = False ™
Check Data Value 5

[ \
W
{ @et Each Line of Code 5
p,
7

,R[Impnrt Successfull
Set Variable
( Parse Java File to Data 4
J

[Mot Found Keweords]

[Found Keywords]

[ Set chkHideButton = True 5

-
Last Line of Code] /K

[ -
\[éﬁ: Line of Code]

w Ty,
ESET Data to DTO from Variable Value! 6

=]




a3

Evaluator

Heuristic-Based Usability

Evaluation Tool

T

Get Data from OTO

Compare Data Based

on Heuristic Criteria

Set Data to OTO

)

(
(
(
E

Get Data and Show Result
(Highlight Code + Comment)
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§715N9] 3-6 TUNOUIFAINTUNITHTIVAOUYDAIIL SHATD Ad (81989910975789] 3-2)

JaA1a1y

Can every screen in the system be displayed consistently
with all devices of the same device type (smartphone,
tablet)?

1 a

NANTITERAN

9

Consistency and Standard

a

LUIARLUNITNTIVEDU

1. Wnd1Ueyaanlng Manifest.xml

2. aheiudsdeulanddsoya (Data Transfer Object)

3. aauazimusAlritududsildasaaevsuianihaeiiuey
NaATUITIIY

4. Gusumsslddeya XmL

5. SruAndeyagMLeAILA (Root Element) 71971 “manifest”
6. erurTeyaledius (Element) #1991 “supports-screens”
7. SuArtoyauenvatag (Attribute) anusluleBiuusiitod
“supports-screens”

8. \iuadayaiisildadluiuusBeuanddsdoyaiiaineu

9. SruAdeyanInduUsdeulanddsdeyatiiennmsiaaeud
vinavthaedils

10. fwuaen “True” Wi uusvesswantiaeiiansdy
11. \iuAdeyatilsaindulsasiudsdoulanddstoya

12. SruAandulsdoulanddsdoya

13, shnsasraaeumiliannsuusdeuanddadoya Tnage
Yosvunamthaesesiuiisesiuliivunaminlating Feazéneds
Nninasiildlunsfiansan (Heuristic Criteria)

14, vhmsiiiudsaiildainmsnrvaeuasiuysdeuandds
Toya

15. S1udeyananisnsivasunnfnlsdeulanddstoya Lile
thinuanssansnsnaeuiivines

e lglunnsg
N5

(Heuristic Criteria)

Andieyanonv3tast (Attribute) ViavmmluioBiansiidedn
“supports-screens” aoaduar “True” Tamun auEa0Ens
Feseludl Seanlulunumdnmsesnuuy
<supports-screens android:resizeable=["true"]
android:smallScreens=["true"]
android:normalScreens=["true"]
android:largeScreens=["true"]

android:xlargeScreens=["true"] />

AAUTUNBUNITASIVEDU




a5

Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

B

Input Manifestoml

h”
J

[Import Failed]

e

w[lm port Successful]
[ Create Data Transfer Object (DTO) 12:

v

Set Variable
Small = False

Mormal = False

Large = False
Xlarge = False

v

[ Parse XML Data E

v

[ Get Root Element = “manifest” E

v

( Get Element = “supports-screens” 16:

&

Get Each Attribute E

l

[ Set Data to DTO Q

[ls Mot Last Attribute]

[ls Last Attribute]

et Data from DTO 9

i

Check Data Value 9




a6

Evaluator

Heuristic-Based Usability

Evaluation Tool

[Small
Screen s Set]

“

Set Small = True( 10
Py

[Mormal
Screen s Set]

Set Normal = 7

10
True W
[Large
Screen s 5et] B
Set Large = True | 10
A
[XLarge
Scraen s Set] )y
Set Xlarge = True 10
| i
W
[Set Data to DTO from Variable ‘-.-'al.ue] 11

Get Data from DTO 12

!

Compare Data Based ] 3

on Heuristic Criteria

!

Get Data and Show Result 15
(Highlight Code + Comment)

°

(
(
e )
[




a7

§715N9] 3-7 TUNBUIFAINTUNITHTIVAOUYDAII SHATD A5 (81989910975749] 3-2)

FoAnu Has a heavy use of all uppercase letters on a screen been
avoided?

NHUTIIEAN Consistency and Standard

wuaRaluNIIAsIREaY | 1. dnddeyaannld activity mainxml

2. dudhdeyaanlig config.ixt Tagldszyduaumsnusiiu
Tnajfidndugegaiiensulaly (szyfuesidusesiuiu
Fadnysiaun)

3. asduUsdeuianddsdeya (Data Transfer Object)

4. abrauazimunalitususTldnsaaeuuiudsnes
Al Aldlunsuana

5. Busumssulddoga XML wazewlald config.txt

6. munAfifldivunmasiuys

7. srurdenagnioduus (Root Element) a1 “Linear
Layout” %30

“Relative Layout” 31nlvla activity _main.xml

8. e uAdeyALeAILA (Element) 831 “TextView” v
9. sruArdeyauanm3tg (Attribute) #3031 “android:text” i
oluloAluudngodn “TextView”

10. \iuedeyauennitadiierldasluiulsdeuanddsdoya
(Data Transfer Object) fia¥eTy

11. Sruedeyanmulsdeuanddidoyaiiiernannseaey
Srunusdnesinilng ildlunisuanina

12. SruAvuevesLUsBounddsteyatitethuuguly
M3nsIvaeuAs U wsiulng ildlunsuanwaves
TextView 91ndauUsdauianddsdoya

13, MuuaAIFILUIEUSUTUTUIURIS N U NG

14. ivupeduds ngludiawinduadeyaoisisdveduyss
sulanddstoya (Mlfannisuendeya)

15. 11l Us0eUaNnAdetoyauInsIadeuT i SNy
Tngifldlunisuaninaves TextView tngldisnseumiisnus
Hazinduionwsiunivavisld dndufiuilng s
fvuauanuidiiuguls

16. nuAdeyanansiusdnusiunlngasiuUsuusdey
\nAdtaLa

1 ! Y [ & 1 v
17. @’mﬂ']'ﬂ"lﬂ(ﬂ’?lLLﬂi@@UL%ﬂﬁﬂflﬁﬂaiﬂa




a8

18. hnsnsaaeulagisnssisuiisuindfienldandy
wsdeuinddsdeyaindatfosnitvidewinruediglilditun
Feazdredenninasinldlunsfiansan (Heuristic Criteria)
19. hnnsifudmaiildannsnsaseuasiiuysdeulandds
Toya

20. s utoyananismsIaaeUIINFUUTSeUANddTeYa Ll
thiNuanINaNITIEBUTINEN 90

wnaanlglunns
WIS

(Heuristic Criteria)

AIIUMSNY TR naRafulAdesnimsewiiua gy
Tadnanlulig Config.txt Jsazidulumunannisesnuuy

AAUTUNBUNITNSIVEDU

Evaluator

Heuristic-Based Usability

Evaluation Tool

®

[Import Failed]

1 Input activity_mainsanl
2 M
I\ Input User Config File

[Import Successfull

[

[Import Failed]

[Import Successfull

[ Create Data Transfer Object (DTO) ) 3
ol
Set Variable
UserConfigvalue = O

ot TtV alue - "

chklUpperCase = FalseJ

[Parse XML Data and Read Config FiLeJ 5 |

( Set UserConfigvalue = Data from 6
Config
Get Root Element 7
“Linear Layout”™ or “Relative Layou‘t":/]
[ Get All Element “Textview" 8
.
Get Attribute = “android:tesdt™ 9

o




a9

Evaluator

Heuristic-Based Usability

Evaluation Tool

( Set All Data to OTO

v
(_ et Data from DTO @

( et Length wvalue from Split String@

!
(_ Set Count =0 @
W
Set baTedtValue from @
ﬁ[ Split String Data ’
%(_ Check Data Value @

[Characteris

Upper Cass]

e D)

[Mot Last Character)

[lz Last Characker]

(-SET Data to DTO from Count VBL@

[value
<=Length]

[value > Length]

et Data from DTO @

!

on Hewuristic Criteria

W
Set Data to DTO

!

Get Data and Show Result @
(Highlight Code + Comment)

Compare Data With
UserConfigValue Variable Based
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{71599 3-8 TUNBUIFAINTUNITHTIVAOUYDAINIL SHATD A6 (819899108975749] 3-2)

JaA1a1y

Is there consistent typography across the system?

NGUTIIEAN

Consistency and Standard

LUIAA LUNITATIVEBU

1. dndrdeyaanlndsiiasiuatiu (Source code) 19131
(jar)

2. a5 13duusdeulandadsdaya (Data Transfer Object)

3. aauazimuaAiiufuUsildrTeseunsimunyaLuy
onws (Font)

4. Budumssulwdsiaduatu

5. g1uAteyasasuatuiiarusIindInunsIvuaA WU
“Typeface.createFromAsset” #3o ki 5Wﬁ%8LﬁU?‘1‘W%@3%IaLQW’18
Joyauuusnys

6. IiuAdeyateyauuusnysastumulsdeuanddidoya

7. mumsuamamﬂmLLUiaaULf\mmawamaLwammmwaau
AigiuresderanuUss wasvhmIauTeyauuusnusiien
Ghh)

8. fudnuBeyauuusnuindidauitle wdiafurasi
wUsfiasaty

9. éwum%’agaﬁﬁmu%amLLUUé’ﬂwimﬂﬁ’aLLUiﬁa%q%u e
1117529 UAYBINIIMIMUAYALUY F39zd1sBaannLnasinld
Tun1sia1sa (Heuristic Criteria)

10. vhmsifiusrafiliannsnsadeuasiuUseulandds
Uoya

11. S1udeyanansnsisaeunnfudsdeulanddstoya Lile
thinuansransngeaeuiivinas

WUNN LTINS
WATU

(Heuristic Criteria)

grumdeyasiasuatuImunsIvuaa i
“Typeface.createFromAsset” kagnuTBYALUUBNYS kLAY 2
d{' = I~ [

¥ [1] 9z ulunundnniseanwuy

ANAUTUNBUNITNSIVEDU
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Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

:1:2 Input Java Source Code File

Lk

)

I

[Import Failed]

v

[Is Mot Last Line of Code] /K’

EEE Keywords = “Typeface createFromAsset™

-

[Import Successful]

[ Create Data Transfer Object (DTO) ﬁ

Set Variable countTypeface = 0 Q

J

Parse Java File

!

@et Each Line of Code

)

Check Data Value

N

T

[Mot Found Keweords]

[Found Keywords]

[ Set .Typeface Name to DTO zé

% Last Line of Code]
[ Get Data and Delete Duplicate C
;

Typeface Mame
8

( Count Typeface and Set Value to
countTypeface
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Evaluator

Heuristic-Based Usability

Bvaluation Tool

i

et Data from countTypeface
Variable

Compare Data Based
on Heuristic Criteria

!

5Set Data to OTO

10

)

(
[
(
[

et Data and Show Result
(Highlight Code + Comment)

a

o
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§715N99 3-9 TUNBUIFAINTUNITHTIVFOUYDAINIL SHATD A7 (819899108975789] 3-2)

A0y Is there consistent design on physical size (font size,
element size) across the screen size, and screen density?

NHUTIIEAN Consistency and Standard

wuaRaluNIIAsIREaY | 1. dnddeyaannld activity mainxml

d9ufl 1 ATIERUYA
WUUBNYS

2. a5 13fuusdeulanddsdoya (Data Transfer Object)

3. a1auazivunaliiusuysldnseaeumhoiiure
Formildlunisuandna

4. Gudumssuladdeya XmL

5. §rurdeyasyiodiuust (Root Element) a3 “Linear
Layout” 58 “Relative Layout” 21alwa activity main.xml
6. S1uArdayaoALs (Element) fidedn “Textview” vismun
7. $urdeyatonm3tas (Attribute) 9o
“android:textSize” fogfluloAudigodn “TextView”

8. iuAdeyauesvidieulsadlusuuseuanddedeya
(Data Transfer Object) fasnadu

9. sruAdeyaaInFulsoulansdsteyaitethuinsiaaoy
yupdeauillunsuansua

10. SruAwuInvesulsouandddoyatiiethunuguly
nsmsraaeumvndenuildlunsuansaves TextView
nFulsdeuanddsloya

11. fuupeduds ngludiawiduadeyaeisisdvedugsd
sulanddstoya (Mldannnsuendeya)

12. théhuysdeuanddsteyaumsaasurnatenuililu
ASuERSHAvDY TextView tnpazgrviiefildfmunuuaves
Fapuanduniie “sp” (Scale-Independent-Pixels) #i3oll
13. AmiueA “True” IiuduUs “chkTextSizeScale” anu
Foulviidmua

14. \iusdeyatilsawnuusdeuanddedeya

15. 8ruAnnduUsdaulanddoya

16. hnsnsaeaeuAflsandulsdouanddedoya Jeas
$r98smnnadililunisfiansan (Heuristic Criteria)

17. shmsiuaradildannisnsiaaeuasinuUseulandds
Toya

18. S1udeyananisnsIvasuNnfILUsdoulanddstoya Lile
thinuanskansngnaeuiivines
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wuIAnlUN1IATIRHDY
daui 2 asavdaudy

1. dnd1Uayaanlug activity mainxml

2. aeiudsdeulanddsoya (Data Transfer Object)

3. aauazivunaliiusuysldnseaeumhoiiuaa
LRI

4. Gudumsslddeya XmL

5. §rurdeyagiediaus (Root Element) 931 “Linear
Layout” 3 “Relative Layout”

6. SrurteyaLeAiLus (Element) 919771 “Button”

7. urrfeyanenn3 T (Attribute) #3991 “layout width”
uaz layout_height” flagluledmmsfidedn “Button”

8. iuAdeyanslsastumulsdeuanddsdoya (Data
Transfer Object) fadau

9. sruArdeyaTInFauUTouLanddsdeyaLiietumsaaeum
RV RV

10. Srueveesilsdoulanddsteyaiiothunuguly
mMinsiadeuadeyaandulsdeuianddstoya

11. ivupesuys lngludiawiduadeyaeisisdvesdnyss
sutInAdstioya ([lsannnisuendoya)

12. SruAdeyanInsuUsuasshnsiadernuiiomamioe
MnuruInYeIly

13. AwiueA1 “True”MAifududs “chkButtonScale” M
Foulvitdmua

14. \fuandeyaiilsainduusasiiudsdeuanddedoya

15. 81 nfuUsdaulandddoya

16. ymsaseapumildniuUsseuanddadoya Tnagen
YosnremivswnlnIlvedu “dp” (Density-
Independent-Pixels) 3alil Fsavdredenninasiildlunis
W313801 (Heuristic Criteria)

17. shnnsifudmaiildannsnsiaaeuasiiuusdeuiandds
Uoya

18. S1udeyananisnsIvasuNnFILlsdoulanddstoya Lile
thiNUanINANINTIEBUTINEN 90

wnauainlglunnsg
N5
(Heuristic Criteria)

Aoyauann3UIn (Attribute) #1%e1 “android:textSize” iog
TueaUANTI “TextView” ABININUILMAUAITUIAFIBNYS
\Uu “sp” (Scale-independent-Pixels) wavAdayauonn3dos

(Attribute) fidet “layout_width” llag "layout height” fiod

Y
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TuedwwdAnivedn “Button” fasinhemiumvuinvesuiu
“dp” (Density-Independent-Pixels) 39aztlulunuvannng
2ONUUY

ANAUTUABUNITATIVEDY
g 1 95I9ERUYALUUSNYS

Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

1 Input activity _mainaaml

I

(

Y

[Import Failed]
>/
[Import Successfull
-
Create Data Transfer Object (OTO) ( 2
Py
W
Set Variable W
bt TextSizeScale = ™ 3
chkTextSizeScale = False J
-
Parse XML Data 4
J
~y

zet Root Element E
Linear Layout” or “Relative Layout”

N N Y

-
@et All Element “TextView” 6
A
\L ~,
Get Attribute = “android:textsize™ | 7
J
\b ™y
Set All Data to DTO 8
Get Data from DTO 9
A

&
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Evaluator

Heuristic-Based Usability

Evaluation Tool

Get Length value from Split ]

String
[ Set bt TextSizeScale ) @
from Split String Data
[ Check Data Value j @

[ttt TextSizesScale = "sp"]

[ttt TextSizeScale - "sp']

( Set chkTextSizeSale = True >Q3

@ Set Data to DTO from
chkTextSizeScale and Set = False

[Value <=Length]

[Value = Length]

[ Get Data from DTO j @
Compare Data Based
on Heuristic Criteria

( Set Data to DTO J @

!

et Data and Show Result ]

(Highlight Code + Comment)
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ANNUIUADUNITATIAFAU
dui 2 asvsauly

Heuristic-Based Usability

Evaluator
Evaluation Tool
¢ Y
1 Input activity_mainaml /J"“

[Import Failed]

\\L[Im port Successfull

[ Create Data Transfer Object (DTQ) 3 2

v

Set Variable
tdHeightScale = “°
bawidthScale = ™

chkButionScale = False J

"
Parse XML Data 4

( ¢’ -
Y
[ Get Root Element

5
Linear Layout” or *Relative Layout” ;

I

-
( @et ALl Element “Button® 6
—
Get Attribute )
“layout_width”, "layout height” b, 7
v .
( Set Data to DTO 8
\L -
[ Get Data from DTO 9
A

!

[ Get Length value from Split String { 10
S

®
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Evaluator

Heuristic-Based Usability

Evaluation Tool

[Set bdHeightScale, MMdﬂﬁScaLe]
from Split String Data -

[ Check Data Value J 12

[t HeightScale and
tdWidthScale = "dp"]

[EtHeightScale and
dtWidthScale - "dp"]

( Set chkButtonScale = True 13

J

Set Data to DTO from
Y chkButtonScale and Set = False

Lvalue

<=Length]

[walue = Length]

Get Data from DTO

!

Compare Data Based 16
on Heuristic Criteria

y

Set Data to DTO
I
et Data and Show Result
(Highlight Code + Comment)

.
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§71599 3-10 TUNDUIFAINTUNITHTIVAOUYDAIIL SHATD A8 (81989910975749] 3-2)

JaA1a1y

Are menu titles either centered or left-justified?

NGUTIIEAN

Consistency and Standard

LUIAA LUNITATIVEBU

1. ddhdeyaanlidsiiaduadu (Source code) N1813121 (.
jar)
2. a%f’mfff'st,l,ﬂiﬁaumlﬂﬁéqsﬁau”a (Data Transfer Object)
3. @519aEMPUAAT N UAIWUSNTNSIVEDUNITININIALALS
vodavluiy
4. Buaunsenulndsanuaty
5. SuAtayasiaiuatuiarussinImusiasuatunly
ﬁmummﬁmw&?%mﬁwmLﬁauﬂumwﬁu
“Standard(Alignment. ALIGN_” visalil dhnuazifiuaidoyaas
AU

< v A v o I 1 v oA v X
6. \uAmtayanemliadluimuusdeuanddetoyaiasneiy
7. gumdeayaaindiulsdeuanddsdoyaliieununsivdeus
YIMIMMUANITIAISIWIIsiion iy Inedoyadosd
8 « 9 e o« » =2 Y .2 ¢ =i
AU “center” 3D “left” YI9LD19DIRNLNUINNLTLIUNT
W215841 (Heuristic Criteria)
8. ¥MNSLAUAINANIAAINN1TATIEDVAIRILUTD D ULAINAAS
I91a

= 1

I v Y] < & 1 Y
9. BMulByanan1INTIIABUAIINGIMUTDOUANAdTBYE Lo
YULEAAINANITATIVADUTNNLNAD

WUNN LTINS
WATU

(Heuristic Criteria)

guAteyaTiasuatuInIensImuaa i
“Standard(Alignment.ALIGN_” Uagdayan1sdninasiuniaves
domlusmgduiiandu “center” vde “left"Tnsndulum
NANNITDDNUUUY

AAUTUNBUNITASIVEDU
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Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

:11 Input Java Source Code File

\
)

[Import Failed

s

[Is Mot L

*%% Keywords = “5Standard{Alignmernt ALIGN_®

[Import Successful]

[ Create Data Transfer Object (DTO) Q
Set Variable
ttAlignMenuContent = ™ 3

Parse Java File

!

et Each Line of Code

).

Check Data Value

(
A
(

lo

[Mot Found Kewesords]

[Found Keywords]

[ Set Value to tctAlienMenuContent E

)

E Set baalienMenuContent to DTO Q

ast Line of Code

[l= Last Line of Codel
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Evaluator

Heuristic-Based Usability

Evaluation Tool

T

Get Data from OTO

v

Compare Data Based
on Heuristic Criteria

I

Set Data to DTO

G

Ik

(
[
(
[

Get Data and Show Result
(Highlight Code + Comment)

®

o




62

§71599 3-11 TUNDUIFAINTUNITHTIVAOUYDAII SHATD A9 (81989910975799] 3-2)

JaA1a1y

Can the system font appearance (size, typeface) be
changed to be consistent with operating system font

appearance?

1 a

NANTITERAN

9

Consistency and Standard

a

LUIARLUNITNTIVEDU

1. dnideyadnlnasiaduadu (Source code) N1w13171
(jar)

2. a519fuUsdeuanddsioya (Data Transfer Object)

3. ahauazimusAliiufuUsildrseaeumstmungauuy
9nws (Font)

4. Budumssnulidsiaduadu

5. euAdeyasaauatuiarusTTinT UM sMruaAiniy
“Typeface.createFromAsset” 3ol 51‘1NU%L5U?’1'1%}%J;‘J@
R TRYALUUSNYT

6. \iuadanafieruldaduiuusdeuanddsdeyaiiaradu

7. sruAdeyanInduUsieulanddsteyaiiiothinasiaaey
Afigiuresdeyanuusnys vhnsaudeyanuusnusiidioon
8. iudeyatieyauuusnusasluiulsdeunddsdoya

9. SruAUAvesTILUBaulanddstoyaifotsnugUluns
asIvdeuAItayaINdIkUTORUNddaya

10, fmuaadnys tnglidiavinduandeyaesisdvoeiaulsd
sulanddsdoya ([@lsannisuendoya)

11. ¥n15nsIadoUrAIveenIsinungaLUUIEA LTy
“Roboto” w3 “Noto” visali dniiAdu “Roboto” #3e
“Noto” azinunal “True” TAAUFILUT chkOSTypeface
12. \iusdeyatilsnniulsassudsdeuanddstoya

13, §rurrdeyaniuusasiiudsdeulanddstoya tiethan
PTIEBUANYBINTIIMUAYALUUSAYS F9azdnsBearninausii
1glunnsiansan (Heuristic Criteria)

14, yhmsiiudradildannisnsaaeuasinuUsdeulandds
Toya

15. SrudeyananisnsIvasuNnfLlsdeulanddstoya Lile
thinuansransngInaeuiivinas

a1y lunns
N5

(Heuristic Criteria)

g1uteyasiaduatulnensmvuaa i
“Typeface.createFromAsset” uazdayaynuuusnysinnduy
“Roboto” 5@ “Noto” Fsazillulusiuminnisesnuiuy
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ANNUIUADUNITATIAFAU

Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

1 Input Java Source Code File

I

[Import Failed]

v

[Is Mot L

FEE Keywords = “Typeface.createFromaAsset™

ast Line of Code] /K

-

[Import Successful]

( Create Data Transfer Object (DTO)Y 2

T ’

Set Variable chkDSTypeface = False 3
and bdTypeface = "" J

[ Parse Java File 4
i, -~

zet Each Line of Code 5
Iy

Check Data Value ), 5

[Mot Found Kewwords]

[Found Keywords]

~,

[ Set Typeface Name to DTO 6
-

T
\([/IsLast Line of Code]
Ny

Get Data and Delete Duplicate
Typeface Name D

[ Set Data to DTO 8

@
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Evaluator

Heuristic-Based Usability

Evaluation Tool

[ et Length value from Split String @

{ Set bdTypeface from Split String @
Di'ta
[ Check Data Value @

[t Tvpeface
l= "Aoboto"” or "Noto"]

[t Typeface
- "Roboto” or "Nntn"]j/
[ Set chkOSTypeface = True @
@5@[ Data to DTO from Variable J
Value

[Value
<=Length ]
[Value = Length]
( G@et Data from DTO @
Compare Data Based
on Heuristic Criteria
( Set Data to DTO

et Data and Show Result
(Highlight Code + Comment)
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§715N9 3-12 TUNDUIZAINTUNITHTIVAOUYDAINIL SHATD AL0 (81989917975799] 3-2)

A0y Do objects on the screen have the size that is easy to
touch (about 1 x 1 centimeter or 48 x 48 density-
independent pixels)?

NHUTIIEAN Error prevention

wuaRaluNIIAsIREaY | 1. dnddeyaannld activity mainxml

2. aeiudsdeulanddsoya (Data Transfer Object)

3. adauazivunalitufuyslinseaeuravest

4. Gudumssuluddeya XML

5. §rurdeyasyiedisus (Root Element) 1931 “Linear
Layout” 38 “Relative Layout”

6. nurrfeyatefiuusd (Element) fie37 “Button”

7. $uAdeyanenn3ts (Attribute) #9991 “layout width”
uaz “layout_height” flagluledinmsfidedn “Button”

8. iiudeyaneuldaslumiudsdeunnddsdoya (Data
Transfer Object) fedaTy

9. sruAdieyanIndauUsoulanddsdeyaLiietunmsiaaeum
ANIAYL

10. SrudwuInvesulsouandddoyatiiethunugulu
m3nsIadeumdeyaandulsdeuanddoya

11, shmswasulssinndeyarunavesiuiis uadeyaand
wUsdeunddsdoyaanuszsnndeya “Jornu” {Wu “Fuan”
12. fimuee “17,727,7 3" TAfuAuUs “chkValue” Ay
Foulvitdmua

13, 1A deyaildanmulsvuamihasasiuUsdeuandds
Toya

14. sruAandulsdouanddsdoya

15. yhmsasaaoumildanduuseuanddadoya Tnage
yosuataindanuning uasarmeniiesensunziield
siFoll Feagdredsaninasinldlunisfiansan (Heuristic
Criteria)

16. yhmsiiuAraiildanmsnsvaeuasuUdeundds
Toya

17. §rudeyananisnsisaeuaniuUseulanddstoya o
thinuansransngInaeuiivinas
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LU LTINS
N5

(Heuristic Criteria)

Atoganonm3td (Attribute) 71991 “layout width” wa
”layout_height” Viagﬂmaamuﬁﬁ%adﬁ “Button” fasiiAdy
“Ix1 cmn.” %30 “48xa8 dip” (uhdasnlunsusuiulagld
fsaiiudu fussduadddnsussanaanavesudeaemds
p19IEAARALIINIIATILEThTnea3aRn deuluns
nvaeulnednlulin AgnsivaeuruIaulagldrmussann 1w
I9aBUREluTN +/- 0.5 cm. vi3e 28 dip 3nvUIAT
wuzid) Fendulunundnniseanuuuy

ANAUTUNBUNITNSIVEDU

Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

1 Input activity _mainasml

Ny

[Import Failed]

e

,\\E[Im port Successful]

( Create Data Transfer Object (OTO) ( 2

Set Variable \]
textString = “* 3
chkvalue =0 |

!

Parse XML Data q

W

@et Root Element

=

~,

e "

5
Linear Layout”™ or “Relative Layout” ;

( et Element “Button” 6
Get Attribute )
“layout_width®, "layout_height” !
( Set Data to OTO 8
W
( Get Data from DTO 9

®
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Evaluator

Heuristic-Based Usability

Evaluation Tool

Q

( zet Length value from Split String@

C

W
Change Data Type @
W

_>C

[Else]

Check Data Value @

Set chkWalue = 1
[Value <

Heuristic Criterial

[Valuz Within Hauristic Criteria]

[Else] Set chkvalue = 2
[Value =

Heuristic Criterial
Set chkValue = 3

@

Set Data to DTO from '
Variable Value

[Valus

<=Length]

[Value = Length]

Get Data from DTO
)\

Compare Data Based @
on Value 1*1 cm.(+/- 0.5)

Set Data to DTO

!

(
(
(
[

et Data and Show Result
(Highlight Code + Comment)
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§715N99 3-13 TUNDUIFAIVTUNITHTIVAOUYDAINI SHATD ALl (91989919975799] 3-2)

FoAnu Does the search box have the largest possible size that
will fit on the screen?

NHUTIIEAN Flexibility and efficiency of use

wuaRaluNIIAsIREaY | 1. dnddeyaannld activity mainxml

2. udhdeyaanlig config txt Fegldsryndesdoniudniu
nsfundeyaliftelsinnisnsaaey

3. a5eiuUsdeuanddsloya (Data Transfer Object)

4. aauazimuarliiusuUsildnsaaeurnes
EditText Ailddmiunsdum

5. Busumsslddoya XML wazewlnld config.txt

6. funAfigldmuninasiiuys

7. $urdeyagyioAlus (Root Element) a1 “Linear
Layout” 58 “Relative Layout” 21alwa activity main.xml
8. g1uAdayaoALLS (Element) o “EditText” fismun

9. grupveyauennIU (Attribute) 1931 “android:id” fiag
TueAmudngedn “EditText”

=3 R aa ea ¥ Y [ & 1 Y
10. ivatayauenvsUannelaaduiuusdeuanddloya
(Data Transfer Object) ia319Uu
11. Supdeyannmulsdeunddueyaiiotininiadoy
MIANVUIA EditText

1 1 o @ ¢ 1 Y P o
12. grueunvesmkUstauanddadeyaitodiuiuguly
MInTIIdeUANIWIN EditText annfudsdoulanddsdaya
13. fmuaadnys Inglidainduandeyaeisisdvesioulsd
aulanddadeya (Mlaannsuendeya)
14. "hdeyaunsIvaeu lnggamziiuys EditText Nilvenss
fuAldldidnunlulia Config wiiunga1vasuin
EditText f191uAmn 1udu “match_parent” "3alil
15. fmuna “True” TanuMinys “chkwidth” auteulud
Anun
16. \iuAdeyatlaandanUsvuinves EditText asfauusdou
\nAdtaLa
17. 8rudnnduUsdauanddoya

[ | av oy Y <@ ¢ 1 Y
18. yinnsnTIvdeualaInfwlsdaulnddeloya tnug
weiuys EditText Mivenssiuangldldidiunlulg

Config Win3NgA1YBIUIN Textbox Mi1uANTInly
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“match_parent” vielai Ssardnadeaninasifildlunis
NA158U1 (Heuristic Criteria)

19. ¥nsifiuamaiilaannisnsivdevasiuUssoulanads
Toya

20. 8MutpyaNANIATIIERUIINMLUTDRUNAdIToYa LD
UNUARIHANTNTIAABUNNTE

LU LTINS
N5

(Heuristic Criteria)

Atayauann3Uan (Attribute) M%ed
“android:layout_width” fieglulediuunnyedn "EditText" fad
a1 I « 9y == [ Y

fiAdu “match_parent” Fsazidulumunannisosniuy

ANNUIUADUNITATIAFAU
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Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

@

Input activity_mainsml

e
-/j"'\-\.

[Import Failed]
i

[Import Successful]

v

@

Input User Config File

)e

[Import Failed]

e

[Import Successful]
( Create Data Transfer Object (OTO) 3

Set Variable
bdName = “°
bdWidth = °*°
chkWwidth = False
W
(Parse XML Data and Read Config File ). 2
W

(Set UserConfigValue = Data from Config. 6

et Root Element e
“Linear Layout” or “Relathe Layout”
( Get All Element “EditText” )
W

(| Get Attribute “android:text” o

( Set Data to DTO @

v

( Get Data from DTO Q
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Evaluator

Heuristic-Based Usability

Evaluation Tool

[ Get Length value j @
from S?ll;it String
[ Set baName and baWidth from J @

Split String Data

( Check Data Value ) @

[kMame !=
UserConfigValue]

[ttMame = UserConfigWalue]

[t Wicith
= "match_parent”]

[btwidth = "match_parent”]

W
[SET chkWidth = True@
Set Data to DTO from J
Variable Value

[Value <= Length]

\//[Value = Length]

( Get Data from DTO ) @
v

Compare Data With

UserConfigValue Variable Based @

on Hewuristic Criteria

\lr
Set Data to DTO ) @
ik

Get Data and Show Result ] @

{Highlight Code + Comment)
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§715N99 3-14 TUNDUIZAITUNITHTIVAOUYDAII SHATD Al2 (819899109757499] 3-2)

JaA1a1y

Does the system support both orientations (horizontal and

vertical)?

NHUTIIEAN

Flexibility and efficiency of use

LUIARLUNITNTIVEDU

1. dnd1Ueyaanlng Manifest.xml

2. a5 13duusdeulanddsdaya (Data Transfer Object)

3. af1auazivunaliiusuyslinseaeunissossuns
VYUYBINTITD

4. Gudumssuladdeya XmL

5. §rurdeyagyiodiaus (Root Element) %931 “manifest”
6. SnurfeyateAiuug (Flement) fiedn “activity”

7. SruArdeyauem3iag (Attribute) #3031 “android:screen
Orientation” G'Z:j!ﬂagﬂuwamuﬁﬁ%aiﬂ “activity”

8. 1iuAdeyatiouldaslumudsdeuanddsdoya (Data
Transfer Object) Fadatu

9. gruAeyaTINFuUTEauIanddsTaya uazihAomls
AvuaAilifuduls “txtScreenOrientation” titeyrAniilely
M3IERY

10. YwuUs “txtScreenOrientation” 1MA533a8U lnggAn31dl
AYINAY “unspecified” #3sll dflagvitnisAavuaal “True”
TAfufuwys “chkScreenOrientation”

11. uadeyaiiliandulsasiudsdeuanddedoya

12. gruAandiulsdouanddsdoya

13, shmsasreaeuiildanduusdeuanddedoya say
$198smnnaililunisiansan (Heuristic Criteria)

14, yhmsiiuaradildainnisnsiadeuasinuUsseulandds
Toya

15. SrudeyananisnsvaeunnfLlsdeulanddstoya Lile
thinuansransngnaeuiivinas

N lglunns
WIS

(Heuristic Criteria)

Adayauenn3UaN (Attribute) %931 “android:screen
Orientation” @eeglutediuudnvodn “activity” eadur
“Unspecified” muiaogeirolul Fesdulumundnnis
9OALUY

<activity

android:screenOrientation="unspecified"

android:name="com.example.MainActivity" >




73

ANNUIUADUNITATIAFAU

Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

:15 Input Manifestaamnl

I

[Import Failed]

e

,R[Im port Successful]

Create Data Transfer Object (DTO) ( 5

v

Set Variable
chkScreenCrientation = False
txtScreenOrientation = ™

W

v

Parse XML Data

v

et Root Element = “manifest”

(G}

L

et Element = “activity”

!

et Attribute =

"androidiscreen Orientation”

¥

Set Data to DTO

|

Get Data from DTO

¥

Set bdScreenOrientation =
Data from DTO

(
|
(
(
(
:
:
E
[
(

Check Data Value

O 0000000 0 0

®
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Evaluator

Heuristic-Based Usability

Evaluation Tool

[t ScreenOrientation
l= "unspedfied"]

[etScreenCrientation

= "unspecified"]

[ Set chkScreenCrientation = True @

{sm Data to DTO from Variable VaLu@

I

Get Data from DTO @

I

Compare Data Based =
on Heuristic Criteria

|

5Set Data to DTO @

W

Get Data and Show Result 15
(Highlight Code + Comment)
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§715N99 3-15 TUNDUIFAINTUNITHTIVAOUYDAI0I SHATD Al3 (91989917975799] 3-2)

FoAnu Are several search boxes with different functionalities
not used on the same page?

NHUTIIEAN Flexibility and efficiency of use

wuaRnluN1IAsgey | 1. dnddeyaanntid activity main.xml

2. udhdeyaainlild config.ixt SeldszyTondostonan
dmsumsiumteyaliiitelivinnisnsaasy

3. a5eiuUsdeuandasoya (Data Transfer Object)

4. a$rauazivunaliiusuyslingeaeusuauves
EditText Alddmsunisdum

5. Buduniseuluddeya XML

6. fmunAfifldmunanasiiuds

7. Sumdeyagioduus (Root Element) a1 “Linear
Layout” %38 “Relative Layout” a1nlng

activity main.xml

8. surrteyatediuud (Element) 19991 “EditText”
v

9. rudrdfeyauanm3ion (Attribute) #3931 “androidid” 7
ogfluloAlsudngedn “EditText”

10. \iusdeyauennitaditeruldaslumudsdeuiandds
%@;ﬂa (Data Transfer Object) fadatu

11. sruerdeyanduusdeuanddidoyaiiierian
ATIvEBUNTBLAT AdaAIIYeY EditText

12. SruAvevesLsdeunddsteyatitethuuguly
nsmsI9EBUmTeuazAdanI e EditText 91nFUsS
aulanddadeya

13. Mvuadiiwds lnglidiawinduendeyaensisdvasi
wUsdounnddstoya (Aldannsuendeya)

14, shéuysuasvaey Tneguamesiuds EditText Aifide
mqﬁuﬁwﬁ;ﬂﬂﬁvﬁmﬂﬂﬂé Config W3ali a1dagyinns
fvuaruInUisliiufys countSearch

15. \fuadeyaiildaniuusasiiudsdeuanddedoya
16. SruAdeyanmuUsasLsBeulanddstoya Lile
thinpsnaeumduIuYes EditText Mlddmiudumdoya
Fsazdrsdannunasinldlunisiionsan (Heuristic Criteria)
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17. shnnsifuamaiildannsnsiaaeuasiiuusdeulandds
Toya

18. SrudeyanansnIvaeuNnfILlsdoulanddstoya Lile
thiNuanINaNITIEBUTINEN 90

w1y lun1siiansun

(Heuristic Criteria)

Ardioyauenvi3dad (Attribute) #9931 “android:id” fieglu
WAluANToIn “EditText” dmuitmsafuaigldlaidnn
fdaziuandu 1 Tnglunilmthasllensd EditText dmsu
AununnI 1 ou Jeaslulumundnnisesniuy

ANNUIUADUNITATIAFAU




14

Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

Input activity_mainaml

o

l

[Import Failed]

[Import Successfull \

v

Input User Config File

b

[Import Failed]
e
,Y[Impnrt Successful]

( Create Data Transfer Object (DTO) ) 3

Set Variable W
txtName = “"

q
bdWidth =" J

countSearch = 0

Parse XML Data 5

v

Set UserConfigvalue 6
= Data from Config Wy,

R
L A

et Root Element

T

7
“Linear Layout” or “Relative Layout” )
\Lf T,

[ Get All Element “EditText” 8
A

[ Get Attribute “android:id” 9

[ Set Data to DTO 10
\L >

[ et Data from DTO 11
»,

®
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Evaluator

Heuristic-Based Usability

Evaluation Tool

[ Get Length value “12
from Split String P,

%[ Set txiMName from p: 13
Split String Data A
. =

[ Check Data Value 14
A
[EtMame =

UserConfigValue]

[t Mame =
UserConfigValue]

.
[ Set countSearch++ | 14
vy

v

15 Set Data to DTO ]
. from Variable Value
[Value<=Length]
[Valus = Length]

.,

[ et Data from DTO 16
J/ vy

Compare Data Based 1

on Heuristic Criteria J

\J/ ™y

Set Data to DTO 17
-

!

Get Data and Show Result
(Highlight Code + Comment)

o

~
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§715N9] 3-16 TUNDUIFAIVNTUNITHTIVAOUYDAIIL SHATD Ald (81989917975799] 3-2)

FoAnu Does the system provide speech-to-text to support
searching?

NHUTIIEAN Flexibility and efficiency of use

wuIRAlUNIIATIRERY | 1. Ynintoyaaintne activity main.xml

2. dudhdeyaainlid config.ixt JeldszyTondostonn
dmsumsumdeyald Wielsvinnsnsaeaey

3. a5eiuUsdeuanddsioya (Data Transfer Object)

4. a5auazimuamlisuiulsildnseaeuruinues
Textbox Tilddmsunsdium

5. Budumsswlwddoya XML wazewlald config.txt

6. ﬁmummﬁ;ﬂ%ﬁmummmﬁaLLUi

7. rArteyagniodisus (Root Element) a1 “Linear
Layout” 58 “Relative Layout” 21alwa activity main.xml
8. SuAdayaoALL (Element) o “EditText” fiamun
9. rurteyalenv3 T (Attribute) fiein
“android:imeOptions” ﬁagﬂmaamuﬁﬁ%a’h “EditText”
10. \udeyauennitadiieuldasluiudsdeuandds
Sﬁazga (Data Transfer Object) fiadatu

11. éﬂuﬁﬂ#’fa;ﬂaa}ﬂﬂﬁaLL‘Ui’S@ULf\mﬁﬁﬂ%’a%atﬁaﬁwmmmaau
WIAIUIA EditText

6 1

12. Sruavunvesiklsdeulandastayaiiierinuniugulu

6 1

ﬂ’]iﬁli')‘ﬂﬁEJ‘Uﬂl’]‘ﬂﬂﬂﬁ’)LLﬂiﬁ@ULf\]ﬂmﬁﬂsﬂ@ma

RV
| 1% .1

13. Mvuadiiwds lnglvfianwinduendeyaensisdvasi
wUsdounanddstoya (Aldannsuendeya)

14. 1hdfeyaunnsivaey lneguamesiiuds EditText ifidense
fuAitgldladanlulwg Config udh3mngaveanisimuen
Fudennisdunives EditText fignuanun 3y
“actionSearch” #1350l A1iN1SAUARILEBNAINTBAINY
Y1AU WINSAUUAAT “True” TARUsILUS
“chkActionSearch”

15. \fuAdeyaiilianduusasiiudsdeuanddsdoya

16. ﬁﬂmimwaaumﬁlﬁmﬂﬁaLLUiﬁaULﬁmﬁﬁﬂ%’ayja lngaAn
Fudennshumves EditText fisnuaurindu
“actionSearch” #3slal Feazdrsdsarninasidilalunis

N15841 (Heuristic Criteria)
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17. iuamaiildainnsnsaaeuasulsdouanddsdoya
18. 8rudeyanan1snsrvaeuIndulsdouanddedoya e
UNUARIHANTNTIAABUNNTD

wnagnldlunisinansan | Adeyawenvsdng (Attribute) %811 android:imeOptions”
(Heuristic Criteria) Meglueduudnvedn "EditText" AosliAlu “actionSearch”
Jazlulumundnnisesnuuy

ANNUIUADUNITATIAFAU

Heuristic-Based Usability

Evaluator
Evaluation Tool
Input act mainaaml
1 Py NIF_ : a [Import Failed]
[Import Successful]
W
2 Input User Config File :}-.

[

[Import Failed] />

[Import Successful]

C Create Data Transfer Object (DTO) | 3

Set Variable W
bdMName = “" q
tetlmeOptions = ™
chkactionSearch = False J
W
(Parse XML Data and Read Config File{ 5
[ Set UserConfigvalue y; ¢
= Data from Config S
-
et Root Element
“Linear Layout™ or “Relative Layout” )
( et All Element “EditText” P, 8
W
(Get Attribute “android:imeCptions” (| 9
S
r
( Set All Data to OTO \ 10
o
( et Data from DTO 11

®
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Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

( zet Length value from Split String @
Set bdMName and tdimeOptions @
from Split String Data
v
C Check Data Value

[EtMame !=
UserConfigValue

[EtMame =
UserConfigValua] [t ime Options

\ l= "actionSearch”]

[t ImeOptions
= "actionSearch"]

[ Set chkActionSearch = J
True
W
@ Set Data to DTO from ]
Variable Value

[Value<=Langth]

[Value = Length]

et Data from DTO

Compare Data Based
on Heuristic Criteria

C
( Set Data to DTO )@
W
Get Data and Show Result @
[ (Highlight Code + Comment) p
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971599 3-17 TUNDUIZAITUNITHTIVAOUYDAI0I SHATD Al5 (81989917975799] 3-2)

A0y In a data entry form, can the user move focus from one
textbox to another textbox by pressing next on virtual
keyboard?

NHUTIIEAN Flexibility and efficiency of use

wuaRaluNIIAsIREaY | 1. dnddeyaannld activity mainxml

2. ahreiulsdeulanddstoya (Data Transfer Object)

3. aaazimusAlritusudsildnsaaeumsimunds
Senldnuiladdeyadudaun ves EditText

4. Gudumsslddeya XML

5. SurrfeyagLeALILs (Root Element) a3 “Linear
Layout” 30 “Relative Layout” 21alwa activity main.xml
6. B1uetayaloAlLs (Element) fidadn “EditText” famun
7. SruAndeyauenm3iog (Attribute) Ao
“android:imeOptions” ﬁagﬂmaamuﬁﬁ%a’h “EditText”

8. \ffuAdeyauenvidadneulsadusnuuseulanddadeya
(Data Transfer Object) fiadaty

9. sruArdeyaTInFuUsEoulanddsdeyaLiietunmsiaaeum
AmsfivuamdaSenltauiladdeyasudnu ves EditText
10. SruAwevesTlsBeunddsteyatitethuuguly
n3nTIRdeUAINILUIBaUNddaya

11. fuupeduds ngludiawiduadeyaeisisdvedugsd
sulanddstoya (Mldannnsuendeya)

12. "hdeyaunsIvdey lngaAvesnsivuaidenns
n329h (Action) ¥4 EditText fismuaranindu “actionNext”
v3elil adinnsimueimidenaudennudiediy viinis
Mvuadn “True” TAMUFIMUT “chkActionNext”

13, v deyailsanmuusashuUsouanddstoya

14. yhmsasraaouildanduusdeuandddoya Tnegen
nstmuamsudlaldves EditText figruamnindy
“actionNext” n3elil Feazdrsdsaninamidililunisionsan
(Heuristic Criteria)

15. shmsiiudradildannisnsaaeuasinuUsseulandds
Toya

16. SrudeyanansnIvaUNNFILUsBouInddsTeya Lile
thinuanssansnsnaeuiivinas
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LU LTINS
N5

(Heuristic Criteria)

Y

a

Aoyauann3Uan (Attribute) #¥edn “android:imeOptions”
Neglueduuanyedn "EditText" Aoslianlu “actionNext” 34
anulunundnniseanuuy

ANNUIUADUNITATIAFAU

Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

@ Input activity_mainsml

[Import Failed]

[Import Successful]

( Create Data Transfer Object (DTO) Q

Set Variable
tetMame = “° 3
bdlmeCptions = ""

chkActionNext = False
)

( Farse XML Data @

Get Root Element 5
“Linear Layout”™ or “Relative Layout”™

( Get All Element “EditTesxt” (Q/

(Eet Attribute “andruid:imertiDns”@J/

)\
( Set All Data to DTO 8
)

( et Data from OTO C‘;
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Evaluator

Heuristic-Based Usability

Evaluation Tool

C et Length walue from Split String
~1r

Set tdimeOptions @
from Split String Data
Check Data Value @

[t Ime Options
"actionMext"]
[EdtimeOptions
= "actioniext"] J

CSET chkActionMNext = True)@
v

@ Set Data to DTO from
Variable Value

[Value <=Length]

[Value = Length]
Get Data from DTO

W
Compare Data Based
on Heuristic Criteria

W

(
[
( Set Data to DTO j@
[

v
@et Data and Show Result
(Highlight Code + Comment)
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§71599] 3-18 TUNDUIFAIVNTUNITATIVAOUYDAIIL SHATD Al (91989917975799] 3-2)

JaA1a1y

Does the system not use too many typefaces? (Typefaces
can be used to emphasize the content but many

typefaces may make users confused.)

1 a

NANTITERAN

9

Aesthetic and minimalist design

a

LUIARLUNITNTIVEDU

1. dnideyadnlnasiaduadu (Source code) N1w13171
(jar)

2. ddrdogannlud config.txt Fefldszyduaugeanvesns
wuusnusiensuld Wieldlunismsiaaey

3. aeiudsdeulanddsoya (Data Transfer Object)

4. ahuazdmundliusuUsildnseseumsimungauuy
onws3 (Font)

5. Bugunseulndstaduatu uwazenuld configtxt

6. fmunAigldimunmasiiuys

7. ouAteyasiaduatuIMUMsMrUaAviniy
“Typeface.createFromAsset” 3ok ffagiiurdoyaaniz
Joyauuusnys

8. iudeyatieyauuusnusasluiulsdeunddsdoya

9. grudArdeyaIINFLUTToulanddstayaLiiethuT a0y
Aiisniuesteyauuusnus wasvhmsaudeyauuusnusdien
8an

10. sfusnudeyanuudnusiildnouinle ud3afuasin
wUsfiasety

11. SruAdeyanmuusdeunddidoyaiiierinnseaey
AvesmsfiuaYaLUUSnys Ingaznivaeunuiglilddn
ululid Confie udrFahunuseudisuiamiienlsdains
wsdeunnddsdeyatiesnivSewinfumididldidnun ez
$198smninaililunisiansan (Heuristic Criteria)

12. yhmsiiuAmadilsnnmsnsasouasiuUsdeulandds
Toya

13. §rudeyananisnsvaeuNnfLlsdoulanddstoya Lile
thinuanssansnseaeuiivinas

wnaanlglunnsg
WIS

(Heuristic Criteria)

grumdayasiiasuatuImunsIvuadwiiu
“Typeface.createFromAsset” LazudIN1ATI980UIIANTIUIY
YARUUSNYT ManueiiAteeniviswiniuAiglyldiinun A

azduluanundnnisesnuuy
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ANNUIUADUNITATIAFAU

Heuristic-Based Usability

Evaluator
Evaluation Tool
X \L-— [Import Failed]
1 Input Java Source Code File J
[ .
[Import Successful]
Ay
2 Input User Config File ]«.

l

[import Failed]

EE Keywords = “Typeface createFromAsset™

-

[Import Successfull

Create Data Transfer Object (DTO)

3

p—

!

[ Set Variable countTypeface = 0

AN

!

oy

Parse Jave File and Read Config File

5

y

( Set UserConfigvalue
= Data from Config

LS

@et Each Line of Code

&

)]

Check Data Value

.
J

[Foumd Keywords]

[Not Found Keywords]

[ Set Typeface Mame to DTO

[ls Mot Last Line of Code] A

[ls Last Line of Code]

Get Data and Delete

licate Tvpeface Name

-,

9

( Count Typeface and Set Value to
countTypeface

10
S
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Evaluator

Heuristic-Based Usability

Evaluation Tool

7

(

et Data from Kl
countTypeface Variable

Compare Data With UserConfigValue 1
Variable Based on Heuristic Criteria

i

)

[ Set Data to OTO ﬁz

et Data and Show Result 13
(Highlight Code + Comment)

o
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§71599 3-19 TUNDUIFAINTUNITHTIVAOUYDAI0I SHATD AL7 (91989910975799] 3-2)

JaA1a1y

Are cyclical animations avoided?

NGUTIIEAN

Aesthetic and minimalist design

LUIAA LUNITATIVEBU

1. dndrdeyaanlndsiiasiuatiu (Source code) 19131
(jar)

2. a5 13duusdeulandasdaya (Data Transfer Object)

3, aSanaziuealitufuUsildnsiraeunisuaninanin
2t (.gif)

4. Sudumserulndsiaduatu

5. erumdeyasiasuatuiiazuseiaimusiaduatuily
SmunnsuEnNanImauE el infasiuandeyaasiiuys
6. SruAreyaINFulsoulansdsteyaLiiethunsIaoy
A iuraste lidnImaue (.gif) wazyhnsaudedisneen

7. fusuudelndnwaugiiniisiuusile uddafuAnasn
wUsiadnadu

8. gruAeyaTINFuUTEauIanddsTeyaLiietimTaaeuA
FINITNALANTUARIHANTHAUT Tngdunuvesteyaiiny
nulsdeunddstoyadediAieaniivianindiuaes Havz
FreBannunaeidilaglunsiansan (Heuristic Criteria)

9. ¥nsifiuamaiiliainnissvaeuasiwUsSaundds
Uoya

10. §rutesananisnsisasunmuUsSeulanddstoya o
YNLARINENISATIER TN 98

ANt lunnsg
WIS

(Heuristic Criteria)

grumdayasiasuatuImuAiiu “.gif” Lavihuinsiaaey
Tensugeiinuimaiiatesnimiewiniuassan [6] (e
Folwldnmuwana gif ldvhmsaudeyaiiiniusenuda) Sea
Julumumannisesnuuy

AAUTUNBUNITASIVEDU
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Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

:1:\5 Input Java Source Code File

[Import Failed]

I

EEE K ovwwords = “gif”

[Is Mot

[Import Successful]

Create Data Transfer Object (DTO) Q

v

Set Variable countGif = 0 E:

!

(
:
(
[

L

@et Each Line of Code Q

W

Check Data Value E

[Mot Found Kewwords]

[Found Keywords]

[ Set .gif File Name to DTO 5

Last Line of Code] /K/
L T
ﬁ,[/IsLast Line of Code]

Delete Duplicate .gif File Name Q

Count File Mame and 7
Set Value to countGif
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Evaluator

Heuristic-Based Usability

BEvaluation Tool

T

Get Data from countGif Variable E

Compare Data Based Ki
on Heuristic Criteria 8
Set Data to DTO E

(
(
(
L

Get Data and Show Result
(Highlight Code + Comment) 10




91

§715N99 3-20 TUNDUIZAIVNTUNITHTIVAOUYDAINIL SHATD AL8 (819899179757499] 3-2)

JaA1a1y

Are unnecessary moving animations of information (e.g.,

zoom in, zoom out) avoided?

1 a

NANTITERAN

9

Aesthetic and minimalist design

a

LUIARLUNITNTIVEDU

1. dnideyadnlndsiasuadu (Source code) nMw13171 (.
jar)

2. uihdeyaanning configtxt Fegldsryduiugsgavesns
wanssanmiadoulmitoensuld wieldlunismsieaey

3. asduUsdeulanddsdeya (Data Transfer Object)

4. arauazimunmlitususildnaaeunisuaniig
aiadeulm (Animation)

5. Buumsenulndsiaduatu wareuld config.txt

6. fmunAnfifldivunuasiiuys

7. sruAndeyasiasuatiuitasussiaimusiaduatuild
fvuansianssanmadoulyn ey
“startAnimation” v3elil iilazyimstudnnuvesdeyaiiae
wazfiudeyaawnusilinsisasunisuanmanmadeuln
8. s uArdeyaTInFuUsIethanATIIEBUA I8N
fvuanisuanamaniadeulin tnsaznsvaoun e filild
anlulnd Config whishunSouiisuiusuuvesdeyai
wunnmuUsdeunddsdoyaindidtiesnivideiviniuaitgld
Tditan Fsazdredsaninamidlflunisiiansan (Heuristic
Criteria)

9, nsifiuAwaildannnismsisaeuasiuysdoulansids
Toya

10. S1udeyananisnsIvasunfLlsdoulanddstoya Lile
thinuanssansnsvaeuiivines

e lglunnsg
N5

(Heuristic Criteria)

guAtoyaTianuatuInuANYINGU “startAnimation” Lag
11195338 UNANTIUINIATNUN IMUATIA TREN I M TN
G % = & Y

Agleldun Jasitulumuvdnnsesnuuy

ANAUTUNBUNITNSIEDU
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Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

:1:2 Input Java Source Code Fle

[Import Failed]

-

[Import Successful]

i

Input User Config File

B

[Import Failed]

=% Ponnrds = “startAnimation”

[l5 Mot Last Line of Code] /K
L

[Import Successful]

Create Data Transfer Object (OTO) Q

|

Set Variable countAnimation = 0 Q

v

Parse Jave File and Read Config File Q
I
fa
o

[Mot Found Keywords]

|

= Data from Config

@et Each Line of Code

v

Check Data Value

(
(
(
L
( Set UserConfigvalue
{
(

[Found Keywords]

[ Set countAnimaton ++

[Is Last Line of Code]
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Evaluator

Heuristic-Based Usability

Evaluation Tool

i

( Get Data from
countAnimation Variable

Compare Data With UserConfigValue 8\
Variable Based on Heuristic Criteria |

!

)

et Data and Show Result
(Highlight Code + Comment)

L]
[ Set Data to OTO K9
.

K\
10
-

o
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§715N99 3-21 TUNDUIFAINTUNITHTIVAOUYDAIIL SHATD A19 (819899179757499] 3-2)

FoAnu Can the system be protected, or confidential areas be
accessed with certain passwords?

NHUTIIEAN Privacy

wuaRaluNIIAsIREaY | 1. dnddeyaannld activity mainxml

2. a5 13fuusdeulanddsdoya (Data Transfer Object)

3. aauazivunalitusuUsildnaaeusUuuudeya
Wninves EditText

4. Gudumssuladdeya XmL

5. §rurdeyasyiodiuust (Root Element) a3 “Linear
Layout” 58 “Relative Layout” 21alwa activity main.xml
6. S1uArdaya0ALLs (Element) fifodn “EditText” fismun
7. $urdeyatonm3tas (Attribute) 9o
“android:inputType” ﬁagﬂmaﬁmuﬁﬁ%aiﬁ “EditText”

8. urdeyauesvidditeulsadusuusdeuanddadeya
(Data Transfer Object) fasnadu

9. sruAdieyanInduUsoulanddsdeyariietunmsiaaeum
AgUkuuteyatiined EditText

6 1

1 1 % @ ¥ =~ o
10. mummmmmmLLUiaaUL'«mmawauaLwammauqﬂiu

Y

N199329FRUANNFLUTDoULRINAAIToLA

RV
|

11. dmuaaduls tngladawinduandeyaeisisdvesiaulsd
aulnAdstoya (Mlannnisuendeya)
12. "hdeyaugAsuiuudeyaininves EditText Ng1ua1wn
Infldunilsvestaidumin "password” wazAfionulaainue
an309% "android:inputType" 1T "textPassword" wseld 413
AdayanudenudIeny agvihnsimvuae “True” Tifum
wUs “chkinputPassword”

& 1w v oy o Y I3 1 v
13. iivAdeyaninainduusasiuUsdeuanddalaya
14. 8ruandeyavindiulsdeuanddedeya wuanhanlaun
MTIEOU F99zo1989 NNl un1SRAITeUN (Heuristic
Criteria)

[ [ 1 av v Y [ 6 1
15, ASAUANATIRAINNITATIEOUAIAILUTDRULANAES
ULa

Y 1

1 ¥ o < Y
16. 91uLBLANANNINTIIABUIINAUTEOULINAGITRYA LD
LU ILANINANITATIVAOUTINTUIRD
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nauilElunas Atayanann3Uog (Attribute) i3 “android:inputType” 7

WA1TUN ogluloAludidodn "EditText" dosianiu “"textPassword”

(Heuristic Criteria) muiegsasolll Ssandulumumdnnisoenuuy
<EditText

android:id="@+id/password"
android:hint="@string/password_hint"

android:inputType="textPassword"/>

ANAUTUNBUNITNSIVEDU
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Evaluator

Heuristic-Based Usability

Evaluation Tool

¢

o

Input activity_main.xmil

I

[Import Failed]

e

[Import Successful]

Create Data Transfer Object (DTO) 2

|

Set Varizble
tetMame =
ttinputType =

E

chklnputFassword = False

I

Farze XML Datz

3=t Root Element

"Linear Layout” or “Relatie Layout

I

Get All Element “EditText”

!

]

et Attribute “androidinput Type®

v

Set 4l Data to OTO

)2

AN N Y Y Y Y Yy

==t Data from OTO
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Evaluator

Heuristic-Based Usability

Evaluation Tool

[ Get Length value
from S::‘ll,it String
Set ttName and tetinputTyvpe
from Split String Data
[ Check Data Value @

[EtMame -
"Sapassword®s”]
[EtMame =
ngy A"
bpassword "] [ InputType
= "tectPassword"]
[EtInput Tvpe
= "texctPassword"]

[ Set chkinputPassword = @
True
Set Da‘ta o DTO
from Variable Value

[Value <=Langth]

[Value = Length]

Get Data from DTO

|

Compare Data Based
on Heuristic Criteria

v

Set Data to DTO

|

et Data and Show Result
(Highlight Code + Comment)

EE ' &




unNa 4

) A A
ATTNAUILAIDIUD

aa A

dmvuniazinduneuisfiesnuuuuazesureliluund 3 iaunduedeaiio
Usgiuanuansnsalunslinudsdidaindmivieundndunounsoss afidsldinnig
"TlLﬂi’]%ﬁaaﬂLLUULﬂ%QQﬁ@@T’JBﬂ’H&HQLguLLaa (UML: Unified Modeling Language) tioa5une
flsfdunisinauveainiesile dsazUszneulufie unun wgalaa (Use Case Diagram)
WHUNINADNTTU (Activity Diagram) hagkiun1nAang (Class Diagram) FILDIEAINIINGD
Tunsimunedesiie aunsnedueld dail

4.1 N1ATIHLAZDBNWUULATD LD

mﬁLﬂswﬁLLazaaﬂLLUUwﬁ'aaﬁa%L‘%MmﬂLququamaﬁaﬂ%%mammé’uﬁuﬁ‘
sewefldsuiladdureaiasiio anturzesuisduneuvosianssuluurazgainadie
WU MAINTIL pSUnElAsiad SR slomsLHunWAaNE LazeSUNEETUTUREUNTIY
AMElUMIBLHUNINEIRU

4.1.1 NUNTINY LA

wunmeanavataselioduiining 4-1 lneseasidenveswazgamadun
M13199 4-1 3 A1590 4
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Heuristic-Based Usability Evaluation Tool

#3131318 Config AN 155 2iine

3 ar =
un 1’3l config Amiunislszaiu

a0 l3ld Config 1T un 155 20lu

/TN

s Tl 1Ed sy sy s=diun

au'loldfe= ¥ msuastszdv

Mg szaiu

FypanramsUszuiu

NINT 4-1 URUNINgFIATYONATDITD

m15799 4-1 AresuIegaina “as1alng Config msumsUseidn”

Use Case Name:

a5l Config dmsunisuseiiiu

Input:

Toyanyldldiinan 1wy Yo Textbox dmsurumdeya (ald

TunisnsivaaumudisafininedIfu Textbox) Wumu

Output:

lud Config dwsunisuszidiu

Brief Description:

aunsaaslvia Config liethaunteliiaIesiioinisussidiu
161 Inedeyalaunandigldldaidnun




MI5N7 4-2 Aesulegaing “uilylnag Config dmsunisuszidu”

Use Case Name:

uAlolvla Config dusunsuseidu

Input:

1Wd Confie fidasnisudla

Output:

lud Config Munlateusasud

Brief Description:

ansaunluteyalulvld Config la lnaidloudladeyaiseuios
wanady “duiin” seuvazuansdeniny "Tufinteyaiseuse
e

m15097 4-3 Aesuregaing “aulia Config SmsunIsusudy”

Use Case Name:

aulna Config dwsunisuseudiu

Input:

lud Config Ni9osn15au

Output:

laifigelng Config NMDINITAULARIUUNTINRD

Brief Description:

anansaaulng Config I lnewladlHidenlld Config Ndpans
AU WAINAYN “au” sruulTLanstonIl "audeyalseuiey
ud" uazdalna Config NiResnisavagmeluanuiiiae

m15799] 4-4 Aresuiegaina “Untlnanezlvamsunisuseidi”

Use Case Name:

Pt indnaslddmsunisuseidiv

Input:

AndroidManifest.xml, MainLayout.xml, ActivityMain.java

Output:

wansteludNuiddnsauuntinee

Brief Description:

anansai it lidfazhanlddmsunisussiiule Tnegldnads
"Fonlwd" udwhnsidonlwdidosnisini weidenluid
Seuesuad Janady “Import File” ssuulzkanItonIy
"Import Yeyadisa’ uazdolndfinirdseazuansuunthae

100



M1507 4-5 esuiegaing “aulnaiiaslydmsunIsussidy”

Use Case Name:

aulnanaglddmsunisuseiiiy

Input:

Inanfpansau

Output:

LifFelndidaan1saukansuuringe

Brief Description:

ansaulranazlddmsviluvsudiuld lnediegldidenlng
MF0IN15aU UMINAYY “au” svuvazlanstony "audeya
Seusesudn” uasdelidndesnisavasmeluannuine

M5 4-6 Aasurggaina “vinsusuidu”

Use Case Name:

R IFEAR LY

Input:

Inanaglodusulsediunianum ( AndroidManifest.xml,

MainLayout.xml, ActivityMain.java, Config File)

Output:

Nan1sUTELEY

Brief Description:

A11150YN5USEEUAINEINITAAUNT LT ULUUD ALUNR
ntidnndle lnedenlwdndenisnsavaey udanalu
“Evaluation” Han15USEIUILLEAIUUTILNRD

15799 4-7 AIesUIegand “aseonnanITUsziid”

Use Case Name: deoanuan1susziiiu
Input: Nan15UsTLIUY
Output: nan1sUsEiuM UG Excel

Brief Description:

anunsadseanrantsUsuludulng Excel 16 lnefionants
Ussiiluazuansuuniiee Wigldnadu “Export Excel File”
sruvazyhnsateannansUssliuidulng Excel Togld

101
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4.1.2 WHUNINAINTTY

sy mAnssudurun il uan st une e InsTUINN T LAIesile Tne
anansaosugliiusazianssuiilassulinveutng Faununmdanssuasduununindiven
swaziBnveusazgainaifituneufansalatihg faseazBunuuauniniansum
AW 4-2 9 4-8 Fastolul

1) wunmAanssuaselngd Config dmsunisuseiiiu

a414lWd Config drwiunnsuszuilu

User Tool
naUy "Create Config File" 4 uaAduiadmTuinium Config I%

Tadauadmiduinviuad Config
y

AUy "Generate Config File" 1 a¥14lWd Config l

[ dlvldgnsa)

\[ﬁ%’] dvldlidnsa]
( usnatoa uud afiou 1—

%[ uanadaluld Config fladradnia J

o

29 4-2 waunmAanssuasiilng Confie 1msunIsuseiliv
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2) ununmnanssuwnlulng Config dmsunisuseiiiu

wilulvld Config d1wiuntsuszily

User Tool
| VLo
Hon'luld Config Afaannaufluan L uandidRadmivudly Config }e
A

Tadayalazufiludn Config

4

.
nAdy "Save" r[ Tufinlyld Config }

[Tufinlvddnia]

[Tufinlvglidnsa)

[ wamatoruudafou

waadtonwimensdisa ua

Yiurarmaudlulvld Config

)

2IW9] 4-3 W IwAanssuunlylwa Config #msunsussid



3) ununmnanssuauld Config dmsunsuseidiu

104

aulvld Confie drviuntsuszdly

User

Tool

4

-

%[ Fon'lwld Confie fdasnigau

(

/L u.amifaﬁfmmﬁal.ﬁaunﬁaulwﬁJ

)
.
[ ARUY "Delete”
vy
[luidaan1saulvld] Y
[#a1an15aulvid]

-

yin1saulid Config ]

[aulvldd13a]

[aulndlidn3al

wanstanundafiou

wanstor i Tensansa

®

29 4-4 uaunwAanssuaulna Config #1m3UnsUseiilu
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4) wHunnAaNssuLNnanasTgd1nsun1sus ey

g ez Wawdumsusailu

User Tool
s Y ( 4
nadY "Import File" o wansithdrafio e nlidflaz1d }—
b vy I\.
= I3
Honlwdda=1d
b A
A
d Y
ARyY "Ana4"
b | A (_
rL wnrsundlng }
[idlvdansa)
[dlvalidnsa)
[ wandtonuundadan ]—
wandlanuiisentsansa uas
uansteldhint

I 4-5 waInInAInssudna lnaegloamsunisusadu
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5) wHunAanssuaulndnaslddmsunisusediu

aulwafa =T wmumsusaiu

User Tool

N
—{ Honlwdfdeaansau ~.
A

N

[ naly "Delete” f ug ﬁaﬁaﬁqmuﬁmﬁauﬂﬁaulﬂﬁJ

) L

[lsidaan1saulua) f
’L vinisaulvld ]

[#aannzauld]
[aulvdd13a]
1[au1ﬂa'13ja° W59]
uanadoaundadiou

wanstionui Teansdania

®

2N 4-6 warnMAINssUAU a9 lga s UNITUT U



6) HUNINAINTTUVINANTU T LY

Wintsuszdlu

User

Tool

¢

\ #IN15R57389U Code 1184
ARYYU "Evauate”
Tusungu

[d3a]

[Laidg1Ea]

[ wanstoaundadoau o

wanamaludeiuy uaziiud
Code fmudafinnana

Tumsesnuuu

P

2INT] 4-7 WAL INAIATIUIINITUTAUTY

7) WNUAINAINTSUAIDBNNANITUTZLIY

damanmanisuzdiu

User

Tool

[ AAUY "Export Result" }‘

H[ T2UUYIATS Generate File J

[d15a]

[ ety "Save" uazlddelud J

[laid3a)

[ uanatonruudadiou

{ Juiinlvld J

AINT] 4-8 UAUNINAINTTUAIDONAANITUTLULIY

107



108

4.1.3 WNUNINAAE

LNUAINARNIAWEAINITOSUNETATIAS19N15YIN9 UL AN AR US YD ILA AL AR EN
Wnduneluesesliauseiuaua unsalunisigauda8Isafnd s uwoUna AT UL Y
ATDUA TILNUNINARNFLT1EAZLDYARININA 4-9

<<Boundary>> <<Entity>> <<Control>>

DownloadFileUl | _ _ _ _ ={ Result File WriteResultFileController

|
Evaluation Controller
<<Control>> <<=Control>> <<Control>>
_| | ShowResultController HighlightCodeController [ WriteCommentController
I
<<Control>> <<Control>>

ReadFileController CheckValueController | _ | -
1
it
!
) "o
: Files for Evaluation : |
<<Control>> | : :
I 1
ImportFileController I : : : :
! 1 : "
I 1 | : I
W WV V'l 1!
v b
<<Entity>> | <<Entity>> <<Entity>> ro
<<Boundary>> <<Control>> : |
Manifest File || Layout File Java File Ll
ToolMainUl || DeleteFileController | { 4 | 1 :
ol

1
n A R '
I | I 1 | | I
I T ] | i
b ] | ! I
o T T i 'y

] 1
b
<<Boundary>> <<Boundary>> <<Entity=>> : )
1
EditConfigFileUl CreateConfigFileUl Usability Heuristics = ,' ]
I
I
I
I
I I :
<<Control>> <<Control>> <<Entity>> :
EditConfigFileController CreateConfigFileController Config File R JI

<<Control>>
DeleteConfigFileController

2INT 4-9 UEILNINAAIFDFUIEIASNAT INUALA UGS

YoILeazAAIFIAn YU gAYl
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21N i 4-9 1Wunisuansununwaaalaglduuusudas (ECB Pattern) Tunns
ssulasassarAuduiusveesesle Fuwlsinvesnanasondy 3 wuu Ao veuwwn
(Boundary) fig 5a°uLamtﬁ‘i?iLﬂuei'su@iaﬂismuﬁ’wﬂ%lﬂ%qﬁa, n1suAY (Control) Aa oy
wndidusnansszninedsuianfueulnuazioudin diinthfindnfenisuszaiana way
Louiifl (Entity) Ae Soulanduesnanaildifiuteya Config File Insusiazaaaanisnasune
sl gsed
1) ;aa ToolMainUl WWupanavdinveuwn deintildudiureuszaiuiu
Aldlunisdndrlnddmiunisusediy, nisauliddwmsunisusedu, nasasalag
Config, n1saulud Config, n1suilalwa Config, N15vNM5UTEATU WagAITWERINE
n1suseiiiulneaaia ToolMainUl 3gdina1uduiusiuaana CreateConfigFileUl,
Aane EditConfigFileUl, ma1d ImportFileController, aa1@ EvaluationController

lagaand ShowResultController

a =

2) Aand CreateConfigFileU! LJumaiavfinvauian Fedininmdudiude

'
1 a

Usvaunugldlunisadalng Config MAvangldimuaiielddmiunisuseidiu

Y

Inemaia CreateConfigFileUl azdlanudunusiuaana CreateConfigFileController

3) aand CreateConfigFileController Wumanavilnniuay vimthiasdlg
Config muAVEldimuaLasanidunIsinuAIanaia ConfigFile Favzsuddmnain

MA@ CreateConfigFileUl

4) pand EditConfigFileUl Wumanaviinveuiun fadlwinduduneuszanuy
fugldlunisunlateyavetlid Config Wiagldsasmsiisuwlasnisinvunefiagly
d1sun1suseidiu lnuaana EditConfigFileUl agfiminuduiusiuaand

EditConfigFileController

5) Aana EditConfigFileController Wupanaviinniuau viminiudludeya
w04l¥ld Config murngldrimuauazaniunisiivAiaiaaia ConfigFile 33985y

'
o

AdaN1InAanE EditConfigFileUl

6) Aand ImportFileController \upanayiaauauyimiiundilnddmsu

N15UTEEIU F9985UAAIN1INAand ToolMainUl

7) aand DeleteFileController Wuaaaviinaruauiimthnaulwdundnnay

1UNVIINSUTERIN F9925UMEINnAand ToolMainUl
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8) Aand ReadFileController LYupaavinaruguiitniinnerulndsia

Auatundudnuusediu laglnafenuaguiannaaid Manifest File, pana Layout

File wazmaId Java File ¥995UmdInnaInAand ToolMainUl

9) Aana CheckValueController \uaanayfinnrunuiinniinnnsiaaeusia
AuatuNuLdUsziy 1agn190919a0U30198931NT0AINNTI8N1TUTELE
ANRausanIunsidauLaglng Config MgldlaAdiun Faasviusdeainaana

ReadFileController

10) Aat@ WriteCormmentController tduaanavfinniunuviininild
Touwugthlv o yalusviasuatuinmanudeinnainauauansatunslidnu

LNNUNBINAAE CheckValueController

11) aana HighlightCodeController tumanawfinarunuvinniiiuiudliiu
RVBITHARUATUNNTIINUTBRANAIAATUANAINTAUNTLEU Beaginausie

1nAad WriteCommentController

12) pana ShowResultController iWupataviinaruauyivinfinansnadnsy
Taa1nni1sUseiiiu 3998919 ume3nAald HighlightCodeController wazinly

waRINANAaNE ToolMainUl

13) aana WriteResultFileController tupanawfinaruauvitninnad1alug
NaNT5USLUNLEAL19INNNTATIINULDRANAIAAILANNAINTT LU ITIIUY T99gsU

'
[

AdIN191nAaE ToolMainUl

14) aand DownloadFileUl \Juaatavdnvauian Jafindrndudiuse
Uszanuiugldlunisdeeenlndnanisuseiiuliundly Feazvirnuseainaaia

WriteResultFileController

15) Aana ConfigFile Wumaraviinuiifvinniniidmsuiiuteyaveald
Config auigldrinunandiun Insauisaiseng, iurdeys, uilateys wavau
Toyald

v

16) ma1a Result File tdumatastinouifnlyuaninanisuszedu lag

iwsesileanunsadseaninadliuigldinnistuiinlivuasesmeuiunesvewmuiedla
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17) Aana Manifest File LJupatavsiiauianinisuiidiuiuiasagiawiie
Y11181UTHEAUATULAITIVIINITATIFDURTBRANANAAIUAINNEILITALUNT bY

31U

18) Aana Layout File umataudaiouifninisuidaunsosiloiouisn

BIUSHARURUULAITIVIINITHTIVADUNVBRANANNAUANUAINNTO MUNT LTI

19) Aana Java File Wuaaasiaounfniin1sudiIueIosilatinuiun

DIUSHAAUATULAIIINNTHIIVEDUMNTIRANAINNIUAIUEINITO LN LT
4.1.4 WNUNIWAIRU

AU AT NITDDNMUUBHUAINAATELAT BIFUADUNITINNTATIINUAINE P ULN D LAR

ay o ¢ I ®

fensufduiusseninedeuandvedaana lnuniseenwuuiaunmanulunuIdelay

[
o v o [

NAMMNEIAUTUABUNTTYINNUVBININTTUANINUANAINTTHIWTEN 4.1.2 @1unTaudns

!
L =

WHUNNESU Belis1eazidensana Ui

1) @513lud Config dmsun15UsELEU TURUATNEIRUAININT 4-10

‘User

‘ToolMainUl
] :CreateConfigFileController

create config file | |
<<Create=>

P CreateConfigFileUl

I
I
config value | |
|
|

|
|
|
|
| ﬂ createConfigFile()
|
|
|
|

.
X » <<Creates>

alt [create config file success] > :Config File
config file name I

| < ——————————— — — — - ——— —

[else] —H
I
I
I
|
|
|

—— A

29 4-10 wrunImaIsUnITaTIelng Confie a19sunIsUsesiu



2) unlalna Config @usunisuseiliy JuNUAWERUAIN NG 4-11

:User

i

edit config file (file name)

ToolMainUl

B

| :EditConfigFileController | | :Config File

<<creates>

W

confi

:EditConfigFileUl
ig value

|

p» cditConfigFile (config value}l l
|
\

writeConfigFile(config value)|

|

112

alt

] [edit config file success]

update timestamp of config file

——

29 4-11 usrdnImaaunsunlylnag Config armsunisuseiilu

3) aulwla Config dm5UN13UsTAEU TUNUNNAAURININT 4-12

!
I |t F

not confirm >|
_— —_—

e

|
not delete confie file | |
I |

:User
ToolMainUl
| :DeleteConfieFileController Lonfie File

| delete config file (file name) I T |

i i | |

| Confirm delete? | |

4l

= } |
alt ! J [Confirmed] = |

= — _confirm_ - delete confie file (file name) |

| > <<destroy=> |

| alt [delete config file success]

I config file deleted

| <————————|t—————=

| [else]

| notify delete confie file failed

| \T‘ E T

I

2T 4-12 Ui unisauvlna Config a1msunsuseid



113

4) Y twanagladnsunisusedin SwHunInwaIfuaanIng 4-13

ToolMainUl
| ImportFileController

import file [ T

<<Creates:

:SelectFileUl

I
I
file name for import |
|
|

importFile(file name)

»
* » <<creates>

J limport file success] ——>| ‘Manifest File, Layout File, Java File

file name T

_—.—_'
— ===l

2INT 4-13 waIUN a1 UNITUNT Inanalsa1msun1sUsedu

5) aulwanazlad@rnsunisuseliu TLHUAINEPUAININT 4-14

:User
:ToolMainUl :Manifest File, Layout
:DeleteFileController File, Java File
| delete file (file name) I | |
i ™ | |
| Confirm delete? | |
i | !
alt I J [Confirmed] o |
- - _confirm_ _ - delete file (file name) ~ |
Ll <zdestroy>>
| oy |
| alt [delete file success] P
| file deleted
| e m [ ——_—— —
| [else]
I
| notify delete file failed
[ L|J > T
| | L
[else] I not confirm |
=" — =2 |
not delete file
I I
f——-————-- = |

NG 4-14 waunmaInuniIsaulnanaglva1nsunsusesdy



6) Y1NN1SUSLLAU TURUNNARUAININA 4-15

User

%

evaluate

Manifest File, «Config File, Usability

Toolmainul | | :Readfilecontroller | | Layout File, Java File CheckvalueController Heuristics | WriteCommentController | HighlightCodeController | ShowResultController
T T T T T I T T
| | | | | | | |
| | | | | | | |
evaluate O 1 | | | | | |
| | | | | |
| parseCodel) | | | | | |
| | | | |
| check Coded R | | | |
i ] dl getinfaQ) | | | |
| | ™ witcomment0 | | |
| I b : > . I I
| | | | | hishlghtCode) | |
| | | | I » | showresult() |
| | | | | | —
| | | | | | |
Lo _Lecerre A ___] N
L | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |

AINT] 4-15 WAL INAIGUNITIINITUSSTY
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7) d998NHaNNSUTEIY TLHUAWAIPUAININA 4-16

:User

TaolMainul

‘WriteResulFiletController
export result file | |

:—__._ WriteResulFile(result value) [

—

s <<create>> |
alt [write file success] ‘Result File

<<Createss I I
I —»  Downloadul
. call result file

- |

result file for download
resultfie || T T T ===

AINT] 4-16 BAIUNINGI9UNITAN00NANITUTUULTY

4.2 NISNRAIUILATIINUD

ASHAILLATBIDUTELIUANNAINIT A IUNTS LY INUTITISARNF NS UL UNALAT UL

Asegs Faanmwinaendldlunisiauiwaznsimuidiudoussauiugldvosudas g

A159191U @unsnasuelanal

4.2.1 @NNINAUN T IUNITHAILILAS 9L

[

NYALLDYAFNINLINADUN b bUNISHAUNENSeS U laRatl
1) 8715A475 (Hardware)

- LATRIADUAADTLUUNANT MURBUSTUIBNADUMNARDSEOLLIY 3.0 ANZLEIHY

(Intel Core i7 3.0GHz)
- YNEALTITOIRBLNILADIUTBLSH (Ram) 8.0 Anglud (8 GB)
- g13afan (Hard disk) 1 wmszlud (1 TB)
2) BoNFLIT (Software)
- 53UUUURNS (Operating System) lulaswouviiulaad 10 (64 Tn)

- 9ndUd (Eclipse) TWsunsudwmsulddousiaauadulunisasnniosde
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4.2.2 dhuseuszanurldnureunieile

dsieusvaugldauvenniasdloUsuiliuanuaunsatunslidanudaditaind msu

WAUNAATULDUATYR @1U1TnaSUNELRaLUNAB AR

PY19DNNSYNUNANVD AT BN D USLIUANNAI LA TUNT T UT BT aRndmSU
WAUNALATULOUATDUAFININT 4-10 FUTUNTNDNITVINUNENVOWATDID LUy 2 Wity

(Tab) #119901591197U As uneRlgid lWdd 1 nSunisuseriiukazntnaentdd sy

[

waRINaNISUsEIY @unsaaSuelanadl
1) ythaanldidn nddnsunisuseiiu feazuusitandunisvinnudu 5 Haddude
- ilafdunsidlnanliuagldinunietluldusediu (Config File)

- ilafdunsidalvdendduunea (xml) Aldimungudnvugndnvesuey

NALATULIUATBEA

- flantum st g ndduwea (xml) AlddnsunisiruanIshaniug

Y1198
- fandunsuanlwdsiaduatuain

- Handunisuseuiiu
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[ Heuristic Evaluation Tool X

C | ® localhost:8080/HeuristicEvaluationToolWeb/indexjsp P

#owoy Google history in ph

Evaluation Configuration File Import Design Layout XML File
Fil v

Edit || Delete (IGY

Edit || Delete [ Design Layout File Name Delete
Edit |f Delete [ a xml
Edit || Delete (SN

Import Action Java File
Import Manifest XML File

File Director

File Name : AndroidManifest_2.x

AN 4-17 W19807150NIUVANYeAT9le
2) vinenlddmsunaninanisuseiiu feazuuadu 3 wiv (Tab) miinaeni1svinau

12
Yo A

aunsaasuelanadl

- ni9enIshandnanisuseiiuveslnddndidunea (xml) Algsiivua
AANBUEANTaLaUNAIATULOUATREAKANIFINING 4-11 Tnedlsidy
1571wy 2 Haddu Ao Hendunisianinanisuseiiunasfandunis

dsvandoyananisussludugduuulndiondiaa (Excel File)

[) Heuristic Evaluation Tool X

C | @ localhost:8080/HeuristicEvaluationToolWeb/indexjsp *

Manifest Layout Java

v | Export Excel File |

2] 4-18 wilmenisuansnanisusaduvesinaendiduuea (xml)

nldivunnaanyalsvanyesoUnanTuLounsees
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- yeenshanananisUseiiuvesldidndidunea (xml) Alddusunis
A1MUANISHAAINANTNDRAAIAININT 4-12 TaedifanTFunisinaudu 2
Hendu A Meddunisuanananisussiliunazflendunisdseandeayanans

Ussiuluguuuulndiondian (Excel File)

[ Heuristic Evaluation Tool X

C | ® localhost:8080/HeuristicEvaluationToolWeb/indexjsp g

it wed [l Google history in ph
“‘ e

Manifest Layout Java

Select file - [T v | Export Excel File

NI 4-19 wiaenIsuaneaanIsUsesiuveslnaendiduuea (xml)

NGTIRTUNITAINUAN I TUAAIEANI 128

- M129n1swangNan1sUsEuYelNd saduaTua1e I INg 4-13 1aedl
Handun1svitawdu 2 Mt As Haddunisuaninanisuseilunazilendu

msdseandoyananisuszdiunduguuuulndiondisa (Excel File)



119

[ Heuristic Evaluation Tool X

C | @ localhost:3:
£ oy [ Google histol

ph

Manifest Layout Java

ESEA ainActivity java v | Export Excel File

s AppCompatActivity {

2T 4-20 190 TUARSEANITUI TNV NE T URT U777
4.3 N1SNAFIULASD9D

va

AI3BYIININAFeUALAUARINSRelndy Tngldsiaruatuvesteundinduni
TOHANAINATUNITOBNUUUANNBITARNNITOBAKUUTY 19 Y0 M1UA1S197 4-8 1ATedlle

a’mﬁaﬁﬁmulﬁgﬂéfaaﬁmamimmaauiumwﬁ 4-21 99 NINN 4-38

m15799 4-8 Tayavegunmsuananisnaaevluunas eI sUseidiu

swd | TeA1n1us1en1sUseiaiu %agﬂmmamwamwmaau

A1 | Are operating system’s status bars mostly (or mwﬁ a-21

always) visible, except for multimedia content?

Are operating system’s buttons (e.g., back

A2 AW 4-22

button, home button) mostly (or always) visible,

except for multimedia content?

Can operating system’s buttons (e.g., back

A3 button, home button) be used without blocking NN 4-22

by the system?

Can every screen in the system be displayed

Ad AW 4-23

consistently with all devices of the same device
type (smartphone, tablet)?

A5 | Has a heavy use of all uppercase letters on a mwﬁ' a-2a

screen been avoided?




AN919N 4-8 %ﬂﬁgj@‘dﬂﬂgﬂﬂ’]?u@mNﬂﬂ’]ﬁnm@ﬂulmwiﬂzﬂﬂﬂ’]%‘ﬂiuﬁu (5i|)

120

sie | YaAnnusIensUsHIEiY FogunnsuanIHaNIIMAGaY

A6 | Is there consistent typography across the m‘W‘ﬁl 4-25
system?
Is there consistent design on physical size (font §

AT size, element size) across the screen size, and NN 4-26
screen density?

A8 | Are menu titles either centered or left-justified? NN 4-27
Can the system font appearance (size, typeface) y

A9 | pe changed to be consistent with operating nmMmN 4-28
system font appearance?
Do objects on the screen have the size that is y

Al0 easy to touch (about 1 x 1 centimeter or 48 x 48 AN 4-29
density-independent pixels)?

A11 | Does the search box have the largest possible mwﬁ 4-30
size that will fit on the screen?

A12 | Does the system support both orientations m‘W‘ﬁl 4-31
(horizontal and vertical)?

Al3 Are several search boxes with different mw.ﬁ' 4-32
functionalities not used on the same page?

Ala | Does the system provide speech-to-text to mw.ﬁ' 4-33
support searching?
In a data entry form, can the user move focus y

ALS | from one textbox to another textbox by pressing N 4-34
next on virtual keyboard?
Does the system not use too many typefaces?

A16 | (Typefaces can be used to emphasize the mw.ﬁ' 4-35
content but many typefaces may make users
confused.)

ALT 1 pre cyclical animations avoided? AN 4-36

A18 | Are unnecessary moving animations of AT 4-37
information (e.g., zoom in, zoom out) avoided?

A19 Can the system be protected or confidential mw.ﬁ' 4-38

areas be accessed with certain passwords?
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//** Heuristic 1 ** Operating system’s status bars should be mostly or always visible.

allowBa p="trus"
_launcher"
app_name"
=tyle/Theme.Holo. NoActionBar.Fullscreen™>

int uiOptions = View.SYSTEM_UI_FLAG HIDE_NAVIGATION;

int positionOfMenultem = @;
MenuItem item = menu.getItem({positionOfMenultem);
Spannable5tring s =

ff** Heuristic 4 ** Every screen in the system can displayed consistently
smallscreens="trus"

normalscreens="true"

&
A

ontal margin®
ontal_margin®

DINT] 4-24 HaNITNAADUNTITNUYDNANAINN TUAITOBNUUTIENTITH A5



122

Typeface face= Typeface.createFrom?
tvl.setTypeface(face);

Typeface facel= Typeface.createFromiAsset(getAssets=(), "fomt/fomtl.ttf");
tv2.setTypeface(facel);

Typeface face2= Typeface.createFromAsset(getAssets(), "font/fomt2.ttf");
tv3.setTypeface(facel);
Typeface face3d= Typeface.createFromisset(getfssets(), "font/font.ttf");
tvd.setTypeface(faced);

id="@g+id/about_support_donate_item"
t_width="wrap_content"
ight="wrap_content™

c_background”™

="@dimen/medium_text"™ </

.com/apk/r

openicon”
File" ><¢/

AINT 4-27 HANITNAFBUNTITNUYBRANAINAIUNITEONLUUTIENITT A8
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tvl.setTypeface(face);

Typeface facel= Typeface.createFromfiszet(getAssets(), "font/fontl.
tv2.setTypeface(facel);

"font/font2.

"font/font . tLtF") ;

f/*¥* Heuristic 18 ** QObjects on the screen should hawve

L4

id="@g+id/button 1"
layout width="88dp"
layout_height="88dp"
text="Bnt_2" >/

f/** Heuristic 11 ** The search box should have the largest

id="@+id/editTextSearch"
width="188dp"

g+1id/button”
yout_below="@g+id/textViewl"

t_marginTop="61dp"

string/enter_text”
ns="actionsend"
inputType="text™ ></f

I 4-30 HANITNAFBUNTITNUYBRANAINN TUNITOONLUUTIENIST] All



f/*¥* Heuristic 12 #* The system should be support both orientations (horizontal and ve

r
<

name=".MainActivity"
string/app_name"
eenOrientation="portrait™»
>

name="android.intent.action.MAIN™ ></ >
ame="android.intent.category.LAUNCHER™ ></

f/** Heuristic 13 ** Several search boxes with different

id="@+id/edittext_search”

layout width="fill parent”
layout_height="wrap_content™
layout_alignlef +id/button™
layout below="@g+id/textViewl"™

marginTop="61ldp"

id="@+id/editTextSearch™
layout_width="188dp"
layout_height="wrap_content"™

layout_alignlef H+id/button™
layout below="@g+id/textViewl"™

t_marginTop="61ldp"

1a"

E=tring/enter_text"
ime0ptions="action5end"

inputType="text" ><f

HINT] 4-32 HANITNAADUNTIINUTDRANAING IUNITODNKUUTIENITH Al3
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f/** Heuristic 14 ** The system should provid

id="@g+id/edittext_search”

ut_below="@+id
ut_marginTop=

//** Heuristic 15 ** In a data entry form, +the user should be able

id="@+id/edittext_address"

layout_alignleft
ut_below="@g+id/textViewl"
61dp”

tvl.setTypeface(face);

Typeface facel= Typeface.createFromAsset(gethAssets(),
tv2.zetTypeface(facel);

Typeface face2= Typeface.createFromAsset(geth
tv3.setTypeface(facel);

Typeface face3= Typeface.createFromAsset(gets
tvd.setTypeface(face3};

NINT 4-35 HANITNAFBUNTITNUYBRANRINAIUNITEONLUYTIENIT AL6
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GifDrawable gifFromPath new GifDrawable( "/fpath/anim_1.gif" );

GifDrawable gifFromPath = new GifDrawable( "/fpathfanim_2.gif" );

GifDrawable gifFromPath = new GifDrawable( "/path/a

mSwitcher.startAnimation(in};

@0verride
publi id onAnimationEnd(Animation animation) {
mSwitcher.setText("New Text™);

mSwitcher.startAnimation(in};

@0verride
public void onAnimationEnd(Animation animation) {
m&witcher.setText("New Text™);

m&witcher.startAnimation{in};

system should be protected or
fedittext_password™
h="fil1l_parent"
ent™

ayout_marginTop=

ring/enter_text"
inputType="text"™ »></f

NI 4-38 HANITNAFBUNTITNUYBRANAINAIUNITEONLUUTIENIT AL9
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1) usunaladu OwnTracks [9] Ae weunAntunvimMstuiindunisiiegvesyly
9199 MAUN1IlY Fesunisiduiinanunsaiinunsgauaanududiuiilunis

Y o v - I Yo A - Y Y ' o o -
Wihiaeyatiewusdulviuiieunianseunts lneilfegrmiiaafanini 5-1
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14:25 « Fri, 7 Oct

Friends
@ Owniracks - now Device-5x
236 Oxford Street, London 236 Oxford St
Connected

The Langham, London

Device-sm
REPORT = .2

London Palladium #*

Liberty London &

fia's Secret & sketch

Device-5x

236 Oxford Street, London

I R

AN 5-1 Fr9e199 190U UNALATY OwnTracks
»'d 1 07:00

Regions

L Home 07:26:49
" The Photograg Geofence enabled

Gallery

%

Work
Lenden Palladium = Geolence enabled

Liberty London &

Device-5x
236 Dxfor

d Street, London

14:31:05
Reported

0

Accuracy

5x
Tracker ID

owntracks/bby/Sx
Identifier

DI 5-2 §29e1991 190U UNAIATY OwnTracks (98)
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2) uaundiadu LeafPic [10] Ap uoUnaladuunalaes (Gallery) dmsuuansgunmn

waganunsatslunisesnuuunsuansgunwd vt luimunweundindudu

TeiAg19NTNADAIUNINT 5-3 Ay 5-4

= LeafPic

bt

(4%

209 5-3 Faegrnineleunalntu LeafPic

L)
€ 10of69

Music
0 Med

Podeasts

29 5-4 Freehanineleunaintu LeafPic (99)
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3)  waUNALATY WordPress [11] AB kaUNAMTUEINSUNISUEULAENITENIUUNAINL
Prelrnsleu wilukazmkawnsisaaslududvdrusvinlede Tneilsasna

PUIDANUNINT 5-5 LAy 5-6

Enjoy your
favorite sites

Share your ideas
with the world

Manage your site
everywhere you go

A0 REZ

€ Around the World wit.. # Pususi

Best moment of any trip - Around the World with Pam
pamelanguyen wordpeess com

The best moment of any trip, for me, is when 1 RSN T

first step foot off the plane. The whle of the trip

is in front me, ripe with possibility. Stats

Plan

Blog Posts
Media

Pages

asdfgh j kI

4 z xcvbnma@a

n23 , @ Englich . °

Themes

2N 5-5 86193119800 UNAIATY WordPress

Get notified
in real-time

&\k Happy Anniversary with WordPress.com!

Jodo Montes and 5 others followed your
P blog Around the World with Pam

) You've made your first post on Mastering
Photography.

You've made your first post on The Art of
Sound.

@ Theresa Ray and 2 others lked your post

Joio Montes replied 1o your comment
Thanks, | appreciate it! Il be publishing a pe...

m Yau've made your first post on The Caoking
a L Eon

All the stats
in your hand

Latest Post Summary

It been 8 pea- since Breskfast Time in Visirsam was puslished.
Here's how the post has performed sofar.

ks ot
El z

Today's Stats

= uEn £ yaoas > LiER W couuks

All-tima posts, views, and visitors

PosTs - s

5

a7

Mast popular day and heur
Wt P ARty s opuLAS HoUE
4:00 PM

Friday

DINT 5-6 Fa9e19n 190U UNEIATY WordPress (98)



131
mMInegeuUszansnmasnniasdevzldivinnisussdfiunun 6 au uuadu 2 ngu

AUsELIUAD NaNKLTEImiunITeRnLUUdIuisUTrauiudlduazngulniamun Jausas

nauasiiau@ndiuau 3 au swasdeadeyadiudivesiusaliuusazaududinisned 5-1

M15799] 5-1 TeyadIuiIvesguszidu

sTaRUTELIY D1

nguEUTZIY Inaiain

Usgaun1sainingu 29

AU Programmer (Mobile Application)
anufiviney USEN wemud dulus lwosia 911n (Urvw)
STRRUTELY D2

NIy wnaain

Usgaun1sainineu 21 81U

AU Senior Programmer (Mobile Application)
anufivineny USEn Inwenyl (Usenelne) 31in
STRRUTELIY >

nauduszidiu tmio

Uszaunisaliingu 178 \iou

AU Developer (Mobile Application)
. SUANSIMENIAIYE iR (UEW)
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m15799] 5-1 YeyadudIvess szl (fo)

eV GIEETE E1

0 v a v
NANRNUITLAUY WYY
Uszaunsalineu 54U 2 oy
ARUL9TY System Analysis (Mobile AppUcation)
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Ad => Can every screen in the system be displayed consistently with all devices of the same

device type (smartphone, tablet)?

AT => Is there consistent design on physical size (font size, element size) across the screen size,

and screen density?

A9 => Can the system font appearance (size, typeface) be changed to be consistent with

operating system font appearance?

A12 => Does the system support both orientations (horizontal and vertical)?
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Ad => Can every screen in the system be displayed consistently with all devices of the same

device type (smartphone, tablet)?
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A5 => Has a heavy use of all uppercase letters on a screen been avoided?

AT => Is there consistent design on physical size (font size, element size) across the screen size,

and screen density?

A9 => Can the system font appearance (size, typeface) be changed to be consistent with

operating system font appearance?

A1l => Does the search box have the largest possible size that will fit on the screen?
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Ad => Can every screen in the system be displayed consistently with all devices of the same

device type (smartphone, tablet)?
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A5 => Has a heavy use of all uppercase letters on a screen been avoided?

A6 => Is there consistent typography across the system?

AT => Is there consistent design on physical size (font size, element size) across the screen size,

and screen density?

A9 => Can the system font appearance (size, typeface) be changed to be consistent with

operating system font appearance?

A1l => Does the search box have the largest possible size that will fit on the screen?
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1. Visibility of system status
. o sensUssfiudetidunisussdiuny
(1) Does every display begin with a title o - o -
) o mmgaﬂmemmigm‘umgﬂsmu N
S1 or a header that describes screen Tl " & . .
‘msuaLLa:Luamummaamﬂaaaﬂumah
contents? 4 4 o e
EﬂﬂWﬂzWG&lﬂWLﬂiENNE]JJ’]iENiUlﬂ
o, | @5 there some form of system L fsuvunarezuuuuvesnsneuldiuglily
V"J a o (2 @
feedback for every operator action? nsufduiusivszuy
(3) In multipage data entry screens, is - e o
, . 5 fsuvumslddadnuallunisuans
S3 each page labeled to show its relation to Tl o o . . y
AUFUNUTVBILARLRUIID WA NUANUUUY
others?
7 . =
} i NN3NTATIVADUNVULBUNAATUNFULUY
(4) If the user is scrolling to the boundary . 4
o ) o NTUEAINATDIVDULUATIUNITVDYEAN
Sa4 of an element (e.g., listview), is there Tl v e w W . -
i mnzauvaell? Sududesendeiansagiu
some visual cue? -
YesaulunsUsziiiy
(5) If the system contains splash screens, Tuasnisuans Splash Screen aunsadinis
S5 | does it provide what the system is doing U | wansaldvainvaneguuuy winusidnue
while the splash screens are displayed? nseenkuUlUshnTULAazUTELAN
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1. Visibility of system status
(6) If the system receives important
information from background actions Tuneundedunileq Insmuarnves
S6 | (e.g., sms, cloud messaging), does the Ml FPUUMAEFULUU N57RLWRIL
system respond (e.g., vibrate, sound) nsesdlonsessudsilaenn
by alerting users?
sUuuuleraudenuvaneiivaty
' S FULUU UagmIfiasuaniaIsnde
(8) Is the logo meaningful, identifiable, 9 o a .
s7 ' - iy Aumelaavsellzdesnde
and sufficiently visible? - ve @ o
AsunuuazanNIanadunulum
AnaL
IuﬂqiLLaﬁﬂiqﬂﬂqisﬁall“aﬁﬁaqﬁgﬂLLUU
. (9) Are all the items on a list go on the - N eUndrduadenlduagyh
e a o o o A o
same page? NIILVYUINAAURUU INYINNAZWRIUN
1399195895V
(10) If a list of items can be sorted Tunsldfeulunanssenisteyad
< according to diffrent criteria, is there an 1 nangguRUUNgIRIL L UNGIAT Y
V]'J = v o a L C =
option to sort that list according to all wenlduazyinmsiBeusiaduat 39
those criteria? BNz HAIUILATDENN 5895
(11) If a list contains items that belong . . y
) _ lun1sdanuInvynisuanisenisteya
to different categories, are the users - doo - .
) . g gULuUIRNRILILEUNALATUAE
S10 allowed to provide filters to narrow Ml “ o . - v v o
W@eonlduagyinmafisusiaduatu 39
down the number of elements that 4 . i o
' gInNziaILIATOoNTRI5Y
they need to inspect?




159

915199 n-1 T18M5UsH Ui laIu5a9s19a0ulaonluld (ma)

1en1sUseiiuilsianunsansadaulaonludi

Fen1sUTTd Uszinnsnems WRNa
Uszidiu
1. Visibility of system status
nsdnnguvesneulnga (1Wu Yaensen
, Joya, :18N13AT0UAIN) MINAEYI
511 | (12) Have the controls that are related to il - o e
fnsdnnguuesnoulnsanialai? fog
a task been grouped together? . - o
9IS INLaTANNTANTRIAU
Tunmsuseiiiu
nsfazuenIannlngiay
<15 (17) Is response time appropriate for the 1 winganlunmsuanslyigldnsuiisnm
n N
users’ cognitive processing? Tumsuszananaiu Aesldiansugiu
warAuFAnvesalun1sUTHiY
AsiszuenIIaNlnsheay
s13 (18) Is response time appropriate for the N wngauluN1IMUAUBINTRNUTDS
e o wul v o
task? sruuiugldiu fesefeiansaain
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(19) If there are observable delays . Yy
A0IULNIININIUVDITEUUUUNNAY
(greater than five seconds) in the o dew - . “ oo
S14 Ml gﬂLLuwg‘wwmLLanawzjuazLaaﬂ’Lsa

system’s response time, is the user kept . - vy o o
LAZNINILVYUINEAUAUU 98INNY
informed of the system progress? 9y 4 .
NRUUINAIDINBDUIDITU

Asuansfden N lginsdenuaIu
(20) Is there visual feedback in menus or ¥ . Ao -
@ TUla8 FULUUNERRILI LB UNELATY
S15 | dialog boxes about which choices are Ml o e . .
zidonldiazvihnsilsusiaauaty
selectable? ~ 4 . 4 .
WYINNAEARAIULATDILDUITOITU

AsiarveninlenauaUnsaFeANNDd

S16 (21) Is the current status of an icon Al ﬁﬂ“ﬂé’%ﬂLﬁ]uM%alaj? A

o s vm
@eziy lielezicel Fnsugauarenuidnvesaulunis

Usziiiu
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(22) If expandable menus are used, are A v ¥ .
@ MilwugeslRagrununyautiu g
S17 | menu labels clearly indicated that they Ml o o
DAL TUYIURALANNIANVDIAU
expand to a set of options? - °
Tunisuszidiu
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2. Match between system and the real world
PN LRV ERL BTN D
<18 (23) Are metaphors (e.g., icons that - ANuMINgAsIiUNTnuludinased
3/k) .
match actions) used? NANKAYUUVYINADNITNALWRIUN
1A393ANINTIVEDU
P P & o W 5 alg ¥
nsiazuenlaitlemounsedadnualfild
Tuweundinduidudeydnvelngled
ANUAWAY vsaliauvelufaLe
S19 | (24) Are icons concrete and familiar? Tl yisolal? (wu Tddyanvaldmesuanita
msauteys sy Sududesade
s iarauianvesauluns
Usziliu
P P & o W 5 alg ¥
nsazuenlaitlemounsedadnualfily
Tuneundindududydnualitinanm
' ‘ wnzaunIwnuInusTIuve Ly
(25) If shape is used as a visual cue, o v ave o« o
S20 ) ) hly wioli? (W Tidydnuvainyuwiduuey
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nawdunneatuamaudaan Wusu
Fududesendeinsugrauazauidn
vespulunsUsziliy
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(26) Do the selected colors correspond 4 v o adiee
. nsdernuvIngdenafesi uANELY
to common expectations about color o y e m mw s .
s21 o nly Aungluauiluaswmioli? desendy
codes (e.g., use red to indicate danger, . e
o s aarauidnvesaulunis
use green to indicate safety)? -
Useiaiu
nsfiazuenieAumuzanlunis
(27) Are menu choices ordered in the Smﬁwé’ummmﬁﬂiaﬂﬁa;&auuuaﬂwﬁm
S22 most logical way, given the user, the U FunaauTuneuNdenAR DL AINEEL
item names, and the task variables? nioli? AosenAviansag e
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2. Match between system and the real world
4 ey : o
) ) ) i mi‘mﬂwamwﬂ%mmmmut,mwuﬂ’ﬂ
(28) Do menu choices fit logically into o o
) ) o mmwmamaaiﬂUﬂﬂiLuluJMialm? fDIBNAY
S23 categories that have readily understood Ml - o
i aﬂﬁng?fuLLazmmgaﬂwamulumi
meanings? =
Usziu
| A sy Y A o
mi‘vmz‘UEJmW\Iamauﬂaluwmmmﬂuuu
- (29) Do related and interdependent 1y woUndindullimuduiusiuniola? fes
v"g v a Ve
fields appear on the same screen? mﬂmamuzywmuazmwganmamﬂum3
Uszilu
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(30) For question and answer interface, e Py . N
) ) ) 2 adiladie awnsadeansiuglila
S25 are questions stated in clear, simple Tl “v .-
mmsamma"l,m? FABIDIALIITTUEYEULLAS
language? e -
mmgaﬂsuaaﬂu“lumiﬂsmu
msfiazuenindmsldmmuioUsyloai
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V"J v v a Vet
grammatically? fosenfeinTugnuarANuinvesauly
MsUsElY
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user’s task domain? v o Y -
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a. Use the same language as what the o ave « - - o
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S27 | users speak. 3l e w e A .
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b. Use nomenclature on specific domain. - o
) ) ’Jmingﬂzuuazmmgaﬂ“uamulumi
c. Employ user jargon and avoid system -
] Usgiiu
jargon.
3. User control and freedom
(35) Can the user interact with the - i y .
} . s Anuianelasien1sldnussuuTeIusiay
S28 system continuously (without system ylu D e
yanalaiviniu
hang or freeze)?
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3. User control and freedom
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<30 entry screens, can the user move 1 walduivanvang JuLuug ke y
m a o & v ° = o
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consequences? . - v v o 4 o
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S32 level of a single action, a data entry, and Ml ¥ doe -
. TulivannvansguuuungimuiLeunain
a complete group of actions? . “ o . - o v o
Fuazidonldiazvinsilsusiaauati 39
pInTiazNaILLATewlaNTe95y
nsimualEldaunsavitnisenidnnng
_ hanuresnunmaiiuniseguuley
(40) Can the user cancel the operations o o e dve
S33 | il WalATUNaIN AU FULUUTIRNALILDY
in progress? S o am o S
wanduazidenlduavnnsileusia
fuatu Jewnfiazwaneiedleusesiu
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3. User control and freedom
q' ' v A
nsigvenIgldanansaifonuas
(41) If the user can go back to a 4 v A w o
' . wWasuwlaauyldhenseli? desendy
S34 previous menu, can the user change Tl - o
' ' ' s rauazeuianvesaulunis
his/her earlier menu choice? -
Usziu
) nskaneEaY NN autuivanvany
(42) Are menus broad (many items on dvo e a e
3 sULuunE Lo Unanduadenlduas
S35 | a menu) rather than deep (many menu Tl ; e o A 4 o
YINNSUYUTRAAUAUY F98INAEARIUN
levels)? 4 A .
LA3D9LBNTBITU
N137192UBNI B UNAATUAILITOLARNS
o3¢ (43) Is virtual keyboard displayed only L1 uuRuriadioulfegnsmnsauaniziaa
14p] do L& o o a
when necessary? Adnduintiu desenfeiansagauay
ANuidnvaseulunsuszidiu
msfmuadsligldaunsodounduiiug
= a o a P
o edlpuuuweUNaIuiivanvate UL LR
(44) Can user hide virtual keyboard o oo - . < ow .
S37 Tl Fmnweundinduasidenliuagyiinis
when unused? - v v o 4 o 4 A
WeUSTERUAtU 398NN iaIuILATaIle
119995V
nM37azUaNIUeUNAATUIna AU
Mivsnzawviseliiu (Wu dnaludeundu
(45) Do screens move forward and . o A Y P .
S38 i Ml ASEBUNAUNA YU LUUA) AI9AY
backward step by step sequentially? - e
FTsugauareuidnvesaulunis
Uszidiu
woundduiinslaldnmmdeulmiiionia
<39 (47) Does the system use transitions to 1y MaUAUNINTe IDUENIAUENWLS
n v awa oy e
show relationships among screens? synnavithevnasll? fesendeiansuu
wazau3AnvesAuluni sy
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3. User control and freedom
(48) If a dialog is showing, is the
location of positive button (e.g., OK
button, next button) on the right and
negative button (e.g., cancel button, nsuanwmthealaneuiugld nsn
back button) on the left? (Placing G‘hLmﬂwaqﬂuﬁ?amwwmaﬁgﬂumamﬂ
S40 | positive buttons on the right gives a iy LLaxWNaUmﬁuﬁﬁﬂ%ﬁul,ﬂaﬁalﬁ (e ddu
sense of continuing and progressing the Uy "Anag" axag}'ﬁé}m‘iﬁa (udu) fFesende
task whereas placing negative buttons '“.mmtg'lmu,a3mm§§ﬂ‘uamu1umsﬂixl,ﬁu
on the left gives a sense of reversing
the task. This is also easier to
comprehend at a glance.)
nsfuAlinAUSaiuiiseuq s
(49) If a dialog is showing, can the user . | soulsrudldiieaniisnsuuweunaindud
S41 | be dismissed by touching any area L{aumasf vannvane JULUUTImLueUNaLATuas
outside the dialog? PO | gantduasihmsdsussaduatiu Sennilos
Wanuedasiieinsessu
(50) Does the system avoid design - o Y o
finsmanidean1seanuuudamusing o o
element like it can be interaction (e.g., Y v o o 4w
' 3 Aldlafindnanunseufduiuslavsel dos
S42 | GUI control) actually it can’t be Tl ° o
eI s ILazAUSEnTeIAUluNg
interaction or provide feedback to - - °
Ussidiu
users?
4. Consistency and standard
mﬁ‘mmm@'jﬂﬁmsﬁmmﬁwme‘uaﬂm
(52) Is there consistent location of 1y 719 9 YasszuvAenndeiuluynvine
> menu across the system? " visold fvsondeiasaugavesaulunig
Useiiu
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4. Consistency and standard
(53) If the system has multipage data N15NEATIVERUIMTNoLAaE AN 1Y
Sa4 | entry screens, do all pages have the Ml WiSeadgaiuvseld Aeseduiansugiu
same title? gpsaulun1sUsziiu
(54) Have industry or company N13952dUIeUNAATUTNTeBNLUY
standards been established for AU 9 VDINUNIADLABTIAINLUININIS
Sa5 | element design, and are they applied My ponuuuigasvszuuliRnislafmunll
consistently on all element screens in el dosodeInsuginvesaulunis
the system? Uszidiu
(56) Is there a consistent design SNwaENITENLUUDIREInAINaNY
" scheme and stylistic treatment across N JUuuy AN UBNINNITODNWUU
e v o & o o
the system? (Use of flat design or AOAARDINUNITEUUSDLI? Aodenfe
skeuomorphic design.) sagaesaulunisuseiiiu
nsfiazasaageuIUULeUnalduinigldy
<47 (58) Is there consistent design on input #1 LUAINNANTODNULUUEDAAR DN UAADANY
e a0 o
element (e.g., textbox, dropdown)? syuunselal? FADIDVAYIITOUYUUDIAU
Tunsusuidiu
= | _aa sala
) N37198ATIIFRUNDANUANTFULUY
(60) Does the same input element and o o o
@ WU dnNULWIDUNU 2ABIAINNTD
S48 | the same state have the same Ml o o By a o e, e
' Ufduiuslamdeuduyndiwuivield
interaction? v o o PN
fosonfeinsugnvesrulunisussidiu
(61) Is the input element style N1379zATIVEUIVLLEUNALATUTUEINS
<19 modified too much? Can the user N LuﬁauufdmgﬂLmeiLLamwammﬁﬁmuﬁ
V]/] a G~} Y v a
recognize how to interact with the snauiulunseld desendeiansauegau
element? gosauluntsusziiu
o NsNIEATIRAR U UULeUNAIATUIINTg
(62) Are menu choice lists presented o Y Lo .
S50 } My waneenseyaluuuinvieli fosende
vertically? - -
sy avesaulunsUsziiiu
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4. Consistency and standard
nsagaTRdeuhlimsdasumisyesui
(64) Are location of navigation - Taludausng 9 maﬁzwaamﬂﬁadﬁmﬁagﬂ
> consistent across orientations? " LLﬁmNaVT’ﬂuLLuaé’d uazuwuIueuvsell Ao

o1duInnsaugavesaulunsUsEiY

AsNRERTIFRUINEANMIMTaANiTURan

nsentoyadennasIiURaEANITEUUNSE L
(65) Are field labels consistent from . L o haw e e
S52 My (wiu Toyaddidonnnumiuin “Tuifewd
one data entry screen to another? - A
1Hin”) Aesendeiansaugravesaulunis

Usziiiu

nsfvgasRaeulzuLuunsteutaya

Lwﬁauﬁumaamﬁ'ﬂiwu (byu ﬂ'ﬁl‘ﬂ‘ﬂﬁ]ﬂ')’m
(66) Are field labels and fields o o A o .
S53 V]'JVLTJ ﬂ']ﬂ‘UL‘VmauﬂuLL@TULL‘UUﬂ'ﬁ{]E)u‘UE)lIa

distinguished typographically? e e e .- v
LANANNY LUUAY ) ABDIDIAYIVNTUEUEUVD

aulunisUseidiu

A57NEATIVERUINNNSATAUALATIASN
dwiunsleuteyaaenanesiuanuiiee

(68) Is the structure of a data entry nilsluFadnutheeniavdeld Wy Aol
S54 | value consistent from screen to Ml NN9DLENEUAT NENPRAARU ATNFBNTEN
screen? Foyan13dnds Besdauiududu)

Sdudesondeiansugaesaulunis
szl

AsMRERTIERUINTNMSIrUATe inUda

wud vivedngeng 9 denndesiunaeniia
(69) Are system objects named o o e e
. SyUUMIBlN? (WU nsiFendauusan
S55 consistently across all prompts in Ml PR & ¥ -
Dropdown NA3SLIENLUULARBATISLDUNELA
the system? o e ow W .-
) Jududesenfeiansugavesaulunis

Usziiiu
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4. Consistency and standard
N13719ZATIVFOUINLNIIAMAUATOUDIATA
(70) Are user actions named AONARDINUARDATIITTUUMIBLU? (U N3
S56 | consistently across all prompts in My Mvuavamds “Uuiin” iietuinteya)
the system? Tudusssondeinnsugravosaulunig
Usziliu
(71) Are menu choice names ns7agaTIiinTiuntevesidenly
57 consistent, both within each menu - wysgA AR TY viseduiude iy
e g g v o
and across the system, in papnTasEuUnsall? Sududende
grammatical style and terminology? saugramesaulunisuseiiiu
N137192ATINFBUINTNIANUAT VD
(72) Does the structure of menu _ v o . o w
_ } 3 fidenaenanaiiuTelyrzeitemany
S58 choice names match their Ml v e e . -
. _ visola? Sndudesondeinsugrnvesnuly
corresponding menu titles? -
N13UIzLY
= | ° =
NvgATINERUIEnSTImuATe v LY
<56 (73) Does the menu structure match - gennapanulAsIasIsveInsiaTunselal?
e g % o
the task structure? Sludesendeiansuauesaulunis
Uswidiu
(74) When prompts imply a MInazasIvdeuInlelnmsuddigliiesls
cgo | necessany action, are the words in 1 1981990 damnuiinandlduaniadad
V]'J v v o =) 1 o v o
the message consistent with that flvzseaihvieli? Sulusiesendy
action? s ramesaulunisusziiu
5. Error prevention
' ) nsfazvenIdiionusiaziuyiininulansiu
(75) Are menu choices logical, o - e v e
S61 el iodeanulatniauniolil? agiiansunyu

distinctive, and mutually exclusive?

ANUFEN WarAUAnYBILIATYARD
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5. Error prevention
, nsiazasRaa U UNARTUINITHDS
(76) Does the system warn users if 4 o vy D demwoe o A .
_ s woulvigldnumsu neungldvirdsnenavia
S62 they are about to make a potentially Ml o o o 2 o e a v
. TiAndeRanainieustiuvseld? s1dudes
serious error? - - -
o1duInnsaugavesnulunsUsEiY
nsimuadsusulituiiadnsendeya (W
(77) Do fields in data entry screens Hadndessyydeyaduduu enafidEusiu
S63 | and dialog boxes contain default il Ju 0) fvannvaneguuuuiidiauueundin
values when appropriate? Fuazidonlduazvinsilsusiaauatiu 39
BINIAERAUILATON011T835U
= | o v
mMsfiazesvhiinisimuanislidnaulnsaly
. . v a o o
(80) Are data input types appropriate ﬂ?iﬂaumaga wrwmwuﬁuﬂuﬂiuLﬂwmaﬂmaga
ca for information types (e.g., use oy visolal (wu nsldmeulnsa Calendar Tunns
3 v . d
number input type for numeric Wondayauiiununisnsenaslu Textbox
. . [ v o & v v a
information)? Wudu) Sududesedeinsugruvesnuly
sUsEIlY
_ . N15719EATIRABUNINTUANIN YL VDIING
(81) Are there visual differences I o ooy e
) _ _ Panunsaufduiusly (wu Judde) uenain
between interaction objects (e.g., o o o o o my
65 _ _ . il Auimgilianunsaufauiusld (W demny,
buttons) and information objects D v e o .
: JUn ) eegedniaunieli? Sulusesende
(e.g, labels, images) N -
Ansugavesnulunsussiiu
6. Recognition rather than recall
nsfvgaTRaeuIinswansteyaUsznoud
(82) Are all data a user needs on oo Loy e
_ ' _ 5 glisanislunsdaztuneuvesuivimiela?
S66 display at each step in a transaction ly

sequence?

Tududesondeiansaugrauvesaulung
Usziiu
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6. Recognition rather than recall
_ nsvgasvaeuInilodlinuazdes
(83) If the user have to navigate 4 . o Y
_ AADUENYTEMINUINTNAY ) Y98
between multiple screens, does the o - " ‘o oo s
S67 My FTUUINTUERAIUDAIN Maodaanual
system use context labels, menu maps, 4 . P
o _ wetslunsdmaniela? Suduses
and place markers as navigational aids? . - -
o1dpIsaugvesAulunTUTEEY
nsiazasIdeuIMmaIInAvinnulany
niaasassudesudn svuuiinig
movauadWilivsuvselidanunsaEy
(84) After the user completes an action euaelUla (wu deWanluwuunesu
<68 (or group of actions), does the 14 nsendeyaliuAin enavhinis feans
m . . .
feedback indicate that the next group Tdnudulaedswdudin uazidlonsen
of actions can be started? JoyansuuiTeeygyalbildeuduld lng
= = a8 A o oo ¢ o
213fimsdvud viedyanwaliioly
Aldnunsi) Sududesedeinsunyiu
ypsaulunsuseiiiu
N15719A3298UITIUNMTLERIRUUN DT
. . nsendeya dinsuansdaydnualioven
(85) Are required data entry fields o Y PR d e ede
S69 ly Tinsunseldifantaduianfisniu
clearly marked? y y R .
wazdeansendeya Iiludesedy
Insugravesaulunisuseifiu
AM5N9EATIVERUINVULBUNALATUIN
, luiladdayanidensendeyanuguuuud
(86) Does the system provide an . o 0 o
_ - 9 Mvunszuudfetvetayauandly
S70 example input for format-specific or Ml o v .
dlinsuvdelai? (Wu msnsendeya
complex information? o e v e w W
pneaulnsdny [usu) Sududes
91dpI s veIAulunTUTEIRY




AN n-1 P18n15Lssliud NannsansIadeL [Aem WlE (sFs)

170

1en1sUseiiuilsianunsansaadeulaonludi

Uszan
F18A1sUTEEY S80S wiana
Uszidiu
6. Recognition rather than recall
} , A5NREATIFRUINUMSHERLUUNBSTY
(87) For question and answer interfaces, . N
i , nFONUaYE AN IUTDIINB LN
are visual cues and white space used to @ . 2 e o . .
S71 My Moy muuzd) viveladnsendeya
distinguish questions, prompts, L0 O o A
s g promp wsold? S1dudesendeiansunuves
instructions, and user input? ~
aulunsuszifiu
N13719EATIERUINULLBUNALATULINTS
uanstayalagsunmudieuLves
' ' wiheensell? (aemuyudazisunes
(88) Does the data display start in the o “ v W v e e
ST72 My AnasnaemsemugIsuuduasuLsn
upper-left corner of the screen? no » o
fanwauzmilounsusmisds)
Sludesendeinnsuavesaulunis
Uszilu
N13719EATIEUNENTIREB AN
wansraluguuuunansaulaie
(89) Have prompts been formatted P o e A
_ . o % wseld? (W nsldresinauuivie
S73 using white space, justification, and Ml - . o o s
_ . Uszlea wsen1sUsun1sdnEeslaaIN
visual cues for easy scanning? e ow W .-
Wunu) 3 UUAB981AIRN T IUVBY
aulunsuszifiu
] | A v & A
N15719EATIE VTN IUR AN
(90) Is there space between Entessyminedauusiuiasduuuntinge
S74 | informational objects for visual Ml viselu? (el#iAn Visual relaxation)
relaxation? Slludesendeinsuavesaulunis
Uszilu
(91) Does the system provide visibility N157198ATIER VNN SUARIHALA
such that the user can tell the state of 1 Al¥nunTuisanusvessEuLas I
S75 ) il v g ot ad e &y
the system and the alternatives for azdoslfURaslasaluniali? Sudusies
action? oI vesulunsUIzIY
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6. Recognition rather than recall
(92) Is size, boldface, underlining, n15NTMTIRdR U VUL UNAATUTINNSIgY e
color, shading, or typography used L v, salaEuld, ddy, wsaanvsesnuay
S76 | to show relative quantity or il fonws ietaelunisiansdenudfgues
importance of different screen Weynlunihaensela? Suludesede
items? Isugramesaulunsuseidu
AMTUIUONTNANNIINNEANTDINTITE WSe
(93) Is there good color and : . .
_ ‘ 3 ANEINNTENINTOAIIN UM LATHUNAS
ST7 brightness contrast between image Tl % ian o -
U 9gTINTUYIU AIUFEN LAYAINAAYDS
and backeround colors? :
uAazUAAR
(94) Have light, bright, saturated I . o o .
' AMsNAEATINERUI UL UNAATWIn Tl
colors been used to emphasize data, , I T v
3 @119 Wnugeuliorduilonidny wazladlnu
S78 and darker, duller, and desaturated Tl v . z -
. Waileanaudfyveailonuselu?
colors been used to deemphasize D w w . -
Sududesefeiansugiuvesaulunisusyiliu
data?
AM3NAEATINERUINVULBUNAIATUTINSIERS
N _ Fvedednydnuallvigldnunsiuindduud
(95) Are the cues visible for objects “ o y
i . o v inguUUNtReaINTakAe (Touch), Un
S79 | which can be touched, swiped, or Tl ) “ Y
. (Swipe), a1n (Gesture) #se 180 (Pinch) 1a
pinched? Ao @ w o o
yisoll? Sudurpsenfeiansannvesauly
nsUTELiY
nsAazATIvEeUITUULEUNAIATUTINT Y
. sunmivetielunisievunn viseseiu vie
(96) Is there the system use image as - y I e w w
. ' Usnawvestoya tnedidlilidndusio
visual cues to provide volume scale e . S oa
' ' 5 TeaziBeaviseli? (W n1sldgudinadilil
S80 information? (e.g., uses speakers Tl 4 oa A A e A .
) PAUdBLeFRIsEAUdB N wazmslYsy
without waves refer to low sound or . b A Y o4 A e
Mnlindudesmvaietuivedodnseiuidesgs
mute) & v o & v o a
Wud) dudufeserfeiansagravesauly
nsUTEIiy
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6. Recognition rather than recall
N5719EATINABUIIAINVBIUYS]
1 (97) Is the first word of each menu 1 ANUAFRNTIgATestanNULIIY
m % g v oa
choice the most important? visolal? mL‘ﬁumadmﬂmﬂﬁmzmmmadﬂu
Tunsuszidiu
N137192ATIEBUINVULBUNALATULINS
- ) wWasudnwagvesuviouwyiludin
(98) Are inactive menu items grayed . d Y ) .
82 ' iy Weldoygywlvldau (disabled) violi?
out or omitted? . e . -
Fududeserdeiansugruvesaulunis
Uszilu
MsLanIANNLANASIRLAUR s TRLaY
(99) Is there an obvious visual synedenidenlaiisadadonifen
83 distinction made between “choose 1y fusdendidenlavaemidend
m SAer e N
one” menu and “choose many” naNUAEFULUUNRWRI LB UNALATULE
menus? @onlduazvinmadeusiaduatu Jsend
WNAULATOIEDNTD95U
7. Flexibility and efficiency of use
(101) Are the most frequently used TuLLﬁia:‘UszanuaﬂLLawwﬁwﬂ’u%ﬁmEma
S84 | menus in the most accessible il Tduieeuanaeiu vilieanfagyinng
positions? WaLLATelaN15095y
n37azaTIRdeUIlelinIUasuNS
' uansranLIRLduLLILe viean
(104) Does the system keep location . “ ¥ - .
ueuasosn | wwiusululwifissuuiinisandimunus
S85 | of the content on the screen when Y Ao oa . b
Tngiane | veudemigldsnu visesunusngly

users switch orientation?

o 1o 1 o & £3 o
anuegnsell? Indusiesende
g ravesaulunisusziiiu
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7. Flexibility and efficiency of use
msflazaTaaeuifinamuim wieUsyanana
(106) Can the system compute Foyalufladdeyafiannsadium v
information for user? (For instance, 1y Uszananalalnesmluiansaly? (Wu nsiden
=5 zip code and calculate state and " TOYALUA/EMND W TTULITUARITTALUTwild
town.) Tnednlui® Wudu) Snlufoserfeiansugin
Yespulunsusziliy
nsfazaseaeuitimstidiyauedisan
(107) Does the system use device gunsal Wy uluazantagiiu, fifamns
S87 | information such as date and time, il | giimans Wus) sldiitetielunisdeudeye
geolocation as input data? sell? S1dudesondeinsunauesauly
AsUsELIY
(110) Does the system enable users nsiaznseaeuiimsatuayulildaunse
to interact with elements by swiping, TnoufiuszuudeIsn1ssu 1wun1s Swipe,
gesturing, or pinching instead of only Gesture 30 Pinch Lwlumil,l,mﬁﬂu AIDUAY
touching the elements (e.g., users L1 fsawusifissetaiemiol? (du N5
°88 can pinch the image element to " sUnmAaansatiens Pinch idandaeluy
zoom-in and zoom-out, users can misiammagﬂm‘wLmuﬂmmsﬁmﬂ%ﬂﬁm
swipe left to go to the previous st Wudw) S1dudeserdednsugin
page) yespulunsUsziiiu
miﬁ%m’maaud%ﬁaLLamwamamsfﬁa;&aﬁgu
fivemssiuauinn wazviilvinisideuluds
(111) If the list is too long, does the . 4 e . 3
. sundsiiogsuanaduliegweinaiuin
S89 | system provide tools for filtering ld A 3 Y
szuufilpiesdentield@ansadounonisie
items or scrolling faster? 2 v e a v . -
Briunseld? Sududesenduinnsugmues
Aulunsusziiy
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8. Aesthetic and minimalist design
) . . N379zATIEUIVLLEUNALAT RN TUEAS
(112) Is only information essential to e de . - -
N o 3 wnzdeyandndusenisindula vivems
S90 decision making displayed on the Ml . Ao e w W .
aunglddesnivield? 31ludeende
screen? - -
Insugrawesaulunisussiiiu
= ' a o A
N1z TIREUIVULBUNARTULITNE
. y mivre ez lantanvauzussenendguy
(113) Are field labels brief, familiar, and . . . A e “
$91 o il | nsedu wegldnwnglifuineviely?
descriptive? . e . -
FulussedeInsugruvesauluns
Uszilu
M37AgATIREeUINULLsUNAIAtUldTonw
° a -~ 2 om o & | N
. vasinunLanaiaigldidon (W e
(114) Are prompts expressed in the “ o o < v no “ )
] ) o BUBUNIUUNNTDYA) UanwuzlUy active
S92 affirmative, and do they use the active Ml ) v ve - -
voice (Usgsuugviinien) wieli?
voice? . A
FulusssodeiInsugruvesauluns
Uszilu
N137195032980UINNTDONULUUAIURD
_ Uszauiin1509nLuueg 19TnaY NIzaNeLas
(115) Is layout clearly designed o - 4 Y . mo o
S93 o _ Ml | vidnideansldgunmviedduinsuniunis
avoiding visual noise? P e
NeuiuMsal? (visual noise) S110uds
o1duInnsaugesnulunsUTEiy
N1519zATINFR UM IUBNIEEININ
(116) Does the use of images and JUnw 1des Fale viedaRiiAesudy 9 7
S94 | multimedia content which not add il | Wldiunumvealemiiuaniwanisla?
value avoided? Tududesondeiansaugrauvesaulung
Uszillu
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8. Aesthetic and minimalist design
nsnzuenIiMsuanideya (i deay,
(118) Do information elements (e.g., U0, 3dle, Ynnds) danulansiy anitu
S95 | images, labels) stand out from the Wl | vidwseld? egiInsamya Awdn uae
background? ANUARYD AT UARANAENSTLATIAL
upnarauly
_ _ nsagaTRaeuIinMsldgunmativuaia &
(119) Are images well sized? Are - . .
2 ANLABEAMINZEL Lavanansavnaudila
S96 they understandable? Is the 7l o mw e o o~
. _ Tadensela? Sndudesonfeiansuginues
resolution appropriate? -
Aulunsusuidiu
_ _ _ N5NEATIRABUIUULBUNEATUIINT
(122) Is image size used in the - o
_ vinideansuansgunmivgnitvinnves
system bigger than the screen? Can o Y o . 4 o
597 o . _ i | wiheevdel? ({ldmsnasgunmldlaeila
the entire image be viewed without v . 4 4 a4 D e e o
_ favin1sdeuliy setaaual) Slusasedey
scrolling? - -
Jnsugraesaulunsusyidiu
NsvzaTINEeUIIULLEUNGIATUINTS
<08 (123) Have excessive details in icon 1y mandesnseentuuloneufifisngazidenuin
m 2 28 g o o
design been avoided? uluriolal? Sududesendedansugiuves
Aulunsusuiiu
o nsivgasvaeuhiiniseenuuuloneu
(124) Is each individual icon a v 4 o o 4
. _ 3 gonnaed Judulilumaferduiulonoudu 9
S99 harmonious member of a family of Tl e o m e A e a s .
N vuneUndntuifzaiunislld? Sudusesendy
icons? - -
Jsugrawesaulunsusyidiu
AM37N9EATINERUINUULBUNALATUiIn ST
<100 (125) Are all icons in a set visually w1 lonpuniinnuianAIvislufuLuIAn Wazsu
k)

and conceptually distinct?

@ W Y A ] o @ v o
nsueiLsuIvTeli? Iulusieede
Isugramesaulunsuszidu
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8. Aesthetic and minimalist design
= ' a o a vy
NM379EATINERUINUULBUNALATUinslETe
<101 (126) Are menu titles brief, yet long - wynsedu udinnweavanansadeansia
m v s v &
enough to communicate? Qnmawsalm? ﬂ'n,ﬂumaﬂa'lﬂmmimigm
gpspulunsusziiiu
9. Help users recognize, diagnose and recover from errors
= ' Y a = o
nMs7agUanIIMsuansdeRananiinisly
<102 (127) Are prompts brief and 1 Jaanuinszdu Wsedeanulatnaunioll?
m s oo - q
unambiguous? 2YVIITAUYIU ANFAN LATAIUANTDILA
avyAnaHaaNSTILlAsA ANy
= ' a o A o
N13NATRFBUIVULDUNALATULBTINNS
' uanataRananiinisldiesgain
(128) Do error messages avoid the use o - 4 e o Ce A
5103 ' ‘ Ml wanideensldtesmsunsuazliluiing
of violent or hostile words? v e w W . -
visolal? Sududesondeiansagnvesruly
MsUsEIiY
= ' a o A a
N13NLATRFBUIVULDUNGLATULLBTINNS
(129) Do error messages worded so v - - o o .
@ uansdoRanaindnisudniaeensldaesan
S104 | that blame on the system not the Ml . Y v e w W .
navegldnunseli? Sudusesede
users? - -
s rawesaulunisuseidiiu
= ' a o A o
N13NLATRFBUIVULDUNGLATULLBTINNS
$10 (130) Do error messages suggest the - UARITARANAIANINTTIFYANNAVD
m v o o 9 v o
cause of problem? JaRananaviselal? Suludesende
g ravesaulunisusziiiu
o N13719EATIVERUIVULRUNAATLLITBNNS
(131) Do error messages indicate what v - - "o vem e o
o uanstoranandinsuIsligldnuiaisnis
S106 | the user needs to do to correct the Ml v - v e e W .
uiledeRnnananiald? Sndudfesende
error? - -
Insugrawesaulunisussiiiu
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9. Help users recognize, diagnose and recover from errors
N15719EATINERUIUULIUNAATWDIINT
(132) Does the command language Y - - o o .
] ) ‘ uanstaRANaIAANALINNI MFoN YL,
avoid arbitrary, non-English use of o Y . e a2 A ,
S107 ; Tl Aniianiene (eniiuusvzidudengldnsueg
punctuation, except for symbols e a s .-
ud) wiisld? udufesedeinsugruvesnu
that users already know? -
Tumsuseifiu
P ' a o A
N15919¥MTIRADUM VUL UNALATULLDLINS
(133) Does the command language wansIsnsuilateianarniinsliussloniivi
5108 | use normal action-object syntax? Ml | anudilalddenseld? Wy veniiazdesh
(Telling what to do with what.) aylsndsinu Wudu) Sududeonds
Isugramesaulunsuseidu
(134) For data entry screens, are N15N9EMTIRdR U VUL UNAATUIUNSLERS
there signals on error elements in a . wuunesuNIaNtaya SrUuinsYiATemINY
5109 nly v e e w e
form, and marks on the elements Iwﬁwaw\lamﬂiaﬂﬁuagamwamﬁhmah?
that need to be changed? ﬁ‘hL‘?Jué’faqmﬁﬁmmmmmaaﬂulumﬁﬂinﬁu
10. Help and documentation
' , nsnaraTRaeUiwuzinNseyluenas
(135) Do the instructions follow the o : - y Ao o e o v
S110 ‘ il ANuTIEmionswNUTUReUTE U URnS a2
sequence of user actions? D e W " - -
Fndudesendeinsugravesaulunisuseiiiu
AM3NEATINERUINUULBUNAIATUTINSIERS
o 5 YunSeuytaewmdelildanunsouoaiiula
S111 | (136) Is the help function visible? Tl . M e w W .
Faaunseli? sudurosenfeiansuninves
Aulunsuszidiy
nsfazvenifennuiifinnugnies auysal
<119 (137) Is the information accurate, w1 wavansafiazyianulalaietu dosld
v"‘] a Ve a
complete, and understandable? 97130y 8U m’m};ﬁﬂ HAZANUAAYDIYAARND
Wudadnau
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10. Help and documentation
P v ' A A =
NN3719ATIAFBUINVBLAYIL LT DNUERN ]
. _ rnuieadasiudedasomislulszdiu
(138) Is the information relevant? It v X
_ _ moluiinsaly?
should be relevant in the following Ve . o 4
a. yaiulumthvang (hegrslsiiudgmn
aspects
. - )
a. goal-oriented (what can | do with this - o X
" b. 85une (Geilldviesls)
S113 | problem?) Tl y ot da o
o o c. Tumou (Yhasfidesnislaegals)
b. descriptive (what is this thing for?) 4 v . e o
] d. eauvane (iludaduedeiv)
c. procedural (how do I do this task?) . o ia N o
_ . ' e. e @ueglvuy uagsean1slugads
d. interpretive (why did that happen?) . o .
o dudesnslaogals)
e. navigational (where am I?) R " -
mLUumaﬂmﬂmmimmﬁmmmﬂiﬂ,umi
Uszilu
. msiiszasndeuinledl#iGuldnuszuuiu
(139) When users start using the system P - . o van s
) ) o AIALLIN i%‘U‘Ullﬂ'ﬁLLﬁﬂ\?ﬂqLLuguﬂﬂé‘I‘N’lu
S114 | for the first time, does the system Tl e ow . -
o _ _ nsunseli? dndusesendeiansagames
provide instructions (or tips)? -
AulumMsUsziiu
) oA =
N13919¢MTIVADUINLDTZUVLNITHERS
(140) If instructions for first time user Auuzihlitugldnuiiduldszuuunss
are provided, can they be characterized w50 Auuziuidnvaueaweluinsel?
as follows? a. fimuseuity Lastaau
a. Being simple and clear " b. sitiulunlsidundniies 1-2 feidu &
S115 Il

b. Focusing on a few feature (e.g.,
frequently used feature)
. Being necessary for users to get

started

anduilsiduildnudesiian

= o & ' a v v
c. fmnuddusenistudulunisldauves
Al
A
Fndudesondeiansugnesaulunis
Uszidiu
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11. Pleasurable and respectful interaction
(141) For data entry screens with many nMsNazATIvdeUITULLaUNArTuluwuLHesY
S116 fields or incomplete information to fill w1 nsnsendeyarlianunsatuiinteya wiiind
) B
in, can users save a partially filled nsendeyaliasuiiulivield? $ulusesendy
screen? Jsaugamesaulunisuseiiiu
| P v o o
' nsfiszvenliinszuuldidssdumsneulinu
(142) If the system provide feedback o o a4 . e -
gLt dn1sldlnudsamiuuadmiuneulalud
by sound. Does the system use soft o - .. o
S117 g iy | vin wasldlnudesguussdmiunisldneund
tones for regular positive feedback, o A o e o
N - AnudAgvseli? sedldinsugyi auddn
and harsh for rare critical conditions? N v oo o~
warAUAnYeIUARaN L TUAIAREY
= ' a o a v
N13719EATINERUINUULBUNALATUin Y
A sULUUABnYITImMIEaNiuN1581Y @135
(143) Do the typefaces used in the o v v i
_ . wonuezmusladnaunioli? il
system suitable for reading? (Not o . o o
5118 _ 7lU | Homoglyphs (1w vineas 1 dasnwsle (1)
contain homoglyphs, e.g., 1, I, and L; o o - Y o
fonwinea (L) vienuieay 0 fenusle (O)
Zero and O) e e e u .-
Wudu) Suduiesendeinsugruveswnuly
AsUssIliY
12. Privacy
. o n1sfiagnsRaauinuukeUnantulissuul
(145) If the system provide notification v v - y o a o
i _ _ Hafdunisudadteudldnu ssuuliddents
to alert user. Does it provide an option o o A o v 4w
S119 _ | ldansaudes n1sdu viensudadeuls
to turn off sound, vibrate or v e e . -
o viseolal? Sndudesondeinsugrnvesauly
notification? -
N15UsTLHY
(146) If the system collected user SnwaznseenkuULavilisusaduatuenaa
<120 input information, can user clear 1y fvannvaeguiuuuansaiumuanvuges
1 m : 0ae A o d
information that has been input LAATYAAR ylenasWalATeelonn
(search history)? 3035
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1. Visibility of system status
(7) Does the system provide informative e e o r
' ' 518N 5UTLUTDUNWRIULATDIHBUN
progress disclosure when performing and . o wy ,
i . 4 ses5URRzanInIeiulsuAUIdIu
B1 action that the user needs to wait Tl 4 - v v o .
' ' L19991NFULUUN SRS UTAAAURUUYDILA
(percentage of completion or time to - e
‘ AYUAARNAILLANAIY
wait to complete the task)?
(15) Does the system utilize screen space nM37AgaTIRdeUINdnsldunuly
appropriately when displaying nihasleegrumngauvisel? (Wu iy
information? SYUENTEMILAaYdamWINnauAulY
a. Not anchor the article title when the yWud), lidnuninailineuselosduu
B2 content is long and needs scrolling. Tl wihae Wy Msuansadamuidulsnay
b. Not use too much or too little padding lusazyuvasasnaufiiuiing dudu)
or margin between elements. funnaevareUuuungimLeUndiat
c. Provide an expand-collapse element Azidonldagyinisilisusfaduatu Jeein
for sub-content (to save scrolling time). NgRAUILAToNNTD95U
W
Bnsweusianuatulunsuanslawan
vuweunaduiinninevaleguuuun
(16) Are unrelated contents (e.g., ads) . oo e e m aw
B3 ) il AimuLeUndnduazidenlduagyiinis
avoided? ~ o = . 4
WeUsHERUATU 398IniagiauLATaile
115095V
2. Match between system and the real world
(33) Does the system automatically align JULUUMSUARINaFLaYULLBUNAATU
5 format for numeric values? (e.g., trailing 1y wannvang sULUUTgIRILILUNGIATWAY
m

spaces, enter leading, enter commas,

enter currency symbol) [15]
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2. Match between system and the real world

(34) Are integers right-justified and real o
B5 il
numbers decimal-aligned? [15]
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3. User control and freedom

4. Consistency and standard

5. Error prevention

(79) Are touchable objects (e.g.,
B6 buttons) in the screen placed too iy

close?

miﬁwumz&Jzﬁmmzamaﬁmqﬁmmm
wagldgndmnelilndiuuiulunieli? &
vannvane ULUUTI AL UNALATuaz

Gonlduazyhmsi@eusiaduatu Seenndi
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6. Recognition rather than recall

7. Flexibility and efficiency of use

(100) Have splash screens that do
B7 nothing (no background task, only show v

the image or video) been avoided?

ax =~ A1 w oguw '
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8. Aesthetic and minimalist design

9. Help users recognize, diagnose and recover from errors

10. Help and documentation

11. Pleasurable and respectful interaction

12. Privacy
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