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ABSTRACT

Efficiently Managing data within the construction process requires recording, submitting,
and processing of the data. On a daily basis, a range of essential activities take place, including
construction operations, labour and machinery allocation. These data coalesce into comprehensive
daily reports, which stand as indispensable cornerstones within construction projects. They enable
project managers to monitor work progress accurately and efficiently in each distinct activity. To
address this issue, the mobile application for storing daily reports for construction work has been
developed. The application allows to record essential data and serves as a primary component for
generating daily reports for construction projects. This includes project information, work dates and
times, construction personnel, types of machinery used, and various activities that occur during the
work. The efficacy of this solution was examined through a comprehensive assessment that gauged
both quality and satisfaction levels. This evaluative process hinged upon direct user input, solicited
from stakeholders actively engaged in construction projects. The outcome of these assessments
revealed an impressive average quality rating of 4.39, coupled with a tight standard deviation of 0.06.
Concurrently, the average satisfaction rating stood at an encouraging 4.41, with a standard deviation
of 0.04. Based on these results, the developed mobile application tailored to store and organize
daily construction report data, attains a commendable standard of quality. This innovative tool holds
the promise of seamless integration into practical construction scenarios, effectively enriching the

data management landscape.

Keywords: Mobile Application, Construction, Report
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fldau ansnsaldgunsnideansuvuwnmildazainiteaneuindelu suuafinanuannsaldity
gunsaldeansuuunnw Tnesaudiweriiuafildnuaziiufionsuausseudosnisveldaudu
nEnTeueundiaduimaniuagyiauuuszuuuianng (0S)  fuandreiuly Tnsueundinduuy

gunsaiiletienvseanilu 3 Ussiam [6] Asil

v g '
= v o w I~

(1) wivwoundndu (Native Application) Ag waUNALATUNTRILITUMIEYARTES LIl

9

¥ Y =

IAENTUNA U TUTWNTUNS DL UNRLATUYBY OS Mobile WUTAURNIE ToRABDH MIIUANNITOLYNE

Y



16418 990 Google Play 138 Apple’s App Store saufsnisviauuuuliifeaidounedunesiinlu
uhaunaaty i lagldeuazain

a v A

(2) leuiauaundadu (Hybrid Application) e woundLAtUNgNRRUI LAY

'
o o v

alsvasAnfeInsiiauisasuvusruuluRnstann 0S  legldyadrdadntae wWelvaiuise

v

aulannszuudung wasvansunanvlesy luweundinduiies Jeiitefre vilvgiaulides
Feonalumstauinssdeugaidiniaien aunsoldldmnunanesy wasidealdaedes

(3) VuwoUndAty (Web Application) @e LL@UWSLﬂ%’uﬁgm%wﬁuu%ﬁmﬁu Browser
dwdunsldauiuimasing 4 Gegnuivuddinansauidudidniu wedunisaanineinslunis
Usvananavesiauaosan il vio wiudn sililuaaniinivledldisatu 4o Aeldaudeld
agmnynil yanan PNddinsdmen uilvdeRanainsiis 9 egaasanan uagldanldmnunanmesy

(@) wsuAnsRRlIUIBRenNnERtUY 2020 [7]

Internet of Things (IoT) IoT Filonaasineldduuundslumans 9 Ik &9 Internet
of Things Wwasevieruialngvesaunsalidnea nsld loT luluursuenndindutieaiunu
gUnsaidaaiuzsihumaaininliuldnnsseslng uvenaniluusuenndieduiituindeulas 10T Hae
WmmmL%M@ﬁﬁmﬁm%’aﬁaLLasqﬂﬂiaJaauldﬁu o Tudsaunsniviulame wu aunsnies, M3ds
WnUalwanluunenenndiedu Wusiu

laniailowass (AR & VR) n13imuien i0S uaz Android la5uusandnduumata Ay
Foamsuaundiadu VR uay AR Mdafiutusgnammiilunngramnssuliinasdudan, nsala
quatw,  AsAnw),  naiunissasdug dduvisuenwiinduildinalulafivaidingiaiig
Usgaunsaifiundislul 2020

Artificial Intelligence and Chatbots n135uAuYed Al Auluuiguewnaiaduluiies ws

o [ a [

UszndaRududunuundmsugsia nsiaun Chatbots Iduwmdeusae Al Alaasuisnisfigsia

9

=

Ieneufugndmiulnsdnisiefoldegnesinga Tuusuenndiaduiifiuinig wu usnssouiing n1s
Aoy uagmsdeutlosulatiidssam Chatbots ilenaumaumosgninegiemng:

Cloud-based Mobile Apps wialulagnana FaelesAnsdaiudeyadiuiuumeia
welladiilorudhivlunsuenndndusrdlefinauannsalunsdnfvvewenndindunas
FiasgAnBaimmsviiausagnisvheusaniu uenaniluuisuewndindudaulngiigiuteya
ualig) @130l Amazon Web  Service (AWS) Lﬁaﬁﬁaﬁazﬂaﬂm’aﬁmmﬁﬁq Faazu
weluladfivreimukenmainduldosnaivsyansamlusuandranii

M-Commerce (szuunsthssiiusinuiledie) Tugaigldusnsisudiszusihuluunsuen

wanduannninfaslioduaniadi matsuimsiemseududfiauitenseadlduusiudy q Agudi



waaonndiadudmiunistsziufinsuaiu uarlud 2020 denazldifunsudsiuiionuay
szuumstsziukuiiefionniy
2.1.3 1Usunsu Android Studio [8]

Tutlaqtiu Windows Application l9¥uauflssnfesaniusgnann ilesaingldaudiy
Tngfldausiigunsalietie dniaundiuluglinuaula Web Application unTuilesananunsa
vieuldvn Platform laianaziu Windows, Ubuntu, Android, iOS, Windows Phone, *1a% vaua
fusweiuardumesiinfaunsadildinulduds wiviinisiaun Web Application Saiidesinlu
vaneq s 1wy liawnsaihis Resource veudosldauldlasnss, dudusedidumedidnlunns
Wi, UsednsnwlaiiSain Native Application 1ugiu nssimun Native Mobile Application 39
Hudeiaulafian fausfinersegldevszinalumstamninnnii lagazihilufinisfaun Native
Android Application Lﬁ'aamﬂdwaé’m%’w:&%'uéful,l,aﬂaisjamm‘vh i0S

Android Studio i IDE Tool 910 Google Wimunlusunsuuuszuuufifnig Android
Tsiams Tasn1sianuuaAniiuguanain Intelll) IDEA fidnwazunioufunisvineuves Eclipse
uay Android ADT Plugin lnefnguszasdves Android Studio Aedeanisimuiaiesile IDE 7
anusaRRILILeUNEATY vusEuLUURNNS Android Tiluszansamanniu adunisesnuuy
GUI figelsiannsaguusesvefueUndindu yuuesfiuanssfiuuugunsaiiedeusdassu a1unsn
wansrauegldvuilaglifeshmssuneundinduuy Emulator savisdudlouiuusdluiFeses
ANI3Iwes Emulator fifaaetlymiusglutiagdu

Android Software Development Kit (Android SDK) tUSgulailou Library Aldluns
W weundindudviussuuUfUanig Android  LilesandaszuuUfAnig Android  fivane
nesTuLazusaviestull Feature, GUI fluiwmiloufuyilsiian Android SDK senumangiiasauli
dantdau

APl Level munedaiedduves AP fliiniauniuldouly SOk nestutug wu
gunsaliilefeldszuuufuRAns Android 8 Aazannsaldanu APl Level 26 901992l Feature Tnaiq

WinAun vibvidlefefld seuuUuiRnig Android nestuninintazlianunsalda AP Level Hlg



2.2 wAdpilieadoes

S. Sivasubramanian, S. Sivasankaran wag S. Thiru Nirai Senthil (2014) Anw1911398 A
Proposed Android Based Mobile Application to Monitor Works at Remote Sites ﬁi’mqﬂizmﬁ
WeviaunszuuueundiatuuuiiefeuussuuufoAnis android flanunsoasiadevailddeuaznis
fufluniseing g anlednuneadns aldiewazanunsadsiidnidunisasiinsduiinuazaiunse
Senglannyrnatuseunfinduuuiiefeliegeitunsuaraiunsasnananiusvedlefunag
Tuiinludeguteyassezlng (remote database) lnggauauauneaineae login 1indseuuiasdn
Ians1ea1ufanssud q saudaguarensvinulanasn n15ldusns web service luilofiaay
ansodmanteyaasgiuteyaszeying dufuannsouansdoyalusuuuy MIS  (Management
Systen  Information) uuuseunaiatu seaiulunssndunueadisluiuiifissfuazaanse
psnaeuLarinnunalioisieaeieszuud Seaeiideldiuioulunisussudainan daana
Uaonfouazdesiumsyainlunmsiauuasinamuszansnmnnsianuldfe deszneuluse
dhutszneundn 7 Usens Ae 1) M1sfusesanugnedlunindngszun 2) madhasumsisans
vihau 3) msenlduinisdu 6) msdwinanguatenisienu 5) Menufe MIS iiefnamanius
1 mamsieRemshusundnduuuiieflumsnsaaeumsvhaudeaidluiiuiiszeslnaldeds
Peuaziuszansamanunsasuianuimivesnuneaiaduseiuld [9]

Norleyza Jailani, Zuraidah Abdullah, Marini Abu Bakar &g Harni Rohaida Haron
(2015) @Anw191uIde Usability Guidelines for Developing Mobile Application in  the
Construction Industry fi¥nguszasdiflensivesduszneunsldnuresueundinduuuilefedmiu

PRAIMNTTUNTARATI AAeRIUTILazBuALLININTIT UYL UNART UL UNTallnRauTUY

(%
=

Nugruvesesdlszneuidfydmivgnavnssunsneains lnsfnvmguilagldnisinseiany
fiamolanazfnwlasnsdaunesuianmsunvaiiniauueundndullede ilemosdusenoures
mslfnulnsiwidofedmivgnamnssunoaine :nnisiasgilnnaia 7 wasAnwiuuanienisld
sunansliiiufsesduszneu 13 egsimnzandnivgnannnssunisnoadns liun 1) Uszansam
2) Usgaviana 3) anudianela 4) mnuanunsalunisiseus 5) mslasuanuaulaanguilaa 6) N3
WauenIenhanna 7) Uduiussenineuyudiunsuiames 8) Msdmie 9) Yeyadzlasuain
wnufl 10) n1sRnds 11) qﬂﬂiiﬁm?{auﬁ 12) n13¥nwianuaends uag 13) ANUYIEINGe
namidsanmsdunualgniunldifieairsuuimenslidaudmiunmsiauneundinduuiede
Tnsanden uenaniidsdinisussdunalaelBormaiauandiifiui wamemisléauiuueiuey
wanduuuilefioaunsadunnmsiuidniauueunainduiielfidussduszneulumsimuey

naptudmiugaamnssuneasna [10]
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3.1 mMsAneuazsIusudaya
=2 2 v v = o % ] - 1%
31NN15ANY HudayanufednTs wasAinwanenalsiiiettewne q welvlduey
walntulunstuiinuazUszaianadayasenudssirfudmivnuneaiie vussuuujianisueu
aseeneeninlriugldnulinsmuaudeInslaguainisAnyiasnssIuTiutoyansdl
3.1.1 Anwguiuunssenu
nmsmvuateyavedlasinisiisndunazdeyausinaulununeaie lnedesduszneu
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wanaail
(1) dudeya Ysznouludie Tunsieau nauifnu dnvaegiiennia wasie
1A59n13
(2) dwsneau Usznaulig s1vastBunyaainsuaziiuin 18azidennseddnsway
I Tgazideananssu wazlyvnguassa
3.1.2 Anwueseslenlylumsiauiweundiadu
lunstuiinuagyseuianatayasigauyseiriudmiuanuneaine Ingvinnisdne
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iwsasleldlunsiauneundndu ssuudfuiinisiliiawneundinduy nrunldiauiweundin
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Report Dated: |1¢ Dec 2020
Daily Activity Report - Working Time: |g. 40 - |q ;%
Weather Condition: | Claud

Project Name: v fioﬁ?*)@@ﬂﬂ*nﬁmdhm ’lﬂi‘ﬂ’l}%

Manpower No. Equipment L No.
P y— 1 Pack He PC200 {
Arhas Y assn \ Beck Hoe &3~ 1
wdwod Taymiad 1 Gare 95T, 1
T
s gans! 3. Plafe Compaghor 1

Qw3 e Boom Truch 1
\hurer 3 b Wheels Truch 2
auovd 23S

Structure
item Activity Building/Area | Location Quantity Unit
Type
L | owPudten avn oy A a. /A |Re.Rpy | 3o W
2. smmmw aony A 8. 3/D | Pover 25 '
3 [suphipverdion | O A el /ol Rt Sob | o e
4__|omAdeend oo A |G 12D | Moy | B w-
|

Obstruction Issued: 3

~3n;qjvmv.€‘°mu@v oUW,

Reported

By: oyrel S

d' I3 LY = o
AN 3.1 LUUNDIUAITINUUNNTIEIUUTEINIU

3.2 MFIATITHRUAZDALUULDUNALATY

INMIANYIMAENTTIUTINTeYA lvinisiesgiuagyinisesnuuuleundiady waus

TugUuuuuagnszuIUNTINaUA

3.2.1 NIDULUIANYDILDUNALATY

ndgymlunisdnnisivteyaluauiunseiinisduiin didewazysyananadnuig q 9

(%

UAURTuusaz I 1w Aanssuauneadne S1uauusenu Sunuwesesdns Wusdu lnedeyareaiilay

v

[

v o o w = & 3 o [ °o v v ' 2/ £
gndaviluguuuuvessenulsedniu daluesdusznaunddgludiuiug Yesnuneaine Jeya

1 dy o d‘ a a a a a wva !
wiandanusadnluussinanaiienuszdnsnniazUssansnavesnisufuRanulunsazUssinnau
Ingagyhligusmsuazgmunulasimsainsaalgmsuiinuluudasfanssulaegagnieuasdl

YSLANTNIN TININTINVDITLUUUSHITINUAINTNA 3.2



© Customer ¥
Purchasing™®  Inventory 5 Francal =
Sale @ Engineering = M M.
R sk anager fanages Manager
.
Design and Engineering ] Construction a Customer Relation Services o
% W = Paymant O o S
Enter >, Conceptual®. Detal > g ot Ske > Piing > Foundation > Srudure Architecture > ol (v A;u Sale)
o Desgn " Desion il Preparation " T Works Woks T ’wn@ e o
[ I i
{ ! . iy
. | MEP Works b
Contract =H+———/
Signing —_————+ Al ¥
" Inspection
1
Customer Contract . |
Information P | Operation = J
a
) Surveyor A sT A
Superviser
She Information
Architecture Al mep A Daily Activities | Site Inspection Testng&  * | =
Supenvisor Certification
1 [T
Customer O Desgn © Congtruction ) Material Service Payment Senvice ©
Data Management Service < = T —
Management
S 7~ 7 o~ ~
CRM System Drafting and Schedule Control ERP System
Customer Data ] Dmngn Application
~ % ‘T"“ 5 Production Material Fnancial
‘ : | f i ) T
Customer Database = Design Database Management ) Materials O Application  ©
Database Management Database ing.
Management
a A /|\
Database O Design Application Server o Material O Application &
Management Appication Server
System Server

P ! 1% .
AN 3.2 ANITIUTTUUUNBATY (as-is)

ANAMTIAINING 3.2 2ziiulanluaruszuuu Construction g@aeiinsTudin
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Toyaraenangsud q Minduluzuresenals daudsladnisiuduyiemaslunisianisienans

AELLAUNAATUAININA 3.3

@ Customer §
g Purchasing™  Inventory <€ Frnancial <
Sele @ Engineering M
¥ primd anager Manager Manager
. ] =
.
Design and Engineering A Construction I Customer Relation Services o
. = ) =) o
Enter -5, Conceptual> Dett > pemosed Ste Piing >, Foundation ¥ Structure = Arehitecture > e 1l Dowt e
Oder " Desgn T Desgn i * preparston T Woks T Woks T T Works i
ruction . &
J T
VEP Works »
Contract >
Signing 5 - Fnal @
. Inspoction
. .
Customer Contract
Information S =
% Customer Operation
Soree Sunveyor A s A
Supervisar
She Information
Archiecture A MEP A T DaiyActivites  Site Inspection Testing & )
Supervisor Certfication =
[ [ [
Customer © Design & Construction S Material Service & Payment Service =) St =
Data Ma Service o ——————  Ducumentation
Management Sanvice
o a & a 3 3
| |
CRM System Drafting and Schedule Control ERP System { DAR Application
Customer Deta Design ‘Applcation |
= Applcaton uction Material Financial
[ Management Ma
L [ } ] [
Customer Database = Design Database Management 9 Visterik =
Database Management [t [ mmmm
Management
A A A A
>
Database O Application Server o Material O Application & Sever O
Management Appication Sarver
System Server

AN 3.3 AMNSIUTTUVIUNBASS (to-be)
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o (% v =

3.2.2 mivaukeundnduuugunsaiiiefedmiunistuiinsenulsedriununeaine lng
19lUsunsu Android Studio glunisiaundrudadeiuglduuu GUI rgn1w Java wazaiialung

a A v ) & a 1w v 9 ) v . ) a
NEAYIVBINUITUYNUAUR ﬂqim@m@ﬂUiqusU@Ha@'lﬂiﬂiLLﬂﬁﬂﬂﬂﬂqiiqusﬂana Firebase asn 1 3.4

Client App Cloud Firestore

SDK

> P Firebase Authentication

Real-Time Database

AN 3.4 nTEUIUNTVINNUlAYTINURS android application LLazizwgm%yﬁ

3.2.3 Android Application 2 Method fiviauduiiusiiu Activity Lifecycle 98 7 Method

Fawsazmazogluaouzuazeulunsvinnuiuand iy Tngagvihausauiuiu Activity Lifecycle

(%
v

Tneia 7 Method [11] szansaTundungunsviaulacei

(1) onCreate() vha1uidle Activity Qﬂa%ﬁaﬁﬁu

(2) onDestroy() vheudle Activity gnviane v3e Uan1svinau

(3) onStart() ¥euile wans Activity sigldaufuureuansua

(4) onStop() yhauiile adu Activity 1fiulegludau Back stack gldauazlsiviuuy
FDUARING

(5) onRestart() ¥1191URAI9N method onStop() kaHNISIIEA Activity Tinduunrineu
Snads tionduidinlaganiuy onstart() Snads

(6) onResume() ¥auile Activity %umagjuuaauamwa (Foreground state)

(7) onPause() euLdla Activity eanaIndeuaning #3e gngeuliagdiunumad

3.2.4 Method 71 7 §2 92Ut Lifecycle aanidu 3 Fraransall
(1) Entire Lifetime szmLamL'%'uéful,l,ammnm?;uqﬂsuaa Activity 93 Method ﬁgm’%‘sm
Tughaaniiie onCreate() uaw onDestroy()
(2) Visible Lifetime %2911l Activity QNUARINATILAUULIBLAAINA %3 Method
\Aedea9sdl onStart() onStop() waz onRestart()
(3)  Foreground Lifetime F2a18791 Activity QﬂL%Sﬂ%ﬂﬂﬂ@@jUUﬁﬂ%aLLaﬂﬂNaL‘?J‘LJ

Foreground Activity 9¢3 Method onResume() ag onPause() ¥euaglugiaiianil
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Activity
launched

T
v

(—D onCreate()
|

v

onStart() - onRestart()
|
i v A

ﬂser navigates . \
o ol 2 to the activity ume()
£ E = l ‘
.= = o
o L ¥/ ‘
=] S A App process | Activity
— = |\ killed ‘ running
o 2L | W y \
E ) g I
[S] 2] & Another activity comes
B> X nto the foreground

5 User returns
o + to the activity
Apps with higher priority |
Veed memory onPause() /
|
The activity is
no longer visible
User navigates
‘ to the activity
onStop() J

|
The activity is finishing or
being destroyed by the system

v
onDestroy()

J

v

( Activity
\ shut down

Amd 3.5 Android Activity Lifecycle

3.2.5 syuUUgUUBYaved Firebase [12]
Firebase fig Platform #151U5mLAT030618 9 d11sun15inn1sluadiuves Backend %39

Server Side whlaninsnaueundinduuugunsnifiofioldegiusedniam uazdiannaiuas
AlET18v03n1391 Server Side wsaMTlATIETeYalBnIe Iagayldusnisues Firebase Tun1s
Jnn1sgrudeya 15und1 Cloud Firestore Fafiuudnislugiuves Database delifosdnnionszuy
Back-end LilesdninTen SDKs o9 Platform vie w1 flazldfannsaidhiauinis Cloud Firestore
19fuf Tne SDKs fivns Firebase wdewl3lilag1ansunsu 1wy i0S, Android, Web, Node.js, Java,
Python, Go, REST wag RPC APls. Tnelassaiisazidunuy NosQL fianssadafudeyalusuuuy
Document flazgn Fields AU Values 14nefu §3 Document Aazgndmiivlu Collections 8n
&1 Feazanansaaing Queries From ludnnmsiendeyaiidesnisisluusias Document Tagly
13M13 Cloud Firestore anansaszyviavestoyaldliinazidu donnu, fiaw warludruvestoyad

IS U ¥ A A ¥ % ¥ < ¥ < .
HATMUYUYDUNIDUNIIVDUNUVDIVBAANINE) Agunsaasady Subcollections ety Document
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wazuueyaduddutuiionazsesiumsiiulavesdoyatuowanls lngaunsasenuuulasaing

lnnguuuunaganunsaiibviveundnduinnulaegediussansnmian

o

—— data

— document

Al 3.6 msduundeyalu Cloud Firestore
fiun: [13]

3.2.6 m3ysenkuulaswaiauazdansvoya [14]
wusleiiu 3 guuuudadl
(1) Nested data in documents N1508nKUUlATIES 1MUY Nested data in documents

azifunisadnslaseadredesasiulu Document Wuwiia Object %3 Array

n alovelace

name :
first: "Ada"
last : "Lovelace’
born: 1815
rooms:
0 : "Software Chat"
1:"Famous Figures"
2 :"Famous SWEs"

ani 3.7 Tassaiiavestoyauuy Nested data in documents

17'i3,n: [13]
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(2) Subcollections N1599NkUUIASIAS19UU Subcollections aztdunisadne

IS a

Subcollection aslUlu Document wiaziaASUALLI1A root collection LReTY

q

|§ science

n software
name : "software chat"

Ln users

u alovelace
first : "Ada"
last :

"Lovelace"

u sride
first : "Sally"
last : "Ride"

u astrophysics

Ani 3.8 Tassainavestayaiuy Subcollections

(3) Root-level collections N158aNLUULATIASI9LUU Root-level collections Az

138374 root collection nane9 viin Fadayanigluusiaz collection e1aztigItosiuvsalinle

|§l users

u alovelace
first : "Ada"
last : "Lovelace”
born: 1815

a sride
first : "Sally"
last : "Ride"
born : 1951

Ln rooms
a software
|§ messages

u messagel
from :

"alovelace"
content:"."

u message2
from : "sride"

content:"."

i 3.9 lassas1avesdayauwuu Root-level collections



3.2.7 madalassaideyalukeundindunistuiinsenulssdrfudmsuvanuneasne audu

N1599LASIA519WUU Root-level collections f9A1WA 3.10

| users
u userl

fullname
username

email

Ln project
u projectl

projectName
projectOwner

projectRefNo

Ln report
u reportl

reportDat

reportNo

@ manpower
u manpowerl
manpowerName
manpowerNumber
|g equipment
u equipmentl
equipmentName

equipmentNumber
Ln activity
u activityl

activityName
quantity

location

i 3.10 lassasnevestayauuu Root-level collections Tukeundiadunisduiingeay

UsegaTudnsuaunaasy
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3.2.8 N1599NULUUAILLAAINE

(1) 99uanINALSNAY Splash Screen uag FoUanINa Login

Username

Password

Register

2N 3.11 Fouansna Login

(2) V9uANINALSNAY Splash Screen uag FoUaRINa Login

AN 3.12 F9UAAINE Main Menu

18



(3) oLANINA Profile

m‘wﬁ 3.13 audnana Profile

(4) 9uENINE Report

O

Full Name

Usemame

Email

Company

Position

e

My Report

Report Dated

Report Dated

Report Dated

Report Dated

Report Dated

Report Dated

Report Dated

e

il 3.14 audnHa Report

19



(5) FWUEAAINA Project

My Froeet

Project Mame

Profesi Name

Priopoct Mame

Project Name

Project Mame

Prigect Mafme

Progect Name

@

2NN 3.15 DUAAINE Project

(6) pUaAING Configuration

Data Configuration

Add Manpower Name

Add Equipment Name

Add Area/Building

Add Construction Activity & Work

Add Structure Type

Add Unit

A% 3.16 FouanIHa Configuration

20
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(7) vsuanwHaldloya Report

ADD

ADD Obstruction Issued

®
®

AN 3.17 euananaldtoya Report

3.3 N1IVAHBUAINYNABIVBITLUY
nsnadeuAINgNEDsresszuy Tududurinismaasuaugnieaiiemgmivie

founnsasvasszuuiiintulasginvharsinus wdanduriinisudlayiussssuulignies
n3vdeusruUtlulssfuresdidunsieuredlusunsunaidenleeseuine seuananauazy
AUANANG 9 AmNugnFBsasdanmiuandlulsiaz aeuanINaTINTmTIIERUANGNFD TR SHANS
flFanszuy ndsndurhnismedeunnuauysaivesszuulaglfuuulssdugunimnisiauiuey
wasun sty Faulsoyalunsussiiueanidu 5 du el

3.3.1 FUANNAINITANITIINIUAINAIINABINTVRINMY (Functional Requirement Test) 1Ju
R Y R T e U F bk o N A T e R R G T e (N T R g eI O N R P LR A L Y Bl
el

3.3.2 A1UAMLAINNTAIUNTTNNUAINALABINTVRI L TRAE ANYNABI LN YN UYRS
52UV (Functional Test) un1suszdfiupmninsomiuaiusavesssuuidileidunisvia s
gndioswasszuuhansavauldmumiidiisvunlinndeedivde

3.3.3 fnuanuazainkazauitenensldaiussuu (Usability Test) iunisuszdiunaninsie
nsldeuszuundanuenieiedlalunislanu smirududouronsiiniaflendusig § ves

PEANY)
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3.3.4 gulszangnmn1sineuresszuy (Performance Test) Lumsussidiunaninsonts
MaesssuURIsEuvaansainuldegssmsmnteeiisds saufisnrusinstlunmsuaniua
wngldauinldantunsuanaauintogiiede

3.3.5 sumnudasaievesssuu (Security Test) WunisUszliunanimseninuvasndeves

Foyalumsldnuszuuinfiunndesifisdds Fyudinsiiuneasideadoyadiudivesldnulagly

Wannenduasnsae

3.4 msUssiliussuulazaguna
mMsUszidiuna Tnefiuvulssifiudenihnismeaeuszsuulaenismaasddaiussuudila
fianiu wagvinsussidiussuudeuuuasunafmaiiauldoonuuuly
WUUUTEUANNINYBIVR AU NALATUUTENOUAIY UINTBUAY (Rating  Scale)  La9

AN 5 86U UagdnsduaulgauTinm 5 seau negldnuasyinmslinzuuiluusasdenuaiy

WALNEAUTILFIAUAUANUALEVDIALLUY FINNTIN 3.1

M1319% 3.1 f318naeinIsIiRzRuUNSUTEEUAMAIN

seaunannsiinzuuy AU
WIAUNN | LTaUTHY
a a a U L v A
LN 5 nsUsziiuRunmvaseUnanduegluseauauin
a a a U L v A
A 4 nsUsziiuaunmYekeUnaiaduagluszaus
Uunan 3 nsUsziununmeasweUndntuaglussAuUunans
VRl 2 nsUsziuRunmvaseUndntuegluserutioy
VRIHRN 1 nsUsziiununmvaseUndntueagluserutlosunn

nsmvuanaaiiunsulaauvnedeya NNt RAzkuLREY fwialull

[
=

AZUUULAAYTENING 4.51 - 5.00 Mdnede weundinduiimuntuiinuninseaunuin

Re

AZWUULAAYTENING 3.51 - 4.50 nuneds weunAindunimunulaunnseaud

e

ATLUURAETENING 2.51 — 3.50 MUN9DY WaUNBLATUNNAIUNTULAMAINTEAUUIUNANY

q

e

~ ] = a o adwo a Y%
AZLUULRAYTENIN 1.51 — 2.50 NUE0T LOUNALATUNNAUIYULAUATNTEAUUBY

q

Re

a v YV

dl 1 = a U dl L
AZLUULRAETENIN 1.00 — 1.50 U809 LLE]'IJWﬁLﬂ%u%WWUW‘UUNﬂmﬂWWﬁ%@UU@EJlI’]ﬂ
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ananldlulsziiuna Tdadfdanssan (Descriptive Statistics) Tun1sindnansvesdeya

Tngldaadsauniln (Arithmetic Mean) “3aAaae (Mean) Aauni1sa (1)

4
X:T (1)

Weo ¥ wnuAaduiavaie
n WUINWINTRLATINNATDINGNAIBEN
X ununasmvesdeyaviavualunguiiegng

A lesunaNnggIu (Standard Deviation %58 SD) Aeaunisi (2)

d‘ ! dl
e S.D. LNUFAIULULRUUNINGIY
WUALRAYLAVANIA

WNUAIYBITRL AR

S ROXR

WNUIWIUTOLATIIMUAYDINGUAIDE



uni 4

NAN1538

4.1 wansWauaUnaAYY
nsWauweUndiaduuugunsaliefelunistuiindeyasienulsedriudmivay

| v

floa314 (DAR - Daily Activity Report) lngldmsduinteyaludegiudeyauussuy Cloud #eanunse

Ly o w o [

ufindeyafansaulunsiouneadns sudsoyafiugusududuuszneuiiddydmiumsny
Usgdrfudmdununeains Tnesenudssiviududdidgilituinmenisaiseeg AAntuluusdas
Fuuarannsolidradunmsalvdeduiungnisallileussnounsinnsanmniiateianaiaug
Usgnslusswiseuneaddld Tnesanisimuiwoundieduluwysine fifd
4.1.1 vsuansmaweundwndulunisiendudngssuuuaraiisiadyldnu
nsdenduihszuulaeidusuuuunisly Email uas Password Fan il 4.1 swuinig
Firebase Authentication [15] 1unisidhszuviiieuasiiniuvasnde arunsadhdedldamd
vannnaneluaneaunoains wu smthau Tnsuuu fenalalléiinnuilusumaluladannin
Tuseuansuansaieatnydgldiuazdensenteyadiuyanadidniu dunmi 4.2 1wy
%a-umaqa, Email address, Password, %au‘%@’wuaw‘immm LﬁammﬁqamuwasﬁwLmu'qsuaﬂ
Alnuwsiasay wé’qmﬂﬁmﬁlaﬂmﬂu Sign Up wuuwﬁ’uﬁﬂ%’aa&alﬂﬁ Firebase Authentication 79
AN 4.3
4.1.2 DUAAINALBUNALATUNAN
FDUAAIHALIYNAN (Main  Menu) azUsgnaumeiiyvan 4 wy laun wymih Profile,

Lyt Report, Wynt Project Uag yntl Configuration ¢ 4.4



Add your details to login

nopporntrade@gmail.com &

ssword

Remember Me

Forget your password?

%

SESSEBEREERT ¢

1ERE

Login

Login Don't have an account? Sign Up

Create an Account

P & a v
AN 4.1 ﬂf’)LLaﬂﬂNaﬂqﬁa@ﬂ@umﬂq53UU

DAR

Add your details to sign up

Personal Data

Full Name
o]

&

Company Data

&

Sign Up

Company Data

Already have an account? Login

a Y v Ny
AINN 4.2 DLEAAINANITATI m%;ﬂ%ﬂﬂu



DAR Project ~

Authentication

Users Sign-in method Templates Usage Settings % Extensions @

Q, search by email address, phone number, or user UID (&

Identifier Providers Created Signed In User UID

nopporntrade@gmail.com Jul 2,202 myMURz4SCqaggsqmdstjxIFG92p2

nopporn.sut@cpe.co. Jun 29, 202 Jun 30, 202 KYoltPR33PHhdZhGCEQjQMeELZ2
per page -

=  dar_project_v1

Daily Progress and Report for
Construction

B
@1 Project
£+  Configuration

Profile

Profile

& Profile
[  Logout o =

=y

Project Configuration

AWH 4.4 FpuanINaLIYYan (Main Menu)
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4.1.3 wywi Project

v o [ 1

TunsisuldnuweUnaaduiniuiing 189 UUsE A T U NS UINUNDES 199 ADININITAS S

1759713 (Project) fipu wvelvigldeuaunsaseylasinisneadenmasiniunisle faunsoiiy

o [
oY v

lasamsnsuiinveulsvanalaseins denmd 4.5 uay 4.6 Inedoyafiseutiu aAsoUngulayaugIy

3

Nagdudmsulassnisneadne wu Jelasenns TudSu-asadudyan svoznailasenis Wusu

My Project

AT 4.5 ADLEAAINALNY Project

digvinsiinlasensudy axiinistuiindeyalasanisluds Cloud Firestore @aagduiin

v d =

\Ju Subcollection uag Document nelddaUayTEly (User) Nlinsdenduidnssuu danmd 4.8



Start B n.a. 32021
Date :

Finish ™ f.v.30,2023

m Date:
Duration : 720 Days

Add your project details
Contract No.
Project Name

CON-2021/08
Railway Bridge (%)

Project Address
Project Owner

Aumpor Song ]
SRT

Country
Main Contractor

Thailand
ITD

Province
Consultant - PMC

Prae
PMC

Consultant - CM

&«

A7 4.6 Fouanan1slavayalasanig (Project)
My Project My Project

Railway Bridge

Prae

Railway Bridge

Prae

BYD kalasin

Kalasin

a A a 1 o
AN 4.7 Q@LLﬂﬂQNﬁIﬂiQﬂ’ﬁWLWQJ NBULLAS RN



30

A > Users > rzDuJO30KIWHO.. > Project » UIBKZipLcUpjot..
B rzDuJ030kiwhO7IfUpMY8ogsldv’ : K Project = B UIBKZtpLcUpj9tACgKEp
+ start collection + Add document + start collection
- + Addfield
List U18KZtpLeUpj9tACqKEp > nainContractor - D"
Project > , )
- pr Address: "Aumpor Song
- - p cM: "Csc’
+ Add field pro ContractNo: "CON-2021/08"
pr Country: "Thailand"
vjectDuration: "720 Days"

ojectFinishDate: “il.n. 30,2023"

tName: "Railway Bridge"
projectOwner: "SRT
projectPMC: "PMC’

Learmn more (4 o
projectProvince: 'Prae
projectRefNo: "A230TP17'
projectStartDate: "n.a. 3,2021"

AN 4.8 FBUARINaTBYALATINITVEY Cloud Firestore

4.1.4 wynti Profile
Tuniiiay Profile aziinisuansdeyadiuyanavesgldau lneduveyaddldnunsaniy
TuppunsaiasdildausEuy A 4.9

4.1.5 Lmé%ﬁ’l Configuration

¥

dl' ¥ o a ¥ £% = o I ado & £% (%
LlIEJVLﬂVl'm’liLWQJIﬂNﬂ']iLLﬁ%i%‘UGUEJlI lAsInNIsuan azesdnisimuruarNaduazfealy

9 U

o @ o [

Tun158519579971UU52I UM UNUNDEST N BUllovinTAMUAAIA9) LAATEILNTALEIIUAIAIGY)

[y [

lomaen lnglidndusdedinsiiviatudnsely vinliinesenisseaudeyalusenulssdiiu da

Al 4.10 Tnefiseazidunandis desiuuasad

(1) ﬂﬁﬁ’mum%aﬁﬁLmﬂmﬂmﬂﬂ,ﬂmqmiq’mdaa%ﬂq Inayaans (Manpower) az1iu
psAUsznouddydmiunenuUsEd Tudmivnuneains Faagdesdinmsimundumiseaypains
Tulasans IﬂaﬂmﬁuL%’ﬂlﬂiuﬁﬁwmqmiﬁmumﬂ'mﬂmﬂi U §3An15LATeN1S (Project Manager),

Amnslasenis (Project Engineer), 373 (Engineer) 1dudu sanndi 4.11
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N
NOPPORN i ) NOPPORN
SUTHISANUWAT > SUTHISANUWAT

ngearg3@agmail.com @ ngear83@gmail.com

8 ngear83@gmail.com Personal Data

) 12545678 Nopporn Suthisanuwat

8 42 & Nopporn_s

Company Data ‘ )
8 ngear83@gmail.com

B Petchananporn Engineerin ssword

S . & 12345678
@ Project Manager A

2 42
Company Data

-

A7 4.9 FeuanNataya Profile vedlda

Report data configuration

Add Manpower Name
Add Equipment Name

Add Area/Building

Add Construction Activity &
Work

Add Structure Type

Add Unit

‘:I o 1
AN 4.10 ABLUEAMINAMLUUNTITNINUAAT
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Manpower data configuration Manpower data configuration

Manpower List

Add your details

Type here
Project Manager| (%)

Save

AH 4.11 DUARIHANIAUATRAUILIUAAINT

2) matmusrdaedesinsfildlunuieaing Inglunuieaimnussinnazdesiinigly
NuAsessng Fndudsensnulssanveaadesdinsiassodldluunaslasens snmi 4.12

(3) MIRmuATeaAsLarAIneass WiasunltenAsuIedineadns Tnglumuneadns

yilUspnnuasdevesdsneadefiunnsneiu wazluuilasinisenaiinsneadisenmsuasaneadng

wanpUszny fauiasududesiinsivunieonaisuazdstoaneliluse sudsssfudmiua
Aoad1e fanmil 4.13

@) mstmuateianssulusuneadts lusuneadeasifonssunatsuseian wieldly
Aaanuduauisniudessmundefanssulununeadslidenndesiulssinmuesnuneadng wu
NUYPRY IUVABUNTA W30 uneasIsau Judu Fanmil 4.14

(5) nsmnualsEaniasas1sluauneade W uneadeeras tnelusuneasng

91msazUszneulumediuveddassaimatsussian wu gausn @ iy A dudu fdnmd 4.15



Equipment data configuration Equipment data configuration

Add your details quipment List

Type here
Back Hoe (%)

Save

lﬂl o a 4‘ o ! ¥
AT 4.12 9DUEAINANISIUUATTATDLATBIINSIUITUNDEASNS

Building/Area data Building/Area data
configuration configuration

Add your details Building/Area List

Type here
Admin Building (] \

Save

AN 4.13 DULAAINANISANVUATDDIANS AL EINDASI

33



Construction activity data
configuration

Add your details

Type here
Excavation &

Save

a o 4 a ! v
AN 4.14 eudnsanIsMuuaTenanssuluuneasng

Structure type data
configuration

Add your details

Type here
Beam [ x]

Save

AN 4.15 DLAAINANISINAUAUTELANLIATIASN

Construction activity data
configuration

onstruction Activity List

Structure type data
configuration

Structure Type List

34
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(5) msfmuanulgindsunaaulununeaina lnen1seaudsinuanunviilalusdas
Aanssuazdolinisszyniaeinlsnaanuiiatu Wy numesunsn sxiinheinuiuianudy

gnuIAiiung (Cu.m.) lWudy fanni 4.16

Unit data configuration Unit data configuration

Unit List

Add your details

Type here
’ Cu.m. (%

Save

o ° 1 v A
AN 4.16 IDUFAINANIIANUUANUILINUIUIUIU

4.1.2 wynth Report

4

LAUNALATUNSTUNNTBUAT1891UUTE I TUFMS U Unaas19ludIun1sTUAn

U

o w IS a v le/
YUY TEINIU UTYRLLDYARIU

(1) drudoyamlvuazsenudymalassa Tudilgldnuizdeudonlasinisuagsey

'
v a o o

Toyanily Ae Tuivihou a1y anmeinia wag s1e91udymiguassa fnni 4.17 uag

4.18 Weldvayasuuiosudy svvvastludennihdaly



Report Field - Page 1/2

Project Name :
2021
nE. 3 /.A.

Railway Bridge ~

BYD kalasin

wale .

A e 2021 >

i 4 @ 6 7

Working Time
start: ©

Finish : ® <-=se
13 14

Weather : @ Fine
O Cloud
O Raining

Obstruction Issued

[y

A7 4.17 Feuansmadiudayaniliiaznssvyiu

Report Field - Page 1/2

eneral Data

Project Name :
Railway Bridge ~

Date: B) an.5,2021

Working Time
Start: © 8:25

Finish : ® 19:37

Weather : @ Fine

O Cloud
QO Raining

Obstruction Issued

None (%)

>

AN 4.18 FDUARIHANTTTEYNIALAENNTIEU YA ludIuLINTIavIA
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(2) drws1eauyraing lnegldanuazyinnisifendiunisyaains nieussyinuiy
yaanslusumisiiden degldauaunsafisuniaaziuuldauninazasunaiideans &
AW 4.19

(3) dwsenuaiosing lneldnuaginisidensiaveusising nieuszydiuiu
esesinslundazuin Fefldnuamsaiivviaveaniesdnsuazduiuldaunitazasunaiifesnis
Famil 4.20

(@) dunenuianssunuieains lnegldaouaginsidendefanssuiivhnundoussys
URinunuuazmlosin mndudenienmvidedngnaiauaziudendiuvedasins sy s
fdnuamnsafanssumazUTinunuldaunitezasumaiidesns fanmil 4.21

Sodudunmsmuduneudisiuuds seuvaziilugni Report  9agsauTiasiey
Usgdfuiigldanldinmstuiinliluusias fu fanmil 4.22 waggldsmannsadilugloyasony
Usgiuildvimstuiininaiuiidiosnis Tasazuansdeyasiieg agldanuldinmstuiinlinuden

(1) — (@) Fan i 4.23

Report Field - Page 2/2

Report Field - Page 2/2

Manpower

Project Engineer ~

Manpower

Project Manager

Carpenter

Supervisor

Foraman g

Project Engineer
LauO Foreman
Engineer

Head Man

10 Wheels Truck >

) tivity
Project Manager
)~
Mason

Quantit MY
y Cu P

onstruction Activity

Concrete Pouring ~

Location Fire Station

Type Beam -

= =

= |
AN 4.19 VDUFAINAFIUIIYNUYARINT



Report Field - Page 2/2

Report Field - Page 2/2
Equipiigne..___|

10 Wheels Truck Y,

quipment

Boom Truck Y.

Tower Crane

Crane 25 Tons

Compactor

T ower Crane =t

Pick Up

Pick Up

Crane 25 Tons

Mobile Concrete Pump Cum. ~

Boom Truck
Boom Truck

Moter Grader Back Hoe
Back Hoe

onstruction Activity

Concrete Pouring ~

Grid Line

Manpower
Quantity Cum. ~

Location Fire Station
(_

dl 1 d‘ U
ATNN 4.20 ADLAAINAFIUTIUINUATDINAG

Report Field - Page 2/2 Report Field - Page 2/2
Quanuty 308 Kg.

Add

onstruction Activity

Excavation =

Location Substation

Type Slab

OUantity 300 Cum. ~ Grid Line ]'6/A'E

Location Admin Building Manpower | 36

Type Footing ~

Install Rebar 308 Kg.
Substation 1-6/A-E
Slab

Grid Line 1-5/A-B

Concrete Pouring 45 Cu.m.
Laboratory 2-6/A-D
Footing

Manpower | 45

Excavation 300 Cu.m.
Admin Building 1-5/A-B
Footing

«

AN 4.21 DUAAINAEIUTIBNUAINTTUNUABAS S



My Report

Report Dated a.a. 1, 2021

Railway Bridge

Report Dated a&.a. 5, 2021

Railway Bridge

o w

AN 4.22 PDUARINATIBNUUTEINTY

Report Dated: a.a.5, 2021

eneral Data

Project Name : Railway Bridge
Dated: a&.a.5, 2021

Working Time
Start: 8:25 Finish: 19:37

Weather: Fine

Manpower Data

Foreman 5

Project Engineer

Project Manager

Tower Crane
Pick Up

Crane 25 Tons
Boom Truck

&«

A 4.23 FpuanaradeyaTigulszdniy

Report Dated: a.a.5, 2021
Crane 25 Tons

Boom Truck
Back Hoe

onstruction Activity Data

Install Rebar 308 Kg.
Substation Grid Line 1-6/A-E
Slab

Concrete Pouring 45 Cu.m.

Laboratory Grid Line 2-6/A-D
Footing

Excavation 300 Cu.m.
Admin Building Grid Line 1-5/...
Footing

Obstruction Issued

None

Reported By : @ ) |
&

39
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Fagaludiusienuuszdrfusiee aldduiiniiuseundinduazgnianului Cloud

Y

Firestore @9agtufinidu Subcollection kag Document SIAINN 4.24 waz 4.25 Taga1ulsnud

Toyasenulsziriudounddlamenislaiunluges search Auuy

ﬁ > «ss > Report > nTKjB4SLKANT.. > Construction Ac.. > dzeqMxTAYuDZ.

B nTKB4SLKJANTksYgITm
4 Start collection

Construction Activity
Equipment

Manpower

+ Add field
projectNameReport: "Railway Bridge"

reportDate: 'd.a. 5, 2021

bstruetion: "None"
reportTimeFinish: "19:37"
reportTimeStart: "8:25"

eather: "Fine"

| Construction Activity

+ Add document
LWwCrOtViHmZWBNrjKJC
dzeqMxTAYuDZrTrlréer

gY42xqTY3jVLiyFi03.8

{8 dzeqMxTAYUDZrTriréer
<+ Start collection
—+ Add field

>

activityManNo: "36"
activityName: "Install Rebar"
gridLine: "1-B/AE"
location: "Substation"
guantity: "308"

type: "Slab"

unit: "Kg"

AN 4.24 fﬂaLLammaﬁﬁ’auuaiwamuﬂszai’ﬁwuaq Cloud Firestore Tudiunanssy

M > .. > Report » nTKjBASLKANT.. >

B nTKjB4SLkjANTksYgITm

-+ Start collection
Construction Activity
Equipment

Manpower

+ Add field

rojectNameReport: "Railway Bridge"

reportDate: "d.A.5,2021"

Obstruction: "None"

imeFinish: "19:37"
reportTimeStart: "8:25"

weather: "Fine"

Manpower > EX30cuBEL6iab.

B Manpower

<+ Add document

EX3@8cuBEL6iab917P1kR

PFAFUZ0B2Pal2

xbChoTktvJab71ulAk2I

B EX30cuBEL6iabol7PIkR
-+ Start collection

> -+ Add field
manpowerName: "Project Engineer"

nanpowerNo: "2"

AN 4.25 euananateyaTenuUszdniuves Cloud Firestore Tudiuyaaing
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4.2 wamsussiiuaunnuazauawalalanisldauneunadiadu
AdelaviuuuUssdiuaunnkasauiianelavesweundnduuugunsailefiedmsuns
Juiinsieanulsesiniununeaine fuihnissiununansussiiuaunmiazauianelaangldau

wazsiduypansiiigatosiuruneasne iWuduuidu 16 degn lnednanisussidunal

M19197 4.1 KAN1FUTHEUANAIMNAIUAINAINITONITIINUAUAIINADINTVRIE LY

(Functional Requirement Test)

NANTIATIZY
a1Ru 19n13U T
X | sb afUTeNa

1| enuansavesssuulunmsdiauedoya 4.33 | 0.49 A
2. | anuanunsavesszuulunsAumdeya 4.25 | 0.45 0
3. | anuanansavesszuulumMITguRatoya 4.50 | 0.52 A
4. | anuannsavesszuulunisduiinteya 4.42 |0.51 A
5. | AMNAINNTAVRSEUULAEAINTIN 4.25 | 0.62 A
59U 4.35 | 0.11 A

= a > & A a Y o ' v
NA15197 4.1 wan1sussiiuaun v ldnuwaziiuyaainsitieatesiuauneas
A1UANANNTALUNITTNINUAINAINARINITVRE LY taAadewiaiu 4.35 wazAdiudeauy
WnsgIuiniu 0.11 asdladiandaiunsanisinauaiuaIuieanisuesldveswaunaiatuil

AN MBEIUSEAUA

M1519% 4.2 wan1sUszlunuamaumsldnuvemeUnaiaduy (Usability Test)

NANTIATIZN
10U 915U
X |SD aAUTuNa

1. | AMuguasANNEEAINABNIS LT 4.42 | 0.51 A
2. | AMUIANZANYOIRLIUSIUNITIAI9EIUAN € 4.33 | 0.49 A
3. | amnzadlunslddeninuiiedeninumune 4.17 | 0.58 A
4. | anumngadlunisseytoyayld 4.42 | 0.51 g
5. | AnumunanuesruulunIng 4.42 | 051 2
323 4.35 | 0.11 A




a2

NA5197 4.2 mansUsulugun e idauianduyransiiedesiununeadng
Tusunsldanuvaaweundindu laAnadewindu 4.35 wasadrudssuunnsgiumiidu 0.11 agu

[y

lgdnmsldnuveaweundintu dauninegluseiud

M1519% 4.3 Kan1sUszluRuAmAUsEANEAMYeeUNAATY (Performance Test)

NANISIATIEI
10U un1TUTYILU
¥ | SD. afuTena

1. | anusilunisvieuvesssuy 4.25 | 0.45 A
2. | anusilunisuansseazidendoyq 4.42 | 0.51 A
3. | anudilunsuseananadeya 4.50 | 0.52 0
4. | anudilunsindeiugmudeya 4.33 | 0.49 0
5. | anusilunsvianuvesssuulunngiy 4.42 | 0.51 A
57U 4.38 | 0.10 A

NMINTN 4.3 mansUszidiunanmvesgidnunaziduyaainsiierdesiuauneadig
Tusudsgansnmlunisussananavasaundndy laradeindu 4.38  wazArdiudoauu

W9sFIUIAY 0.10 asulainussdvsninveseundindulusmunisussinana daunmegluseaud

M19197 4.4 Han15UTEUANAIMAIUANUABASY (Security Test)

. R HANTIATIEN
Aeu Ten15UTELU —
)Z S.D. | aaUs1eNa
1 | enuwsngaslunsimueeldanuuas sianiy 458 | 051 AN
2. | anuwnnganlun1shaLRauTaRanan 442 |0.51 A
3. | mnuanunsasuauUasnfelagNINgIU 442 | 051 7
593 4.47 |0.10 A

d' a ¥ [ A a ¥ [y 1 2/
NR1TNN 4.4 Naﬂ’]iﬂi%LMU@MﬂWW‘U@QI}EI%QWULL@%Lﬂuuﬂﬁ’]ﬂi‘l/lLﬂ‘EJ’J“UENﬂUQ'TUﬂ@ﬁi’N

lunuaudasadsvesaundndu laaedewiiiu 4.47 uazAdnlenuuiinsgiusiniu 0.10

[y

asUlainenudasndelusunisiiauvessyuy Inanineglusedud
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A15197 4.5 wan1susziliuanuienelasiunislonuveaeunddu (Usability Test)

NANITILATIZI
Ay 189N5UsZLEIU
¥ | SD. | ediusewna

1. | ANduaEANETAINABNS NI 4.50 | 0.52 A

2. | Anaunzanvesiiuslun19nedIung 9 4.25 | 0.45 A
3. | enzadlunslddennuiiedeninumune 4.50 | 0.52 A
4. | anuwmnzadlunisszutoyarld 4.50 | 0.52 0
5. | AnumanzauesseuulunIns 4.33 | 0.49 A
59U 4.42 1 0.12 9

=i a = v & A DY)
1NA1599 4.5 Hansusziiuanuianelavesldanunasiduyaainsiineidesivay
noasslumunsldauvesteunandu laaedewindu 4.42 wazAidiudswuuunsgiuvingu

[y

0.12 agUlainisldanures weundndu daruitanelaegluseiud

A15199 4.6 wan1sUsEUANUTaNelaR UUSEANS N NYRBUNALATY (Performance Test)

HANTIATIEN
Ay F18MTUTEI
¥ | SD.| sduvewa

1| eusilumsvinuvesssuy 4.42 | 0.51 9

2. | eudilunisuansseazidendoya 4.50 | 0.52 g

3. | anudilunisuszananadeya 4.42 | 0.67 g
a. | enusilunisinsderiugiudeya 4.25 | 0.45 g
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