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Abstract

This special problem presents the water level monitoring system for water
resources in communities on android application. The objective is to create a water
level monitoring system which is easily used via an Android application. The system
consists of three parts. The first part is the hardware, Pressure sensors used in
measuring the water level and the water flow sensors used in measuring the water
flow. The sensors are connected to the Arduino and Raspberry Pie in order to get the
water level at a real time from various surveyed water resources. After that, the data
are sent over the Internet using air cards to the second part which is the database
server to gather information. The last part is the Android application. The application
will connect to the d'atabase server and display the data in the form of map, graphs
and reports. The map displays the location of sensors by using Google maps. Graphs
are used to display two kinds of information. The first graph displays water level, and
the second graph displays water flow. Reports are also generated to display two
kinds of information. The first report shows a daily, monthly and annually of water
level and water flow, and the second report shows a daily, monthly and annually of

minimum and maximum of water level.

Keywords: Android, Arduino Board, Raspberry Pi, Sensor, Water Level
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2.2 USRS INNIINTTIVaYD9u (Water Flow Sensor)

ugesInansINsivavani (Water Flow Sensor) [3] wuiweinsaduiildsunis
senuuuNIdmiunsRdudnsImsivavesiilagiani: Usgneusielsineswiounumau

dmiviuilasiudvdniuidng Lasdinsivdugeadievifinddaussegnieluiad
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wandlddaguil 2.2 FellsreanBenuandeyadinizvesuigasuanidamswi 2.1

A15197 2.1 Poyadniinnsrenuiges

GUIGHITD foyasunnzuaeuiges

» Working voltage 5v-2qV
» Maximum current 15 mA(DC 5V)
* Weight 43 ¢
 Flow rate range 1~30L/min
» Operating temperature 0°C~80°

Liquid temperature <120 °C
» Operating humidity 35%~90%RH
» Operating pressure under 1.2Mpa
« Store temperature -25°C~+80°
 Store humidity 25%~90%RH




gﬂﬁ 2.2 Water Flow Sensor

2.3 dgarlnenssunounsosn
woumsesilurendniilasaiauuiesiudoundouvuaunn (Stack) [4] 3
U798 vuU{URnns Saiands wazuoundinduiidrdada e fuieldd iy
vhaulaefiffugueguussuvaund rediua (Linux Kernel) dslueunsond sovduadin
aeUlwiAv (Android Software Development Kit) tHuipdesilodmsuiauiuaunaia
Tuvuszuuujiinmsueunsesiuasliniwann Uava) lumsimun Ssaandnenssuves
uounsegdulsoaniluddudundng ¢ dduduldunduneundindy (Applications) 4u
waundlatuisanisa (Application Framework) $ailaus1d (Library) LLax‘ﬁ"’uauﬂ%ﬂaéLua

(Linux Kernel) LLamG‘fng“?'i 2.3

b _J%, S0 LAgpﬁEéuo’ns" I{Q % ii
]‘}‘[ Contacts ]W[_jnona ‘%L Browser L ;]
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mnager

Package Tolophony Resource Locahon Nolification
manager. k manager | mnnagtr manag-r manager
i I

Android runtime

Core
libraries
Dalvik virtual
machine

Binder (!PC)
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I
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1) duneundindumisuisa (Application Framework) augyalvdinWamwianuisa
Senldaulageuedile (APl Application Programming  Interface) tile
illddlunstauneundindu nsluduiusenoudioweund indumsy

= @ d
AsAuanIRagun 2.4

Android app framework

" Activity © £ Backup. - Content
. manager manager Biqeto_oﬂ'l . providers

" Location “Map. Media Notification
_manager libranes player . mapager

"Packagh'? “Resolrce’| ' Seardh Shated
manager. manager .manag_gr ‘preferences

Telephany (0 Widget Wiridow View
'm_anag_ar provider Lmanager systam

A 3 ! 1 a L ad
JUN 2.4 ssrvsvnaud g ludmuaundindunsuise
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uazddudAgmanildlunisiaiueundindunaluity

® 71 Fawdin (View Syster) Mlunsmuaunisviaudmivataueundindy
WU naestoAy Yuna

o Tufifliady wiaed (Notification Manager) udumuaudiud Event)
' o 1 ady ve w v
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= [ v
oy tuau

® uenAfifl wiueed  (Activity Managen) Judiumiugulaluida

(Life Cycle) vaskaunaLAtu
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® yi uaswia laus1s (20/3D library) unguuesnsiiinuuu 2 R w3e SGL

(Scalable Graphics Library) uaguwuu 3 I§ %30 OpenGL

3 4 = i [ 1 [
® UYL LoUIU (Browser Engine) LUUNGUYDINTTUERIHNAUULIY
winiweslageguuiiuguresivin (Webkit) Fsazlidnvazadiotugiia

lasu (Google Chrome)
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i r 52AU aund -
1I99UU YD - ) Wann
Wwhle | LABwua
4.4 KitKat (Anwan) 19 2.10 31 ganAu 2556
Kitkat (Avuandmsuaunsnl -
4.4w , ' 20 - 25 dueuy 2557
auld) ’
5.0 | Lollipop (eud) 21 - 15 ganAu 2557
5.1 | Lollipop (audu) 22 - 9 furms 2558
6.0 | Marshmallow (nsvuialan) 23 - 28 WuN1AN 2558

2.4.2 LaUNARTUUULIUATDYR

€l a w oA a & P ) & ¢
LLE]UEHTFJEJEIQJLLE}‘UW&Lﬂ‘UU‘HLﬁUTﬁI‘UULSaE}‘] [7] ‘Udél‘tiﬂ'll.l’]iﬂ‘ﬁ@l,l,aéﬁﬂ?’m

Inaaldangiia iwad visuauzaeu wovdlns uaranansafivzaniilvanlvdnone

e (apk) Wannuledane woundnduasdeulaaldniwann wadldusunsous

FoNiwIsinAaUMNAAR (Android Software Development Kit) #3aiagfia (SDK)

lngeafinazusznaumegmaiosilonisg dmsunsfmuiweundindy siuludae

o =l

MAUN  wnassInvenAuasineg  dadianiueudien  lAnsiant uarisldeneg

drulsznoureaeundiadu [8] Hulsznaulude a4 du LLam"Lﬁﬁ’quﬁ 2.5

/ Android os

Sh/
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=y o =) GIA U §Fa L2
LoARIT (Activity) viiefifisiend giwesdumasina (User Interface)

= v

d o o s o ‘J = !
Aavthaeveslusunsuiminisuansadmiuvhwiinunuuazinde
ugly

5oy i @ o A o ] cv [ []
\wa33d (Service) Wunszuumsvinnuivinsuegilewmadaevinauly
WiBNAUN1IINUALY Wu nisharedudnisa  (Network) u3enis
ATuIaAI6199 AsuRazdiuuaniuuglgesdulnesina (User

Interface)

Aoumusilnslanes (Content Provider) vnihfimugudeyaiilviney

£

nawtuduglshlle egludnvuseddidgudoys

o !JAJUV'AQ

L3 =l el o & = :1{
UnAd 59093 (Broadcast Receiver) MvuNSusSadfilAnTuYag

v

L 13
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szuvnanl il lelasug vellueundiaduleqauns oiunld

U

[V = v v vad a 6a
Usglowildt Wumsudaseouligldldsuillafinaniuniselingm

U

2.4.3 madoudaszninueundinduneuasesdiugiudea MysoL vy

b5

g
% 0k]

nafonraszninweUnainduleunsessiiugiudeya MySQL uuldinies

[9] azuanAenUnAMIlY insrzaun inlwuviewividalusyuuujiAnisueu

aseenuuliasadaseivisleafweadsvines (MySQL Server) 1dlasnse us

a v ) a ar VR (Fi ; . o da
aunsadeuldndudinansiiludsinesladansus (Server Side Script) @3fde

=l =l ] o a ' | L3 a o as i P 2/
MEMOTN (PHP)  dmIunanasenIvieunssgnuaUniiaduiuguteyaiielv

o w Yy v 1
anunsanandsudeyaiuld uansldaguil 2.6

3
U

Ui 2.6 nstiidaguteya MysQL nsweunsessueundiady
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mﬂgﬂﬁ' 2.6 @snesueliin Yumeunsvitauazuseenidy 2 e Ae
Hauounsossuoundindusasiludsmnes Guanuaunsossueundiaty (MySQL
Connector) #lilusunsuifousenmufosi  (PHP) vawantulusunsy
Jeudwnwfordl  (PHP)  szvihmisidendeuazmndeyarinuieieadiuea
(MysQL) snuansegluguranadu (JSON) fuounsousuaUnAIATUANNS08UAN

wazihuuaninale

2.5 uaunsaEAandla (Android Studio)

Launsous agile (Android - Studio) [10]  twadesiedmiuteluniswan
weUndrduangiia Inewmunnuudnius unanduwdie (ntell))  dwndefunms
yuwesdrald (Eclipse) — wazuounsous 1ofi7 Uandu (Android ADT Plugin) lag

(¥

Tnguszasfvaueunsens agiledafaimswaueissilodmivtslunmswaueundie
FuiiannsofmuiioUnainduuussuul jiRniseunseedldiiussansnmanndy Hasu
mseenuuvdfadeussauiuild GU)  Aidrsliannsataniueuninduluyyesd
wanANAuUYEInuusay Y asaudnausegsldiuiila glidesyinssuuuuy
TUsunsudans (Emutaton) sasiedudluiuussludeswssmmmiiveslusunsudnansdiss
wulymiiuegludatu Sansifsuneundinduaziflasaienivianm Uava) Wundn

2
v oW

MatluneafnfsyniauI1 (Java Development Kit) Aoy

2.6 Arduino
2.6.1 Uszinauduun
vasa 819l (Arduino) [11] Wuvasalulasreulnsiassgnesnuuuunlily

=l

nulddeg Jldnuasadornstidnnsedndainmeuenudidessedundian 170

&

yp1uesn wdnduulusunsuimndelias Tnglusunsuildlunsdourdaiidon
01glu 18fi8 (Arduino IDE) Feldnuldieuussuuufiinmsiulailuiuendit Jam
VLU 1BV (Windows XP, Vista, 7, 8) v"i’jq 32 way 64 Un syuvUfuRnisuualowed
Wi (Mac 0S X) uazdynd (Linu) anansaldauldiunssuudfiinslaedy

daszannsihaivesseuuUiiiinisynudin Jeldasdinsindelusunsy

2.6.2 Layout & Pin out Arduino Board
Layout & Pin out Arduino Board (Model: Arduino UNO R3) %38

dudszneuvesuainenglu u UNO R3 [12] uamisgazidenladasui 2.7
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3mein ISP : dmfu USB interface

dwoin VO

11{SP1) MOSI

124{SPI} MISC
104SPI} SS

Lwefm USE [P

3Hnterrupt 1
| 2-nterrupt O

| 2.4u Reset

10.MCU : Atmegal6U2

Bl v | 5m0im ISP : Atmegazza

9.403 Power Jack 7-12 V I

SMCU ; Atmega328

9)

<
o)
g e 7.08n 1O
8.nofm Power U

sU# 2.7 dhuusznauveausineigiu fu UNO R3

wosm USB  lddmsuretupeufunesiiesulnaniusunsudn McU
wazdelnliiuuesn

Uu Reset Tdnaulasiasnsl MCU Funasvhanulvgl

Wosn ICSP vas Atmegal6U2 uwesniililusunsy Visual Com port
VU Atmegal6U2

wosn 170 hidnea 1/0 fidausivn DO 89 D13 uena Nt Ue Pin avh
wiifidu iadiadie W Pin0,L (Juwn TxRx Serial, Pin3,5.6,9,10
war 11 (Wuar PWM

Wase ICSP 999 Atmega328 \Juwesnildlusunsy Bootloader

MCU wBa Atmega328 Wu McU lfuuuniaenglu

woin /0 uenenaztlufinea 110 ui Suddsuduresiudyyia
BUNEON FauAY AO-AS

wosn Power \Julwidswosuasaiiodenisanglnliiuisesneuen
Usznousaeulmides +3.3 V, +5V, GND, V.

Power Jack $ulwann Adapter Insfiussfuagsewing 7-12 v

10) MCU w84 Atmega16U2 18u MCU fivhwihilfiu USB to Serial Tng

Atmega328 agfnsanu Computer WU Atmegal6U2
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2.7 92915010UAU (AChartEngine)

929150eUIU  (AChartEngine) [13] 1Hulausnsaldlunisiansmuuieundindy

¢ vad v oa ¢ s a ) -
LLEURATRYUR ﬁqﬂqﬁﬂﬁn'ﬂﬁﬁﬂ‘lWWWUTL'JUI%W“UENE]E‘U']?WL@‘U?\]U ﬂ\ﬁLLﬂ@@IUEUT’I 2.8

AChartEngine
(6 oy

Home MNews Demo Download Support Goodies Javadoc  Contact

The binary distribution, the javadocs archive and a demo source code archive can be downloaded Ox
bere.

A nightly build is available for download here.

Intermediate development versions are sometimes available here. View

A Maven repasitory has been prepared and updated daily with the latest snapshot of

AChartEngine. In order t0 use AChartEngine in your Maven based project, just add the following
e your project pom.xmi file:
<repository >
<id>achartengine</id>
<name>Public AChartEngine repository </name> i
<url>htps://repository-achartengine.forge. cloudbees.conysnapshat/ </url> “:U‘m:‘“ g
i fepostory> 2) This will taka you
<dependency> 13 our wab page
<groupld>org.achartengine<jgroupld= Ay Rowniald the FREE:
<artifactid =achartengine </fartifactid> pepduct
<version1.2.0</version>
</dependency>
AChartEngine Is contributed based on the Apache 2.0 license.
o fiomDOCIPDF.
AChartEngine Is an open-soutce framework, free to use in any free or _— 2
commercial apphication. ‘Domrt
Denations will help it grow and keep Improving

Thank you for appreciating our work. | — [ = Eo¥={sx ]

Download

Some hooks that we found interesting that mev help vou get deener Android knowisgoe,

sUT 2.8 wihiFulwsiues AChartEngine

Tnedllavssasivuuuaneg Idenldmiunnudeanis wu nsWidumnss nsam

WHUAIIUNY uazaTINuNUginnau Aawandlugun 2.9 fagui 2.11 mudaeu

- ORM®@ 11:32aAm

®— Skiathos

JUT 2.9 nsniduns
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, 11:33 A

) years

Month

JUN 2.11 AT mlurugiinenay

2.8 JSON
JSON (1adfw) [14] gau191n JavaScript Object Notation Hunesuundnsy
uanwaeudeyaneniiames esuumadutiueglugudomusssum (Plain Text) inaunud
waglsunsuneniiamesanusasiudilald Yeveesuumaduiis
1) gnesnuuuilihedmiunmsuanideudoya
2) dnugdayaamnsngruniounluladineg
3) @wnsald JavaScript relunisdrfiedayanislu JSON Taine

4) dawvane | nwnsessunsida JSON
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Wosuunadududoyalusuuvureasesuida (Object) Tasisuanniadesmanslnm
Un { wazdugaiiUnnla } nmelussuinveddeyafioniiani®n (Member) sUnuvves
aunPnazegluguuuureansiugsening name/value BnsilisuaunBniesil

»,n

{“name”:"value”}

0 |
[

MNEAnENINNTY 1 galiAausieasesvinng , (Comma) el

{*name”:"value”,”name”:”value”,... }

lagannsananyiiegamslisulsnaguil 2.12

"firstName": "John",

"lastMame": "Smith",

“address": {
"streetAddress”: 21 2nd Street",
"city": "New York";
"state: "N¥",
"postalCode”: 10621

}

"phoneNumbers": [
" 200555-2234 ;
"646 555-4567"

JUN 2.12 Madrensilisunesiuniady

2.9 Google Maps API

Google Maps APl [15] \Jugm APl vesiiadmSuimuiivueundindu uas

o A

a o & A . . v o v i a ' a ~
waUnamtUUULDNe (Android, iOS) "L’Jmmmiaﬂ%uwuﬁLLasﬂ;musmimq‘] UBINLNG LD

'
=l a @

Wauweundintulianansavhoumiouduigiiayils Tnsunuidafiniuaiunsasieg

U

wnuelzenld wu
o nsUTuLsuEUT (Styled Map)
®  YAAIUANLNUT (Map Control)
A A = .
®  YALAIBINDIANTNUULHUN (Drawing)

e nsumneanyavitlaludaBngavila (Directions Service)
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®  MsAIMANUEIeIniiia (Elevation Service)

(=

® msulasiiegiuiiinasAgauarastdyn (Geocoding Service)

Y]

* msivdeyadoyaaniunirieg (Places AP figiiasausanlila idu Tsausu

Wsassnaum Tseseu anufisnens uazdug unldonuluteundindy

ansasuiuldnu Google Maps APl lilagnisvelduiniseniiuledvasditaun

yoniia fnandlugudi 2.13

» Google Developers

Handuvuarunanviasuoanien

& o) ’ 2O

Androld Cloud Platform Firebase Maps Web Hindniianue
o . L1y 27
Watch the keynote and sessions in real-time at
= v o &Y a
UM 2.13 wihuleddaunvesgia

WeudhlWagnuimusgfiaiudnsunuieliidon viansiden Map asdsinguih

Auleddauandlugui 2.14
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G Google Maps APls

Android
@ Google Maps Android API & Google Places API for Android
Maps for your native Android app. Connect your users with information
about millions of places.
i0S
[0 Google Maps SDK for i0S .& Google Places AP for i0S
Maps for your native I0S app Connect your users with information
about millions of places.
Web APIs
» | Google Maps JavaScript API ‘ Google Places APl JavaScript R Google Static Maps AP
* Customize maps with your own Library Simple, embeddable map image with
conterit and imagery. Up-to-date information about millions minimal code
of locations.
«W Google Maps Embed AP| * Google Street View Image AP|
™ Add a Google Map 1o your eite " Real-world imagery and panoramas.

without code or quota limits.

= v a i a
JUN 2.14 wiriulesinanauinis APl uwuivaagiia (1)

58N Google Maps Android APl viimsuafie azusingwihansdunduanslusud

2.15 9ntuihAglUldlunisWauiweunaiady

Aclivate the Google Places AP for Android

Vo get you Started wel gide youthrough the Google Developers Consdle 13 do
adew thags frst

1 Ceeate or choose aproject

CANCEL  CONTINUE

JUT 2.15 i iulesiuanau3ngs APl unuiivesgiia (2)

149023



Ui 3
A5N15A L HUIY

Tsmsandunisiassulymiiay ledinseenuwuugunsaluas mmsdniueudin

2
Vo

Al ieall

3.1 A5GLHUNITALUIIY
NalASIaIeUnanafalasIas19n1sadunsiuliazduneu lnounasdunauass
NUAILEAIIUAS19N 3.1
o w 9
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5.3 System Test
5.4 User Acceptance Test
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3.2 NMNSIATITHBAZDDNLUUTZUU
3.2.1 Taseadnelnesuvaessuu
wanmsnaulagTnvesszuvansauanlafagui 3.1

Arduino UNO R3

Raspberry Pi

Hydrostatic

Level

Server: Database

Smartphone: Zenfone 5

OS: Android

P [y
5UN 3.1 lassadnulnesauansszuy

13U 3.1 asuameeUnsalainszuuiinlunsoudiuag uazgunsaliiiann
Tndlunseudih Tneanunsnesueseasdennsiauldsd

1) vesalulasmaulnsaiaes (Arduino  UNO  R3) 9¢¥uUd19nigulgas
Saussfunasivuweiindnsinisinavesinluunasi deAnluss
Raspberry Pi

2) Raspbery Pi agdsad uBumesidalududsvnesitedaivasly
Fuloya

3) andnliuiildszuuufiinisueunsesdasludendoyalugutoyainann
ASnesieuysziianansly



3.2.2 WAUNTWIEAIAINFINIOVDI5EUUIU (Use Case Diagram)

ANNENLNTAVDITEUUNUAUNTOLERSTwaLBuAlARIgUT 3.2

User

Super user

Administrator

weundinduihse fasgduihvasunastinlugumu
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3.2.3 WHUNTWLEAININTINVDNU (Activities Diagram)

1) msiFengasnLanstayaszaullagiuvedunaniy

&

Jupeunsisungansauansszauindaglivreuvauinaeans
=i Yo I~
waneseazBealanaguii 3.3
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2) M3FengnslianIsEiuIveIrIesezamil

TumouniengnImlansseiulivesszeyamiteans

waviunladgun 3.4

User Application Database Server
/ v = o 7 g
Wlvnatdong A - /a mayjaism‘um\
Soswatayaseiuil . o & i o
TIENITHAAINTIN o Toyaunaaning Ly
o & P wazdeuawnasingld >
SEAUUNUDIUTEY v o CRNAREIRIEE
(A ABINIS .
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dayanlasuiam
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3) M3BeNgTIENUUARlBYATEAULN YA MDA

£

TUABUMILTUNGTILITULAAITEAULT 4 YIamilwesumasning

2/ o a
ABINTUARITIBALIBLALAGagUT 3.5

User Application Database Server
Hldnadong Usnguiasuans
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4) M3uduiou
Tumaunisudsiieuillelinaniunisalingnassseauiivy
weUnalnduuanisuandenlanigun 3.6

User Application Database Server
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5) mswiludayaunasy
Tuneunmsudluleyauvaniuanineazdealasguil 3.7

User Application Database Server
UsInguinee
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3.2.4 WHUATWKEASAIAUNIINIIU (Sequence Diagram)
1) Mavihauresruulagn gy
MsauvesszuulaenmsmLanssiunsiuldnsgu 3.8

X X

f

T T T T T
| | Server | | Elow | Level g I
Start Raspbery I I | I I | |
! |
!] | : ’{IS‘:art Arquino : ‘I : |
I I | i I | 1 | |
Opt I : Loop I : : end MsG/! : : :
: : | fpend wilerFlowRateData | | :
e T | I
| | I Send WaterFlowRateData | | | |
l : Send WaterFlowRafgData I | : : II
| | I Seifid WaterFl,waatesz |
: I' i | | f,j :
| | | Loop/| i | Send MS ; II |
I | | i | o\ / |
I 1 I || Send WhterLevelData Anal.:g l I
| | | |
| =1 ll Send WaterLevgdlData : I[ : |
Il : | Send WaterLevelfpata | | | :
‘ # [ hay
| 171 h' | WaterLeweLData | | I
! | m | | ] |
I ' _ Req !iLWaterFle_Ba_Le 1 from Application '
| PN < YT =
| Get Data, | | I
| X . _Q@._t Wa_te_rE.l,b!vBﬁ_tED%ta ,,,,,, -3
I I o { Setd wate,rFIwaateDalta 1 E]
| Send Data | | i
: F L ,I, . Sholl.rv WaterFllowRateData from Pppllcahon _[ ;
| U Y Reqpest WaterILevelDat+ from I
| Get D I '
| = ata ra | Qet WaterlqvelData : I
| | | NS e :
| | : N ; Send Wa%erIevelDilit‘a U
| , - Send Da | | I I [
: ﬁ : Shom{ WaterlevélData frotn Applicatiot
| I
|
I
|

_________.___________—_._{'"_____,_:E.-E‘—'_.._____

|
Request V*aterFlowRate!Tta from qullcation : II I I
I |
i Get Data (] : I | I
| ] GAt W@P?FF@Y@D?LEL i
| [ | |
| | Send WaterFL{)wRateDcJFa
| Send Data|( | ' | I
Show Wa ,L.rFLowRateDati from Applichtion : : I : :
¥ | l I | I |
Requestf aterlevelDatfl from | : : } I |
) | |
I Get Data || | I | | |
{ ,! le_et_ W_at@..r_i+»feleData{ i
: _ ; Slsnd WaterlevelDatal
I Send Dat: | | : II |
Show WiterlevelData frm | | | L 1 |

k

s ][] s | [ ] s o | [

35U 3.8 Sequence Diagram v8s5zuUlnanINIM
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mgﬂﬁ 39

o

CreateNewAccount() |
|

CreateNewAccount()

4__1_

User
|
|
|
|
|
|
|
|
|
|
|
|
|

ow Form for Create New

A\

1

1

1

1

1

1

[}

1

1

1

1

1

:

i

T
=
2]
—+

Profile(Username,Passwor

Form for Create New Account

| Profile(Username,Password)

member

CreateNewAccount(Userl|)

SH
|
|
|
|
|
|
|
|
|
|
|
|
|

Created Account Success ;

I Created Account Success

Form for Create New Acadunt

Profile(Username,Passworg)

d 4 123 @ =l 1
3U7 3.9 Sequence Diagram 8301583190y B51 4 lmal

3) msufilvtoyaunaai

nmsinuresnsiiludagauvaniiuansdiiunisineule

Fa3uil 3.10

o

T
|
I
[Update water source dat

L]

member

opt

Update value

User

o

1

|

|

|

|

|

|
Update value =]
il
|

|

|

|

]

ECRTATN R, T on [

member

U7 3.10 Sequence Diagram vasnisufiludoyauvdasi
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4) Nsudufiau
nsureIMsiLFouLanadunsvinuldfegui 3.11

x

E
'E

i
|
|
i Follow-up Alert()
Loop I

Follow-up Data for Alert(

|
|| . Send data for Alert

el ¥
i
p—

[JI\/ Response Alert

|

|
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|

[ e e R R i

— — — =

= i Voo
3UN 3.11 Sequence Diagram ¥83N15Ha4FDU

3.3 MseanuuugIudaya
3.3.1 WNUATN ER Diagram

locationname

low_critical_point

port_info

lowest_critical_point

med_critical_point
Ref.userlD

Password

gﬂﬁl 3.12 UWNUNIW ER Diagram
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al al 2 v v a
M99 3.2 ‘S']EJasLE)EJWﬂﬁ'ﬁLﬂU’Uﬂ;ﬁﬁ‘Um‘Ua%aﬂU raw_data

A13eTeYafAU Iniiudoyaszduliua
NOIALAYSHAVDIR U ULDTIIUUNIL

NuaLBynlaan1sen 3.2

[ 9

s

¥OMNIINI5MavaIudn laedlswauns

=

Tutouardalanarunnunaatnfle Lans

U

a0y Yonoauy Uszinndaya A1a5 UMY
1 datalD bigint 3ﬁ’a‘um°ﬁaya (Primary Key)
2 | datetime datetime Funanfituiindeya
3 data double Tayaninla
4 | locationlD_rawdata | int SWEVDINDTH
5 | sensorlD_rawdata | int R GLRRTIEAV b
6 status enum A01UZNSUINLFABY

= al &
BTN 3.3 518LLEANISLIAY

MIAAUTYa AN UANRAAIE

v Aala

ee

ToyaresanIuninAansgunsal location_info

Y
[

@ |

Unsal aginudeyaradunaninndsia uayqe

U

NgevasunaIuluidarsEAU LangsIgazdenlanmisen 3.3

a1au Yonaau Uszinndaya A83UTY
1 | locationlD_info int Wavoanain (Primary Key)
2 | locationname varchar(50) | Yoanuflunaain
3 height varchar(10) ﬁ'mgwml,méuﬁuﬁw
4 | normal_ point varchar(10) | szsuthund
5 | low_critical_point | varchar(10) | gaingassiutsedusiiuiunans
6 | lowest_critical_point | varchar(10) | aa3ngmsesutsydiusiian
7 | med_critical_point | varchar(10) ﬁ;ﬁﬁﬂqm‘ixﬁuﬁﬁsﬁqu’luﬂa’w
8 | max critical_point | varchar(10) | gadngaseiutisyiugsg
9 | latitude double ANAEAYATDIANIUN
10 | longitude double AaBIRgAUDIANIUT

= = 2w € 8. A
A15197 3.4 TazBunnisiiutoyavasauges pin_info
mufvdeyarueiisiivdoyavesuiresifadluinain uans

vavdunlana n1519N 3.4

Ay Yamodud Uszunndoya A1eduy
1 sensorlD_info int sYEveIfiuwYs (Primary Key)
2 sensorname varchar(50) | ¥plrulYes
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.:] = 3 4 a
A13199 3.5 TgaziBean1siulayavesaundn member
msiuteyaamndnaniudeyavesaunndndldiuueuniindy uazanius
9] a X -
Vo lY waneseasdenlananised 3.5

il Yomodui Uszinndaya ANB5UY
1 memberlD int IVEVDIANITN (Primary Key)
2 Username varchar(20) %arﬂ‘ff
5 Password varchar(20) | sviae U
4 fullname varchar(60) Faufiy
3 status enum dnnue
6 | tel varchar(20) | \ueslnsfwy
7 | Ref.userlD int Hldidnedads

3.4 daufindanudld (User Interface)
n1seenuuvdLRndeiuglduutounsesduaUndintunanssgandenldail
1) msgdseuy
wiveuansnsidngdsyuy wansaguit 3.13

WATER MiS

JUA 3.13 wihveuaninsidgszuuvesaunaindy



2) uaumyus
Lauyunsiisng nsllideninfesnsuanmateyavesszauiuuule
LwanaRagun 3.14

€ Water Level Monitoring

£ Map

‘ Forecast

im Water Level
Graph

Report

Max Min Report
. About Us

Edit Data

Logout

JUN 3.14 wauyursveskaUndiady

3) NITANATANITA
wﬁwauammiaﬁﬂsam%ml,amﬁagﬂﬁ 3.15

= Water Level Monitoring

Fullname

Username

Password

Confirm password

Phone number

Status: Admin -

5UN 3.15 wihveuanimsadasaundn
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1) vihaewansrsiuindaqiy

wihaeuwansrnsgavt eyt uansdsgun 3.16

= Water Level Monitoring

Location: LiapKhlong Mon ~

dlayafuil 1-4-2659 | 0:40:20

120 cm

sedunilaguu cm
43 40 cm
XX cm

XX cm

Aug  seUinnagsgaiudu2

A : wéibnik
abhea sy GG A iR

Im:-:m.ﬂnﬁ'\!nduluz

2
Qs o

U7 3.16 wihaeuansaszaudilagdy

9

5) wiN9oLARINSINYaITERUL
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wihvsuaninimueszAud asnsaidenldidesnisgnswussdayalouay

Panle wanadsgun 3.17

i Ao Sl Helghe in

JUN 3.17 mihveuaninswuessyauLn



6) VUNADLARNITIBINUVDITEAULN
VUNBLERITIEUVBITEAULN anunsadanyanatesssienuld uansss
5UN 3.18

= Water Level Monitoring

REPORT
Location: Kmitl CS ¥
Year: 2559 v

ud i JToua ()
21-1-2559 21:52:41 36
26-1-2559 3698 40
27-1-2659 0:44116 +78
1:2-2659 23:54:47 -50
1-2,2559 23:573 45
5-2-2559 1:31.47 40
5-2-2569 13722 50
922559 224750 -50
10-2-2559 22:42139 37
10-2-2559 23:20:14 40

o
o

o Y W
E‘UM 3.18 VUIDDUARNTIHINUVDITEA UL
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1) msWousiesaueiimefuueialulasaeulnsaaasennly
\WBNARIIALUD TIWELUITUNIIID3UUSA (Power  Bank) Lilednglwlwiy
= O o 1 a Y ¢ w
TawediInng MnuleuseTIalueTI wie fu vesalulasee ulnsataesenglusie

@y Serial port ﬁaLLaﬂﬂug‘Uﬁ 4.1

UM 4.1 madeudesiaeiimeivueinlulasreulnsaesenglu
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4.3 1as9a519va9aUnaLATY

Ao dnvirldusmuansalumsidrfusaziuylu 3 sedudld annsouananis

vindaudaziaylddsgun 4.10

6)

Map ]

Forecast

Q‘I‘i’f (User)

Water Level

Graph

Map
R e—

Forecast

Hldsediuag Water Level
(Super User)
1 Report
Max Min Report
——
Map
Forecast
Water Level
Hauasyuy

) Graph
(Administrator)

Report

Max Min Report

"
|
l
|
|
|
Graph i}
|
J
|
J
|
|
|
|
|

Edit Data

A v 1 s

JUR 4.10 mwannsalunsihiauyvesdidluusaysei
ngU e8ungledn glivludsenausmemymdn 3 iy fad
lylansirisyesgunTaiuuLaui (Map)
LNYLEAINITNYINTNANBATINTIMaani (Forecast)
wyuansszavihdagiuvesumasiluguyy (Water Level)
lyuanInsIesTEaul a Yrnamilivesuvaaitlugusy (Graph)
minvimsiingssuuugldseduas uoundinduasiiiumy fil
IYUERITIBYRITERUTRILVER UYLy (Report)

LYLARITIBUE-ATRTEsuInvasuranlugugy (Max Min Report)
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winimsidgszuudugguaszuu weundiaduazifiniy fail

7) wymsunludeya (Edit Data)

4.4 Han15AEUIIU

mislfnuusaziuynigluweundindu dseazidondei

4.4.1 wyndasszavirdagtuvesunasinluyssy (Water Level)
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s o

deWauauwindu wihusniivsingAowyuansssiuiiaglu figufl 4.1 () uay
A A v o 8 o o v ow = % Y]
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= Water Level Monitoring

= Water Level Monitoring
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JU# 4.11 mihvauanssvaviJagu
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= Water Level Monitoring

WATER LEVEL

Location : Kmitl CS

Fayaiui
| KMITL Sci
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o LiapKhlong Mon '
{
Wat Suthapoch

dupg st KMITL Manage
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JUT 4.12 mswhsuanuilumitoudnsszauindagdu
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= Water Level
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= Water Level Monitoring
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2) msudludayaunssin

mndeamsiiugunsallyal naudeniay EDIT WATER RESOURCES

@ < Y Y
wUsINGMINeMIFUN n.16 (a) waz .16 (b) ndudenanuiinfeants
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uAlvdeyalnenisna Choose  Location  azuanssignsanufilviden

Flaguil n.16 (©)

= Water Level Monitoring Water Leve c = Water Level Monitoring
Kmitl CS
Location Kmitl C§ Normal point 52 Location | KMITL Sci
Latitude . |
Container Height <3 - R || container Height - | KMITLIT 5
Longitude 100.779836 |
Normal point 52 s | | NOMMAN pOINt | LiapKhlong Mon |
ADJUST CRITICAL POINT w
Latitude 13.72020]_um == o | Wat Suthapoch |-
Lowestcriticalpoint 100 | F
Longitude 100.779836 Longitude | ;
ST | R b | KMITL Manage [
ADJUST CRITICAL POINT, ADJUST ¢
Medium critical paint d | Engin |
Lowestcritical point 10 o —_— Lowest critical point | :'
T |[Meximum critical point 65 e Er I
Low critical point WENSENE. AT W Low critical point | Aha =
Medium critical point Medium critical point

(a) (b) (@
o o %
E‘UVI N.16 MUNDLLEARAY ﬂ??LLfﬂ‘U‘IJ@Hﬁ

3) msadAsENIUN
winfesmsadasaun@n nadeniuy Register  azUsIngUTinens
alnsau@n Aaguin n.17 (@) ndunsendayaldasulayyiinisidenin

pesmsasinsaundnluglisedula Inenaiden Status aguil n.17 (o)

= Water Level Monitoring
Eullname 4 Fullname

Username Username
P.nwmrrq’ i, Password
Confirm password Confirm password
Phonenumber Phone number
Status:  Admin . Status: -

| Admin

REGISTER . SuperUser i

(@) (b)

JUN n.17 vileeuanenisadasamndn
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ANANUIN U

N135ANAY VMware vSphere Client 5.1

9.1 N15AAAY VMware vSphere Client 5.1
A99viin3as VMware vSphere Client dioldlunisadne Virtual machine
1) amuilnandifinfs VMware vSphere Client ﬁ’agﬂﬁ 2.1 Wommiivanuudrezld

VMware-viclient-all-5.1.0-1064113.exe

VMware vSphare Client

2013.09.22 1 5.5.0 4 349M | exe i

Separate installer for the VMware vSphere Cliant Note, vSphere Web Client can STy Sevrtosd

be installiad using the vCanter Servernstahier

MDSSUM('): c854bdchB842102a7¢99¢ca3M005cHdd
SHATSUM('): dcchf3e7871057930ed71200737518865991009

gﬂﬁ 2.1 alvan VMware vSphere Client

2) suilandindl VMware-viclient-all-5.1.0-1064113.exe axUsnguiidinslidonniw

nsiienwuaIndnti OK fagui 2.2

Viware vSphere Client 5.1 - InstaliShield Wizard

. Select the language for the installation from the chaces belo,

1 | English fUnited States) : -

gﬂﬁ .2 TURBUNISAAFY VMware vSphere Client (1)
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@

3) @enide | agree to the terms in the license agreement 91ntuA@NYY Next &9
ol
JUn 2.3

B VMware \Sphere Client 5.1

License Agreement
Meaze read e followang kcerce agreement carefully,

VMWARE END USER LICENSE AGREEMENT

PLEASE NOTE THAT THE TERMS OF THIS END USER LICENSE
AGREEMENT SHALL GOVERN YOUR USE OF THF SOFTWARF,
REGARDLESS OF ANY TERMS THAT MAY APPEAR DURING THE
INSTALLATION OF THE SOFTWARE.

IMPORTANT-READ CAREFULLY: 8Y DOWNLOADING. INSTALLING, OR
USING THE SOFTWARE, YOU (THE IDIVIDUAL OR LEGAL ENTITY) _

ASPREE THA BE BAIRIN BY TS TENAML AR Tar Tum | IREM ) EELeE
@ | agree to the terms n the koenue sgreetent
i1 dorot soree o the term in the icense soreement

lostes, ) Caa ] [T

f Instul Pidd — s e

E‘Uﬁ 9.3 JuRBUNIIANRT VMware vSphere Client (2)

4) AanUs Next 3undnasusingueieing fsgui 2.4 amnduaindy Install

1Y Vikaare Sphere Chiens 541 0 | [P Pt

®

Ready to Install the Program
The wizard is ready to bagn instalaton.

Chak Iratall to begin he netalaton.

[f you want 2 review o change any of your instalation settngs, dick Back, Chck Cancel
il e wizard,

insLalSnrid

oo ) (] [ e

‘lJﬁ .4 Sunsunsings VMware vSphere Client (3)
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a 1 IR | = 2/ [ a’
5) afndu Finish Wewadaseuiay faguil v.5

17 VMewars vSphere Client 5.1 T .

Instalation Completed

Viware «Sphere Chandt §, § had boon ntabed successhdly,
Cack Frvsh o et the vizerd

VMware vSphare
Client

;5‘1.1‘71' 2.5 Funaun15Angy VMware vSphere Client (4)

9.2 N158514 Virtual Machine

) & W \ o Y v . - a
NI INUULlA VMware vSphere Client Wa#579 Virtual Machine is1¢azidea

buil

A
1) login Inglld IP Address way User fie root & password fAldaslilutunauusnlunis

wWldeu fagui v.6

vmware {i &

VMware vSphere”

Client

LQ In vSphere 5.5, all new vSphere features are available only
through the vSphere Web Client. The traditional vSphere Client
will continue to operate, supporting the same feature set as
vSphere 5,0, but not exposing any of the new features in
vSphere 5.5.

The vSphere Client is stll used for the vSphere Update
Manager (VUM) and Host Client, along with a few solutions
(e.g. Site Recovery Manager),

To directly manage a single host, enter the IP address or host name,
To manage multiple hosts, enter the IP address or name of a
vCenter Server.

1P address /Name:  [161.246.60.243 -]
User name: Jroot
Password: [Feeeesq

™ Use Windows session credentials

[Loon | cose | heo |

JU7 2.6 wihaensidnldeunes VMware vSphere Client
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2) e Login W1luuad avasnsadluadng Virtual Machine Tngvinnisidenidsniaes

]
=

NRBINTTASIY AANVIN 1ADN New Virtual Machine ﬁN‘i‘lJ“ﬂ 9.7

- NewVitial Mschinn: . CisN
New Resource Pool... Ctrl+=0

nmary . ResourceAllocation  Performance - Events ' Console ' Permission

i M
Enter Maintenance Mode al Machine?

Rescan for Datastores... g
E i5 @ software computer that, ke a Virtusl Machines 4.\

Ldd Perrmission Ctrls er, nuns an operating system and
operating system instalied on a virtual
Stk Down U a guest operaling system
Reboot
irtual machine is an isolated computing

Report Summary... can use virtual machines as deskiop or
Report Peformance... onments, as testing environments, or 10
er applications

Open in New Window... Ctrs AltsN
Virtual machines run on hosts. The same host can run
many virtual machines L |

4

Name. Target or Status contains: -I Cean ¥

| Datails | Initisted by ¢ Requested Start Ti... < | Start Time | Completed®

Configuration
Select the configuraton for the wiiial madiine

Create & pew v iual maching with the most common devices and configur aten 0plons,

 Custom
Create  wig miching with add tonal devices or specific configur 8ion epEens.

gﬂﬁ 9.8 TURBUNISASIS Virtual Machine (2)



4) il Virtual Machine udandnts Next faguil 2.9

Name and Location
Specfy o nome ond location for this virtual maching

Virtual machine (VM) names may contsin up to BO charscters and they must be unique within each
vCenter Server YM folder.

¥ folders are not viewabie when comnected drectly 10 a host. To view VM foiders and spedify a location

for this ¥M, connect to the vCenter Server,

gﬂﬁ 9.9 JUMBUNITASI Virtual Machine (3)

5) 1890 Guest Operating System Wag Version weASnYL Next ﬁegﬂﬁ .10

Vriual Machne verson; §
Speafy ute with ths
m Gt Rt Sipnr
e & Windows.
Guest Operating System ~
e twerk L
reate B © oter
Reagy o Compiese
Verson:
Kenifyng the guest operating system here alows the wizard to provide the sppropriste defauls for the cperating system nstalaton.
Heb < Badk I Hext > Cancel l
I

31}17'1' .10 TumBUNISASIY Virtual Machine (4)
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6) #aen Network #aguil .11

Raacy ta Compate

‘Which netwerk connectons wil ba used by the virtual machira?

Create Nebwork Connectons
Iae ond Location
Sioone How many NICe do you want 1o connect? |
Gues! Ooeralen Sestey
Network Connect at
Cosate a Dk Weburk Adwpter FomOn

MC 1 [vMNetmork

=] [exom0 2 W

A, TFsupported by this virhual machine version, more than 4 NICs con be added ofter the
virtual machine is created, via its Edt Satonge dalog.

cheice can aflect both

andmigration Corgult
among

<ok | [Cnens | anced |

3ﬂﬁ 20.11 JUNDUNITAIT Virtual Machine (5)

7) e Create fgui 9.12

7 o AT
Create a Disk
Speafy the virtual disk size and provisonng polcy

Reacy taCorpiete & Theki Loty Twoed

Canfauraten Datastore: Pesseer
lame and Locafion
Sterace iy
P Avaiasbie space (G8): 1588
stz g
e Virkusl dek sze; o [ =]

<o |[hew> | o

2/
o

5UT .12 dunaunisaia Virtual Machine (6)
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8) mAntul Finish feguil v.13

Ready to Complcte
Gick Finish to start a task that wil create the new virtual machne

fardzcatn Setbngs for the new virtual machine:
‘Name ond {ocotion: Hame:
m“";, : i Host/Clusen
Mot Datastore:
Create & Dak GuestOS:
Ready to Complete HiCs:
HIC 1 Natwork:
NIC 1 Type:
Disk provisoniag:

Virtual Disk Size:

I Edit the virtus machine settngs before completon

sarvarAdmn

WMWARES.S

datastorel

Microsaft Windows Server 2008 R2 (84-bit)
1

WM NetwoRk

EL000

Thick Provision Lazy Zewad

4GB

i Creakon ofthe
aesting the VM,

(M) coes nat Lals

f the guest Instaldl 05 an the VM aftar

<ease [ ron | cance

§Uﬁ 9.13 JuUMBUNISASN Virtual Machine (7)

8 J o w a wva [ =
9) ¢ Virtual Machine Tvsiinauavasszuuuiofinig saguil v.14

File Edit View Inventory Administration Plug-ins Help
B B (& e v g ey b8 bvenioy
Wy @B GRS
& 0 161.246.60243 serverAdmin
@ Combox
ﬂ Meanybs Summary - Resowrce Alocation - Peformance | B Cansole P
& MIServer |
&) [Serverkcinia) What is a Virtual Machine? |
P shelty |
A virtual machine is a software compuler that, Fke a |
physical computer, runs an operating system and |
applications. An operating system instalied on a virtuai |
machine s called a guest operaling system ]
Because every virtual machine is an isolated ¢
environment, you can use virtual machines as desktop or
workstalion environments, as tesling environments, of (o
consoiidate server appiications
Virtual machines run on hosls The same host can run . 2
many virtual machines l\:l N :
i v
1 il »
Recent Tasks Name, Target or Status contains: ~ Cleee X
Name | Target | Status | Details | Initisted by | Requested Start V... < | Start Time | Completed”|
&) Create virtusl machine B 16124650243 @ completed mean S5{11/2015 10:00:59 ...  5/11/2015 10:08:55...  5/11/2015 1
< [na - OO NP —— ittt o6l '
9 Tasks |mean 4

2/

JU# 9.14 Jupaunsaine Virtual Machine (8)
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ANANUIN A
nsAnas IS Web Server 1ial#iusns Web Server

(Windows Server 2012)

TURBUNITANGS IS Web Server Wialyiusni1s Web Server Si518azidanmat

1) adnunluntiee Server Manager \f9n Manage -> Add Roles and Feature 4

gﬂﬁ f.1

Remove Roles and Features

WELCOME TO SERVER MANAGER

T

L Add Servers
i Local Secvir Create Server Group
Ba AnServers o \ |
' t Server Manager Praperties
B File and Storage Services b anﬂgure
o us | Quice sTAR) i
bt / 2 Add roles and features

;‘3 a 3 JAdd other servers 1o manage
‘5 4 Create a server group

= o a &
UM A1 TURBUNSAARAS IIS Web Server (1)

2) \don Next fuguil a.2

CAITINATION SikyIK
THACRIATE

Betore youbegin
_ This wizard halps you initall roles 1ol servces, of features You determine which roles role serviten o
features 10 install basecl on 1he computing needt of your crganizatien. such a1 sharing documents, or
SIS + hosting a website

To remove roles, role services, or heatures
$1a1 the Remove Rowy and Features Wased

Betare you continue vendy that the following tasks have been completed.

* The Agawaslrator account has & strong password
* Netwerk settings, such oy static IP addressen. are configured
* The mast current securty updates from Windows Update sre instaied

H you must verify that any of the preceding presequitites have been completed ciove the wizerd,
complete the steps, and then run the wizard agan.

To continue chitk Next.

] Sop ths page by defavit

2
s

31]‘71' A.2 TunauN1SAnGY IS Web Server (2)



3) @@n Rule-based or feature-based installation ﬁagﬂﬁ A.3

DESTINATION SERVER

Select installation type THACRBATE

Seect the installation type. You can install roles and features on a running physical computer or wirtual

Eefore iou Begin
ddbirubos machine, or on an offline virtval hard disk (VHD)

Servec Selection ‘®: Role-based or feature-based installation
- - Configure a single server by adding roles, role services, and features.
"' Remote Desktop Services installation
Install required role services for Virtual Desktop Infrastructure (VDJ) to create a virtual machine-based
or session-based desktop deployment.

2
a

;a“dﬁ A.3 TunauNISAnea IS Web Server (3)

4) \Fen Select a server from the server pool G‘fﬁgﬂﬁ A.4

Select.destination server i 4

Bafore ou Begin Select a server or 3 virtual hard disk an which to install roles and features.

Ing%atation Type ®) Select a server from the server pool
' Select a virtual hard disk

Server Rcles Senver Pool

Features
= Filten: I

Name IP Address Operaung System

<[

1 Computer(s) found

This page shows servers that are running Windows Server 2012, and that have been added by using the
Add Servers command in Server Manager. Offiine servers and newly-added servers from which data
collectien is still incomplete are nat shewn.

Cermion ] [Not> ] [ st | [Tcancdl”]

5UN A.4 Tupaun1sAnaa IS Web Server (4)

)



5) 18en Web Server (IS) fiaguil A.5

Select server roles

Bafcre vou Begin
Instaliation Type

Server Selection

Features

Web Server Role (IS}

Role Servicas

Confirmaticn

Select one or more rales to install on the selected server,

Roles Description

DESTINATION SERVER
THAICREATE

Web Server (IIS) provides a reliable,

[ Application Server manageable, and scalable Web
[[] DHCP Server application infrastructure,

[C] ONS Server

] Fax Server

[H] File and Storage Services (1 of 12 instalied)
[ Hyper-v

[ Network Pclicy and Access Services
[] Print and Document Services

] Remote Access

[] Remote Desktop Services

[ Volume Actwation Services

vich Scrver (115)

[} Windows Deployment Services

] Windows Server Essentials Experience
] Windows Server Update Services

2 y e
gﬂ'm A.5 TURBUNTITAAR IS Web Server (5)

72

6) ludumeuiiaursnviinisitnldeu ASP.INET / ASP / CGl lansautunisiags a0ty

= o =
L&an Next e3un .6

Select features

Before You Hagn

Instaliation Type
Server Selaction

Server Roles

Confirmation

Select one or more features to install on the selected server.

Features Description

DESTINATION SERVER

THACREATE

" ~ ] ASP.NET 4.5 provides core support
[J..NET Framework 3.5 Features for running ASP.NET 4.5 stand-alone
]

[B] .NET Framewerk 4.5 Features [2 of 7 mstalled)
v RETFramewcih 4.5 (Installed;
@ L]
(8] WCF Senvices {1 of 5 installed) |
[[] Background intelligent Transfer Sarvice (BITS) |
[] BitLocker Drive Encryption
[ Bitlocker Network Unlock
[] BranchCache
[[] Client for NFS
[ Data Center Brdging
[] Direct Play
[ Enhanced Storage
[ Failover Clustering

3UT .6 Sunounsiingta IS Web Server (6)

applications as well as applications
that are integrated with IIS.
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7) @en Next ﬁqgﬂﬁz a7

DESTINATION SERVER

Web Server Role (lIS) TACREATE

Web servers are computers that let you share information over the Internet, or through intranets and
extranets. The Web Server role includes Internet information Services {I1S) 8.5 with enhanced security,
Instaliation Tyoe diagnostic and administration, a unified Web platform that integrates 11S 8,5, ASP.NET, and Windows.
. Communication Foundation,

Before You Begin

Server Sei
Sarver Roles Things to note:
Featuret 9
* Using Windows System R Manager (WSRM) can help ensure equitable servicing of Web

_ server traffic, especially when there are multiple roles on this computer.

Role Services * The default instaliation for the Web Server (IiS) role includes the installation of role services that
enable you to serve static content, make minor customizations (such as default documents and HTTP
errors), monitor and log server activity, and configure static content compression.

Confirmaticn

More infarmation about Web Server 1S

o e o
UM A.7 TunauNIRA (IS Web Server (7)

8) 1Aon Install 9nUNTBIUNIAARUESIAY Aagudi A.8

DESTINATION SERVER

Installation progress THAGREATE

View installation progress

O Fesure imstallaton
Ll
Installation started on THAICREATE

NET Framework 4.5 Features
ASPNET 4.5

Web Server (IlS) b2 |
Management Tools

IS Management Console
N

Application Development
ISAPI Extensions.
ISAPI Filters
Common HTTP Features
Default Document v
You can close this wizard without interrupting running tasks. View task progress or open this
1] Page again by clicking Notifications in the command bar, and then Task Details.

Export configuration settings

sUTi 7.8 TumeunnsAinga IS Web Server (8)
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AMANUIN

n13AnslUsUNINAY Raspberry Pi

1.1 NSAAAY mySQL

94

szfoainisiage MySQL server waznmlwseudimiu MySQL TaefiRdsad
sudo apt-get install mysql-server python-mysqgldb

4
= s

4.2 N3ANAY sakis3g e ldibaunadunasidntiu 3G

2
- s

1) Fanalusunsi usb-modeswitch wiedansludd Tngldeas
sudo apt-get install usb-modeswitch
2) Rntwhmsiasa PPP iielderudulusialagldeds
sudo apt-get install ppp

A - | AN - |
3) T4lUsunsuden sakisdg PaslumsasAimsifiousis 36 awrsamadlvaalusunsy

sakis3g feAas
weet "http://raspberry-at-home.com/files/sakis3g.tar.gz"
4) vinmsaslasaveIdmiu sakissg lnesadedn modem3g Tngldmas
sudo mkdir /usr/bin/modem3g 91
5) yhmsfnaenindaniilvannludslnsanesiadisllagldmds

sudo cp sakis3g.tar.gz /usr/bin/modem3g



6) YmsemensTusalndlagldeds
cd /usr/bin/modem3g sudo tar -zxvf sakis3g.tar.gz
7) yhnsdvueavsvedndlainsaden execute Tilagldmds
sudo chmod +x sakis3g
8) alwddmsusadn APN Jetc/sakis3e.conf Insldrnda
sudo nano /etc/sakis3g.conf
9) lunisveaesdldBunisauamgym tov Jefarn APN Tneldendasi
APN="true”
APN_USER="true”
APN_PASS="true”
SIM_PIN=""
OTHER = “USBMODEM”
USBMODEM="12d1:107"
USBINTERFACE = “0”
10) neaounsidoudelagldrids
sudo ./sakis3g connect
11) mnnssangniesaeiifonnuusnguumtsedad
E173 connected to TRUE-H (52099)

12) ausaunidnmsitausalagltands

sudo ./sakis3g disconnect

fi<]
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AMARNUIN

n1sAnRalUswnsy Android Studio
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a o 3 a P s ] <) o =l =
nsindeueunsesragaloiveldlunisWauiuuieanilu 2 Tuneu fiswavdonns

2/

JU

2.1 MSAAAIYANMUII1I1 (JDK)

1) Buanmsadluaadidnfaygawmuianil ODK)  nuiiuledvesessiiia

[http://www.oracle.com/technetwork/java/javase/downloads/index.html]

sgusnguiiuled induadnaindluas Java Platform (JOK) fisguil 2.1

2 Sign In'Register Help Country v Communities v lama. ~ [wantto. v Search Q
ORACLE

Products Solutions Downloads Store Support Training Partners About OTN

Oradle Technology Network > Java Java SE » Downloads

Java SE Ovarview | Dx D Fcha | Training Java SDKs and Tools
Java EE " . r _J ! L BB R
Java ME Java SE Downloads # Java EE and Glassfgh
Java SE Support & JavaME
Java SE Advanced & Sute # Java Card
Java Embecded 4
= R & NetBeans IDE
izal =lava & Netfigans & Jaya Mission Conirol
Wb Tier 2
savacare [ “nownodo s = ] g o B
Java TV Java Platform (JDK) Bug1/8u92 NetBeans with JOK 8 %
# Jechnical Ariicles
NewtoJ
N Java Platform, Standard Edition 3 688 anlfuchis

Communiy 2

Java SE 8u91/8ug2 Forums
g Java SE 8u01 Includes important sacurity flxes. Oracle strongly recommends that all Java SE 8 %

users upgrade to this release. Java SE BuB2 Is a patch-setupdate, including all of 8u81 plus # Java Magazine

additional features (dascribed in the release notes). 5

Leam more » # Javane!

# Develgper Training
+ Installation Instructions JDK # Tuodals

» Release Notes & Java.com

« Oracle License

» Java SE Products Sarver JRE
« Third Party Licenses DOWNLOAD *
» Certifled System Configurations

2.1 wihdulgdnadlvasyaiauiann (JOK) veseesifa (1)

€al
e
=D



Java WE
Java SE Support
Java SE Advanced & Sulle
Java Embedded
JavaDB

Web Tier

JavaCard

JaaTv

Newito Java
Communty

Java Magazine

Java EE and Glassfish
Java SE Development Kit 8 Downloads .
Thank you for downloading this release of the Java™ Platform, Standard Edition Development Kit & Java ME
(JOK™), The JOK is @ for building . applets. and & Java card
components using the Java programming language. =
& NetBeans IDE
The JDK includes tools useful for developing and testing programs written in the Java programming %
language and running on the Java platiorm # Java biasion Convg}
o Java Resources
» Java Developer Newsletier From your Oracle account, select Subscriptions, expand & Java APi5
Technology. and subscribe to Java & Tochnical Anicles
« Java Developer Day hands-on workshops (Tee) and other events ; Demos and Videos
« Java Magazine ;E
JDK BuB 1 Checksum a
JDK 852 Checksum e
& Java net
Java SE Development Kit 8u91 & Developer Training
You must accept the Oracle Binary Code License for Java SE 1 & Tutoals
I ° AcceptLicense Agreement Decline License Aﬁnmﬂ & Java.com
Product / File Description File Size Download

Linux ARM 32 Hard Float ABI
Linux ARM 64 Hard Floal ABI

TITZIMB  jOk-BuBi-linux-arm32-vip-hfittargz
T4B69MB  [dk-Bu81-linux-arm6d-vip-hitt tar gz

Linux x86 15474 MB  jdk-8ud1-linux-1586. rpm

Linux x86 17492 MB  jok-BuB1-linux-1586.tar.gz
Linuy x54 15274 MB  Jdk-Bug1-linux-x64.rpm

Linux xG4 17207 MB  jdk-Bug1-linux-x64 targz

Mac 08 X 227298 jdk-8u81-macosx-x64.dmg
Solaris SPARC 64-bit (SVR4 package) 130.59MB  jdk-Bud1-solaris-sparcvd.tarZ
Solaris SPARC 64-bit 9885MB  jdk-8ud1-solaris-sparcvd targz

Solar!s xB4 (SVR4 package)
Windows x86
Windows x54

You must accept the Oracle Binary Code License
software,

Accepl License Agresment  * Dacline License Agreamant

14020 M8 jdk-8uB1-s0laris-x6d tarZ

18229 MB  jdk-8uB1-windows-I586.exa

187.4 MB__jdk-8u01-windows.x54 oxe
Java SE Development Kit 8u92
for Java SE 1

= W a
UM 2.2 wihduledenaidivanyaimiuianan (JDK) vetoesifa (2)

! a o & W =
3) navy Next JUN15ARRwLaSEY Hagudl 1.3

v

Welcome to the [nstallation Wizard for Java SE Development Kit 8 Update 40

This wizard will guide you through the installation process for the Java SE Development
Kit 8 Update 40,

The Java Mission Control profiling and diagnostics tools suite is allableupﬂtof
the JDK,

o 1

JUN 9.3 ntlauanansinga JDK

7
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2.2 NM3AnfLauATaERagAte (Android Studio)
nM3fnAaueunseesagile (Android Studio) iiieWanuaUndinduLeunsessil

S18aLDEANITANAIN L

1) Buananlnaadiiieaslusunsuuounsessagilenrniuled [12] avusing

MHEaRagUT 9.4

......

PR e =X
s H

+ System Requirements I p— g - v

« Qther Download Options 0
= Migrating to Android Studio . O
+ Take a Survey @ Hub Coder

Ui 2.4 wihduledmnilnandafinnslusunsuueuasoesagile (1)
2) man Download Android Studio for Windows azusanguiinduleseiaguii 9.5
1vimdn | have read and agree with the above terms and conditions L&234

Aan#Ya Download Android Studio for Windows tievin1snnivdlnandfines

TUsuns3 Android Studio
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' Developers Design Develop Distribute Q |

Training API| Guides Reference Tools Google Services Samples

Dawnioad ~  Download

Installing the SDK
Adding SDK Packages Before installing Android Studio or the standalone SDK 100ls, you must agree to the following terms and conditions.

Android Studio ~
Workiiow . | Terms and Conditions 5]
Tools Help - This Is the Android Software Development Kit License Agreement
Build System ¥ 1. Introduction
Testing Tools : 1.1 The Android Software Development Kit (referred to in this License Agreement as the "SDK* and specifically
including the Andreid system files, packaged APls, and Google APls add-ons) is licensed to you subject tothe
SupportLibaary terms of this License Agreement. This License Agreement forma a legally binding comract between you and
Revisions Google in relation to your use of the SDK.

NDK 1.2 "Android” means the Android software stack for devices, as made available under the Android Open Source
Project, which is located at the following URL: hnip//source. android.comv, as updated from time to time.
A = 1.3 "Google” means Google Inc., a Delaware corporation with principal place of business at 1600 Amphitheatre

Eclipse with ADT  ~ Parkway, Mountain View, CA 94043, United States.

A VYV S L ~
e | have read and agree with the above terms and conditions

Dovmiond Androwd Studio for Windows | |
i I I

e @ Hub Coder

U 2.5 i dulgdadlvandifinsalusunsuusunsesdanile (2)

3) eanilvandifinnuueunsosnagile (Android Studio) w@saduuda suilandn

a A

filvid 9 nduadniida Next aundnazusinguiisieiiidy Install ssidhgduneu

&
ot

a & d a 2 & a_ aa L [ P < &
NI13AAFI LﬂJDﬁlﬂﬁNLﬁ'ﬁ’-ﬂﬁUﬂaﬂ‘ﬂqu Next ﬁ]ﬁa‘ﬂi?ﬂ{]‘lﬁﬂ’]ﬁ]’l\‘lﬂdgﬂﬂ 2.6 IWDAUUYURBU

nsAnfauaunseeRanRle (Android Studio)

Completing Android Studio Setup

Android Studio has been installed on your computer,
Click Finish to dose Setup,

Start Android Studio

Android
Studio
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A1sAaAalUsILNSY Arduino IDE

msAndalusunsy Arduino 1D Tiinisanadluanlndfndeuulivladonglu
[https://www.arduino.cc/en/Main/Software] LLé”JLﬁi)ﬂ‘isuuﬂﬁﬁ'ﬁﬂ’l‘iﬁwmu'ﬁum‘ﬁ
Mntukanndudanaindeuduneu nienmsinsiasaBeuosselufutuneuresnis
FaranTusunsuluss vedn 219l fiswaziBondsd
1) seveiahiupeuiunasiugaalinase
2) fandlasinaslagun® wndeuroudiagyiiosmlusia
3) Waldsunsueglu 1efd (Arduino IDE) fiasly

4) "lU7 File -> Examples -> Basics -> Blink ﬁqgﬂﬁl 2.1

ch_nov04a | Arduino 10.
Egtbdheich Took Dol &

New

Open...

Sketchbook

EBxamples i 01.Basics AnalogReadSerial
Close ; 02.Digital f BareMinimum
Save Ctrl+S | 03.Analog ()| Blink,__<====
Save As... CtdeShiftsS | O4.Communication »| DigitalReadSerial
Upload CulsU | 05.Control | Fade

Upload Using Programmer  Ctrl+Shift+U | 06.5ensors | ReadAnalogVoltage

| o7.Displ
Page Setup CteShift-P | 2

£ | 08.5trings
Print Ctrl+P |
| 09.USB(Leonardo)

ArduinolSP

Preferences Ctrl+Comma |

Quit Ctrl+Q

{ EEPROM
—y

i

|

Ethemet
Firmata
LiquidCrystal
SD

Servo
SoftwareSerial
SP1

Stepper

Wire

fgﬂ‘ff’i 2.1 N196AAY Arduino (1)

- & g v < = ' o &
5) \denueiaiild LU Tools -> Board -> uavidengu feguil .2



Archive Sketch
Sketch_Nov0d® & coding & Reload
Serial Monitor Ctrl+Shift+M

Board » @ Arduino Uno

Serial Port » Ardvino Duemilanove w/ ATmega32s
| Arduine Diecimi 5

Programmer ) rduino Diecimila or Duemilanove w/ ATmegal68

Bum Bootloader

Arduino Nano w/ ATmega328
Arduino Nano w/ ATmegal68
Arduino Mega 2560 or Mega ADK

Arduino Mega (ATmegal280)

Arduino Leonardo

Arduino Mini w/ ATmega32s

Arduino Mini w/ ATmegal68

Arduino Ethernet

Arduino Fio

Arduino BT w/ ATmega328

Arduino BT w/ ATmegal68

LilyPad Arduino w/ ATmega32s

LilyPad Arduino w/ ATmegal6é

Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328
Arduine Pro or Pro Mini (5V, 16 MHz) w/ ATmegal8
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduine Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68
Arduino NG or older w/ ATmegal68

Arduino NG or older w/ ATmega8

Ul 2.2 M3fiand Arduino (2)

6) N1UA Port a1 Tools -> Serial Port-> Way Port ﬁagﬂﬁ 2.3

Auto Format

Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+ ShiftsM |

Board
Serial Port

Programmer
Burn Bootloader

Arduine Un

sUil 2.3 n3Ansa Arduino (3)
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i < . i 9 =
vnlimsuliluil device manager uaggigioalesdiliouin COM Port faguil 2.4

«»IIIDilmlﬂz

4 gy shirsendu-PC
» jB Computer
s Disk drives
o g Display adapters
+ 1] DVD/CD-ROM drives
» {5 Human Interface Devices
» ¢ IDE ATA/ATAP! controllers
» 2% Imaging devices
+ = Keyboards
» I Mice and cther pointing devices
+ (i Modems
. & Monitors
3 g Network adapters
o | 5) Other de d-wuil
"% ba .
| Al:iulnn uuons(cumn)
o o)

| ? Printer Port (LPT1)
R4 Vodlfonemdeﬂmdmdmm Port {ZTE) (COMS)
7 Ve bile Broadband Di ics Port (ZTE) (COMI)
L Y Vodafone Mobile Broadband Secumhry Port (ZTE} (COMS)
» B Processors
» % Sound, video and game controliers
» 1M System devices
§ Universal Serial Bus controllers

gﬂﬁ 2.4 N15Fnca Arduino (4)

- ﬂ‘ d '3 (=3 1 | i ﬂd </ d

7) mdnpsesnuggnitensulnakazafnJuntlunisvaniesunanlsunsulua

vedn AuguN 2.5 tiitu LED ddunsenduiuansindnie onglu lofid dideusediu
UesAIuUTaEuLE

e EHC Skt Indhe ki L RS

Unload

Blink
Turns on an LED on for one second, then off for one second, repe

This exauple code is in the public domain.
| | =

| // Pin 13 has an LED commected on most Arduino boards.
| // give it a nanme:
| inc led = 13;

,: // the getup routine runs once when you press reset:
void setup() {
| // initialize the digital pin as an output,
pinMode (led, OUTPUT);
}

// the loop routine runs over and over again forever:
f void loop() {

feelYed _YITOTIL . A TRt TER ea sTETOANY

2% uisexd
W< | [}

JUT 2.5 mIreulnduaydulnanlusunsulufiuesaenglu
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N15ARAIlaUIITOLUSALOUIU

m‘sﬁmﬁqlauaﬁ@x‘m%mau%uﬁm%'umsa%ﬁqﬂ'i'lwuuLLanﬁwﬁ’uuaumaﬂﬁ i

Fumeusieil
Igfananszdulngsy zip) Wannwddinfinaslulilulnawmes “lbs” vos

nuideanslglulusunsu Eclipse agusnguiendumn Tindn OK fagud 2.1

Fie (Edit Rafsctor Source Mawgate Searth) Project/ Run / Window Help
P RN S s NN
P e e e Pes OSSO TSP w Quick Acces
2 Package.. I -8 {6 MainActivity... 13 ¥
By =
13 Calsitos Y P =5
i B e pen e SRR T B <., WA
b 1 L Seect how files should be imported into the project:
= Androsd 2. 33
= Android Dependencies @ Copy files
> assets 7 Link tofiles
Create link locations refative to:  PROJECT_LOC
dyedd-support- . jar
L=
2. AndroidManifestami oY
o (2 l i | Canc
& ic_launcher-web.png b or L .
[i proquard-project bt e T == b13,bld, b1y
Ll preject.properties
<2 DyPlat BOverride
o e - public void onCreate(Bundle savedInstanceState) {
o super.onCreate(savedInstancestate);
1= LineReg setContentvien(R. layout.octivity_main);

= a & = ¢ a
JUN v.1 nsiianslausiFesandnouiu (1)

2) mdnunitliidoruindu udnden Build Path -> Add to Build Path figUfl .2

Fm S
File Edit Refactor S-wru Nulpm Sesrch  Project  Run
e Lkt | I_A_ﬁm_”q_ ﬁﬁ _-nz-‘;‘]mfg‘v a M BTOTQr G
Wi B S S Sl - RIS I Quick Access | By
B Package.. 5 T8 TypeMher. = O \1] MainActivity... &7 ™ L
4y Caksitor
B owc
& genjCeren : New v stends Activiey {
B\, Androd 233 y is first created. */
B Android Dependencies Open B M
2o assets Open With » |
o bin Show In AltsShift+W » |
4 L I
o] (5 Copy CireC
J it Copy Qualified Name |
i -:w it | B Pt sl
g odManifest i !
d |
i ic_lmnche-webgng | 3% Delete 15,b16,b17,b18,b;
. proguard-project.tt Build Path Add ta Bukd Path
& projectproperties.
15 DyPlet & Configure Build Path..,
= Graph2 (B Import. J:Hv(ty -l(.n)
\= LineReg - T1d(R.id.editTextl
e aii i [ Bport.. Ll(..a..r.uu id , 3.

JUN ¥.2 nshndslausiBezensneudu (2)



3) ilolasaAuaEnUin Referenced  Libraries

Aaguil v.3 Wisswihdfanansaldanuiionasanswle

84

P a ¢ w AE
grilavsnSvesazursmauduiuun

[ Java - Wison/src/com/erample/wison/MainActiityjava - Edipsa SOK
File Edit Refactor Source Navigate Sesrch Project Run Window Help
R T s s IR ! 2 g WOy Qvir G
- s SN vl -/ Quick Access |
{1 Package.. 7 Y TypeHiw. = O ) 1] MainActivity... =2 %
5% 7
4 1 Calsitor -
o o |
2 gen [Genented laya i public class MainActivity extends Activity {
B Android 23.3 /=" Called when the activity is first created. */
- publie Textview display,show;
EditText edt;
double[] x,c;
] String a="*,b;
| char(] aa;
2 bn { int check=e;
o & libs | int 10,1=0;
achatengine 1L00jar _| foubls ¥, tn3
! android-support-wd jar |
y
e res Button bl,b2,b3,b4,b5,b6,b7,b8,b9,b10,b11,b12,b13,b14,b15,b16,b17,b18,
& AndroidManifest.xml "
I Iaunshesaush.ary u = @0verride
o ic | w:d- web png b public void onCreate(Bundle savedInstanceState) {
=P "_5 peey { super onCreate(savedInstanceState);
_ - project.propedies , setContentview(R. layout.activity_main);
3 DyPlot . edt=(EditText)findviewByld(R.1d.editText1);
1 Gragh2 o display = (TextView)findviewByld(R.id.textViewl);

d a gj L3 -
sUN v.3 nsinAslausioranineudu (3)
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szuuhsedsseavivasurasin lunsurukaunsasauaUnALAtY
Water Level Monitoring System for Water Resources in Communities on

Android Application

s Indgu  9susda uasdu  gus deuszAndea
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o
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aikawaju@gmail.com, kikkeew90@gmail.com, sumethtae@hotmail.com, knwarang@kmitl.ac.th
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g¥19szvuAnnInanunsaidiiainasagl
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Abstract

presents the Water Level

resources in

This  paper
Monitoring  System for water
communities by using Raspberry Pi, Arduino and
Android. The objective is to create a water level
monitoring system which is easily used via an
Android application. The system consists of three
parts. The first part is the hardware, which are the
pressure sensors used in measuring the water
level. The sensors are connected to the Arduino
and Raspberry Pie in order to get the water level

at a real time from various surveyed water

resources. After that, the data are sent over the
Internet using air cards to the second part which
is the database server to gather information. The
last part is the Android application. The
application will connect to the database server
and display the data in the form of graphs or

reports.

Keyword: Android, Arduino Board, Raspberry Pi,
Water Level, Sensor
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2.3 \a¢fu (JSON)

JSON [3] &ean91n JavaScnpt Object Notation
LﬂuWaiLLwmwsuuamﬂaHuwauamauwama‘s
Wa'summLﬂauuuag’lugﬂwamm&mm (Plain Text) i
fyuouadlsunsunenfnmesannsasutrlola

Wosuuaaduldureyalusuuuvresdeudan
(Object) TniFuarniadowanednnudn { wazduandl
dnniln 3 ansludeuidanasiiveyaiiieninaundn
(Member) gﬂuwmaaamf&n%aQ’Lugmwwaqmsﬁ’ud
59774 name/value Fnsideuaunniisei

”,»

{“name”:”value”}

WINAUITNAUINNIT 1 ‘qm'lwﬁummﬂ%mmmﬂ )

s

{Comma) dﬁ

n o n,on

{“name”:"value”,”name”:"value”,... }

ar ¥ =l yﬁ/ ¢J
Tnganunsnuanwinasinslouladegui 4

YfirstName': “John",

“lastiame": "Smith",

Taddress": {
"streetAddress": Y21 2nd Street",
“city": "New York™,
"state" s "NY",
"postalCode": 10321

b

"phoneNumbers™: [
"2128555-1234:4
"646 555-45G67"

UM 4. dedransiTeudesuuandu

2.4 WU INONTINS Mavaun (Water

Flow Sensor)

wuesTadnsnsivavosn (4] (uisuiees
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3‘1.]17'1' 5. Water Flow Sensor

2.5 WULUDSIAWIINUU (Hydrostatic Level

Sensor)
L‘H‘NL‘UE]TMLLNFIUU’] (5] L‘ijUL“ﬁULsﬂaﬁ‘nﬂﬂU‘i EJFW]

Inle¥nseiureavaivasnudnlumsia 5 was lay

yAuEnTABUlY 1 wufiunsaglnausasulivg
(Voltage) wWasuly 9 mv 1ie slope 9 mV/cm Al
sonvyiimeidulaufiuns Fueuvesinussduind
dnuaizLaRIegUT 6

5304
¢ )

B hasianna mo o1 0sgme
SUM 6. [uEesIausciuin

3. N159NUUULDUNAATY

3.1 Tassadreszuulng sy
wann1I1UlagsInvBIsTULEINISLanalaRY
<l
sUn 7

©,
Arduino UNO R3

-

Server: Database

Hydrostatic Water
Level Sensor| [ Flow

Sensor

Smartphone: Zenfone 5
OS: Android

] v
E‘LIVI 7. lnssasulaesmesssuy
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3.3 AUEINNTAVBLBUNALATY
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