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ABSTRACT

This thesis design and create wireless system used to measure and
monitor the amount of tap water and electricity consumption. It is used to calculate
water bills and electricity bills through application by receiving data from database
to display in the form of tables and graphs using the NodeMCU to read data from
Power meter and Water flow sensor to transmit readable data to database is
installed in Raspberry Pi 3 by wireless network with Wi-Fi technology on IEEE802.11
standards and uses phpMyAdmin as the database manager. Each NodeMCU can
communicate with each other using the MQTT protocol, which enables each

NodeMCU to communicate and exchange data with each other to help resolve the



problem, when one NodeMCU fails to contact the database, another NodeMCU

sends the data.
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1. srutannsauanmthuss ez lnirinumhaisweundinduld

2. syuuld Raspberry Pi 1ugiutoya uayld phpMyAadmin @udadnnis
§uvaya

3. wihsaeundiatuanmaUiiamsliisswaging lugurewmnss
waznsm Tnedoyatignuansazgniananiudimnes

a. sruvannsondadiounislihussvuadniinuseundindu

5. szuvanunsolvgldanunsananleanussuunneiatnaneuenls

6. sruuhaulagldlusinaea MQTT 1aevinlv NodeMCU Ju Broker vl#
NodeMCU wrazfnanusadoasuazuaniudsudeyadeiuaziuls itetoudiymie
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seuumsnaeunslihuasnihuuulians fmgusvasdiioldausunmnisld
szdauarlniy Fevzuanawaiuntisweundiatuluguvesnisuaznsim Tagld
NodeMCU ESP8266 ’l.umiém%'mgamﬂ Power meter module wagld NodeMCU
ESP8266 lumseudieyaain Water flow sensor Litedstieyafieuldtiumalulad  wi-Fi
1Ugfs Raspberry Pi dsvihminiidugrudona 3914 phpMyadmin Juidnnisgruteya

[

dmiufiaeyaluuaniuuiui@sniesuas NodeMcU vdadu Broker Tneldlusinaea
MQTT Fsanansndearsuazuaniivuteyadeiunasiuld duluierosdnvnioatungei
& | v o A A o v 2 ol t

wuguseqidila iefasausntiendeyauazanuiifnwtuuililuniseaniuu Tae
gunsalildluugygrdnusaduiiusznoulusie Power meter module, Water flow
sensor, NodeMCU, Raspberry Pi 3 wazlduumneddiseaduunaamgesanudises dad

SwavLduaeail

2.1 Power meter module: PZEM-004T AC multifunction meter
PZEM-004T Wulugaiildinusediulwiwoslnindildvialy Yanseualniirves

gunsallniiilduazdnenidslnd Ssarwnsadhawmariluldiuannisldluialivietn

USunaumsinasanuvennsaslalniumazdu

' AC (Alternating Current)

UL
o)

CT (Current Transformer)

UM 2.1 PZEM-004T

mﬂ'i‘U‘Vl 2.1 uany Power meter module m’luﬂ‘i fUEUN wma‘uuu Power

meter  module WugunsaifiléTausadulnii nszualwiuazindrhdslnd Togld



NodeMCU vinn1sfunare1uA1teyadain Power meter module evhmsdsdayaluds
Raspberry Pi sigly

2.1.1 wazdengunsal
1) Voltage: Test Range 80 - 260 VAC
2) Current: Test Range 0 - 100 A
3) Power Test Range 0 - 22 kW
4) Energy: Test Range 0 - 9999kWh
5) Operating frequency 45 - 65Hz
6) Communication with TTL Serial Communication or UART
7) Measurement accuracy 1.0 grade

8) Dimensions 7.3cm x 3cm

2.1.2 msAnuauvitag |l Win

nsAuammeliiaUnit) Tleud msldlnih e fowdaddlnivuns
1,000 Fsrignldfanly 1 92l Anilugnsrunildsed

Unit (unit/day) = (Power (watt) / 1000) * n (hour/day) [2.1)
Tngl# Power unmuUSunaunsldlvin (wat) wag n wusurudluedildonly 1 Sy
MnThnuUasaunsiRemAn Unit (unit/min) léed

Unit (unit/min) = Sumwatt (watt/min) / 3600 / 1000 (2.2)
Toelh Sumwatt WuuSuunmslalnii (watt) luusazuni



2.1.3 msamuradlwtndusnuauEuy (Um)

A15799 2.1 asa Wi unAfisenfu

Nl Saalalwda i Seniu

Llawasulwildiiy 150 videsaiieu Amasulad | A1usnng
(Vw/me) | W /idau)

ATUSMT8R O 8.19
Wi 0-15 2.3488
wief 16-25 2.9882
WieT 26-35 3.2405
el 36-100 3.6237
Wil 101-150 37171
wied 151-400 4.2218
wiefl 401 Husiuly 4.4217

*nsAnlning Buldfusliusesidounnednieu 2558 Wusuly [1]

1nsed 2.1 Sanalwidudnsundfizeniiudmsunisldlniiluiieg
01fulU Tnggedenndasarlnieeanislwiuasuarsuaznisladndiugiiaim s

vauavesUiy inusadulimunlilgsnsrunddlunmseuaneai v

2.2 Water flow sensor: G3/4 Water flow sensor
Water flow sensor Juduiwasdmiuinsnsinisivavastaiuisaneiuvie

PVC vwn 3/4 Dlet Tnefimsdsdynnastad (Pulse Signal) aanun

g‘d‘ﬁ 2.2 G3/4 Water flow sensor

9n3u 2.2 fie G3/4 Water flow sensor FsluuSayaninusatull G3/4 water

flow sensor \Jugunsainsaatadnsinisivavesnit laeld NodeMCU vinns¥uuazeny



U03a91N G3/4 Water flow sensor tigvinnisasdeyaluds Raspberry Pi Aol daunisse
19950ustaulidesliduduresiusssy 5V atedsndunsng wazaiedivdeady

aedygunaduiaen

2.2.1 swasidengunsal
1) Working voltage : 5V-24V
2) Mini. working voltage : DC 4.5V
3) Max. working current : 15mA (DC 5V)

External diameters : 26mm

=y
bl B o 0

Flow rate range : 1~60 L/min

6) Operating temperature : 0°C ~80°C
7) Liquid temperature : <120°C

8) Operating humidity : 35%~90%RH
9) Operating pressure : under 1.75Mpa
10)Store temperature : -25°C~+80°C

2.2.2 NM1SAIUIUDATINIT IWAVDILN

b

aa o O f

Teyailsandygnavegluguvesiiianad (Digital Pulse) msddyayin

@

s

panuzwUsABumNALITINSIvavesi Tnefiduiresuasedyyineanun 1 Wad
deluiameludfiineivyuly 1 seu Mdundnnisindasmsivadidsldnstuduudign
deoanulu 1 mhenan dwiuju G3/4 Water flow sensor #idms1nislva 1 L/min
e d' = q' = o s a < @ dy

g uneenundnud 5.5 Hz BgaslunsAmundnsnisivandedudl

Q- E% (2.3)
coe

el Q wnudasimsivalundle (L/min)
freq wnudnwuwadndulaly 1 Jund
coeff unumavesILiNUasueanuiivuiusasimsiva (uAdde 5.5 Hz per L/min)

A9t 970 1 Unit = 1000 L s gasiiuusunai lumuie unit / min agwisuy

Unit (unit / min) = LT (2.4)

1000



2.2.3 M3auauunUszdndusuuiy (vin)

A5 2.2 S 1AUseUTISenAU

Uinasiseld @outafiuns) | maAithussdt ow/gnuiadiams)

1-30 8.50
31-40 10.03
41-50 1835
51-60 10.68
61-70 11.00
71-80 11.33
81-90 k250
91-100 12.82
101-120 1315
121-160 13.47
161-200 13.80
1NN 200 14.45

) 2/ Ed
LK) ¢ Q

*gnsiAuiusedl Sulddws arthusesulseifeusuinay 2542 Wuauld [2]
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2.3 NodeMCU: NodeMCU Lua ESP8266 CP2102

DEVKIT
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Vin ELE]

1

5UT 2.3 Tassa$anves NodeMCU

NodeMCU {uvasafily ESP8266 1u CPU dwisuuszananalusunsusngg &
U8finI1 Arduino Aaflvwinidanndt Swdiganudidmiudeulusunsuannnil wazauise
Tdwalulad wiri 16 diufimiieanusisougsdia aMB Weamadmiunadouldsunsy

yunalvg) Tirnudgedis 40MHz vildaunsaussananalusunsulieg1ssaniga

U 2.4 ESP8266 CP2102

U 2.4 uansguves NodeMCU Fsludiayaninusatiuild Nodemcu Dy
qﬂﬂﬁﬂﬁlﬁdﬂuﬁayamﬂ Power meter module %38 Water flow sensor 99n4uvnnsas
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2.3.1 Twazidengunnl
1) USB - micro USB port for power, programming and debugging
2) Headers - 2x 2.54mm 15-pin header with access to GPIOs, SPI
UART, ADC, and power pins

;]

3) Misc - Reset and Flash buttons

4) Input Voltage Range = 4.0 - 5.25 V

5) Output Voltage Range = 3.0 - 3.6 V

6) Maximum Total current through VDD and GND = 500 mA

7) Maximum output current sunk by RST or any I/O pin = 100 mA
8) PCB antenna

9) Temperature Range: -40 to +85 °C

10) Dimensions 49 x 24.5 x 13mm

2.4 Raspberry Pi: Raspberry Pi 3
Raspberry Pi 3 flavainnaufiaimesowinidn dauaudfivudie Andododns
uazmuaugUnsaididnnsedndld \ursuRumesifinnuainsalumsldouialumy 14
A o 2 J 1 o 2 o o = Q
Wevhawenans  THwemsiwaneieg  dauliededdluivie wiengavhay
‘g.;y o = I a § Yy 2
wannfidsaursavinduiudivinesladnaie

5UM 2.5 Raspberry Pi 3

9103 2.5 uanagUves Raspberry Pi 3 #aluuSyayrfinusatiuil Raspberry Pi
3 WugunsaifvimihAldwiudimneswariiiiugiudeyafiavanunsafeuseiu NodeMcu

Wrumalulad wi-Fi esudeyaluiulilugiudeya dmsuildleyaluuansuuneundindy
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2.4.1 swwazideagunsal

1) Broadcom BCM2387 chipset

2) 802.11 bgn Wireless LAN and Bluetooth 4.1 (Bluetooth Classic)

3) 1GB RAM

4) 4 USB ports

5) 10/100BaseT Ethernet socket to quickly connect the Raspberry
Pi to the Internet

6) DSI display port for connecting the Raspberry Pi touch screen
display

7) Micro SD port for loading your operating system and storing
data

8) Micro USB power source

9) 1.2GHz 64-bit quad-core ARM Cortex-A53 CPU (~ 10x the
performance of Raspberry Pi 1)

10)Integrated 802.11n wireless LAN and Bluetooth 4.1

11)Complete compatibility with Raspberry Pi 1 and 2

2.5 LUALABDIAN594

guaamnaﬂmmﬂ*ﬂu Inudatuideanisndaudrsendeldlugied

BUEIU
wvasndsnundniidguidu Iddu Huiu isvesduidendonvuinvenunnes

drsedlillvunuazamuefimiya

melununmeinnmaeiivunneiasiudagduandy Lithium-lon waendnnis
lumstounszualwindnlude msuvamdsnulailudundanumandl wazdledinisany
waaupen avfesgydualunisudamdsnuy uasirenseudlnieanituiu lneunfend

gydelurenunnelazagiadesnig 30% dedusgiuiladewndomay gungdiius

U

ANUVBILUAMET x (70/100)
T = s ¥ | q') (2'5)
ansInslnsELanatalug

Togl T unuszeznanfigunsalanunsavhauldlumisedalus
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2.6 M3ldauuanditisgiudoys
2.6.1 Apache
Apache e LIU@$WInasNaIU19n HTTPD Web Server Tag Apache fiaz

o v quq

vimthilun1sdnifiu Webpase wavds Webpage TudauustiwesiitinsiSonidn Fallagiiu
Folindududsanesifianuindeiionnidesaniduiitenldiulan 8nvs Apache
Jaureniuasuuu Open Source AlaliyAnaThluauIsadhusmRaudIm Ve
Apache WFwilhAniulugaiifnussloniinnineuazyhausaufuawduld wuiley
uieadimnesaliuinmadiows HTML aghadier Tnsanunsamandlnanldainiules
www.apache.org 48Na1ME Apache wsdfelinauanunsodugfowy umwdasadely

nsieasiuluslanea HTTPS uazdlilugaduqildsumudedlddnuinune

2.6.2 MySQL
MysQL fle Tusunsuszuudamsgrudeyaiimunlaouism MySQL AB futhil
udeyasgradusyuu seefumde saL  uindesfiodmiuifuteya Adesldsani
wnsaflovielusunsuduedreysannis Welilfssuauiisessumiufesnisvesdidiu
vhnuswiuiudinesiieliuinisuimwiandusdfivinauils Server-Side Script w3e
viuswiulusunsudszgnd (Application Program) Tusunsugneanuuuldanunsayihau
WuussuuufiRmsiivannvansuazifuszuugrudoya Open Source fignihluldnuann
fign MysQL  daiduszuudemisgiudeyaiBeduius (RDBMS : Relational Database
Management System) #afufifesldfuannlutiaqgou Tnsauanmisauaznisvanuees
Tusunsa MySaQL 1eun
1) MysQL deduszuudanisgrutoya DataBase Management
System (DBMS) g1udeyalidnva dulasiadrevesmsifiuniusndeys msfiasdndode
UsrunanadeyaiAulugudeyadniuasdeserdoszuuiamsgudoya Fagvhuihiidy
shnandumsinnisiudeyalugruteyariedmiunislénuensy warsesfunisvinues
weundindudun fisesnslinudeyaluputeya Weldlisuanuazainlunisinmsiv
dayadaunn MysaL shudhilduishgudeyauazssuuianisyuteya
2) MysQL Wusruvdanisgudeyauuu Relational Tneagyhnisifiy
feyarimualuguuvuresmmaumumafutoyaimunadulng Wodwdides il

Idsmdwaeiinnudangu uenantuuiazasreiivdeyaaunsadesloadmfiurila
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ansnsusSedanguieyaldmudeins Tnsefunis sql Aludunidwedlusunsy
MysQL Fadlunenmsgrlunsdnfegudeya

3) MySQL uandnglldaruuuu Open Source gld91u MySQL VnAy
asalfnunasusunssmsvhauldmudants Ssawisoaniluanlusunsy MysQL 18

a & @ o 12 T 2
ndumeiidanazihuildaulagladmldanelan

2.6.3 phpMyAdmin
phpMyAdmin Aelusunsufignimuilagléniw PHP ieldlunsuimssnns

' '

ar =

g1uteya MysaL unumsadmas dewndazldgudeyaiiu Mysol visnssgiin
funuazginlunislinu fuiuddiniosdielumsianisgiutoya Mysal Fusdtelst
ann30dnnsDBMS Ty MySQL lieuazaraandeiu

phpMyAdmin  udiuseUseaufiadralaenie) PHP Felddamsgrutoya
MySQL rmuiuiusiieed Tasanansafiagvinsadregrudoyalwaivievinisadns TABLE
Tl wazdfiiteiduilddmiumsnaaeuns Query dayaduny sl Snifedsanunsa
W15 insert, delete, update w3eudinseiisldrdsssniiousufunsldnim saL lu
nMsasmsetaya phpMyAdmin Wulusunsudseian MySQL Client Tlun1sdanis
foaya MysQL duduiuniweslilaenss e phpMyAdmin fagvheauuiuiddmines
Ju PHP Application ﬁ'l’ij’muqu%‘mms MySQL Server AMWEMI50U89 phpMyAdmin
loun afrauaraugrudeyn, adreuazdanismsie uazlvan Text files Winluifuidudoyaly

M3l wagnraagUiemds SQL

2.7 Wilanoa MQTT

Message Queuing Telemetry Transport #58 MQTT Julusinaeafioanuuy
uienisideusiauuy M2M (Machine to Machine) Aemsifensaseminsgunsaifiu
gunsal eldatuayumalulad 1oT (ntemet of Things) Fudunaluladfidevde iy
gunsaline Wiiudumesidaviidaunsadesloanazdoarsiugunsaitug Faaevinls
uywdanunsamuauaUnsainnsganiiduldlasriudumesdidn nednisadnndouse
wuu TP fodvedluslanaaviindfetvuinidn senuuuanifieldouivaunsaididnmsetind
vundn wiensivadeyaluaSetisfidvuinidn wuudiavis lnsudnnisdearsves

TUslnreawflailldudnnisuuy Publisher/Subscriber Safimnundiendafundnnisiialy
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2/ 1

Web Service idedlfiiud@innesiduiinarseninneuiumesvasdld us MQTT 2l

v | v |

fnanadiisund Broker ievhuihfidnnsianisdsdeya uagyimifSudeveyasening
gunsol Tnedeyafisudetuiuasld Topic ilufdrdmdn Tnedeyafisudiiuezdodide
Topic fvualiiaue asruseneuvesnisdearsiaeldlusinnea MQTT Feusazdruyimiing
snsfiuleiun

1) Broker vuiihiidusnansnesdanisiuteyalneénedean Topic

2) Publisher vinthiinasdsayalugs Topic tuq

3) Subscriber viuthitresgmsiudsuutasvesdioyaiidnsdafae Topic Taufh

Imsdeuudasnaginsisieyaduqunlday

Publisher Broker | Subscriber |

Pubis
ubish (Tupnr'l.d 1ta)

JUT 2.6 dnwaugnisvhausiuveusazdiy

NNFUA 2.6 uamsliviudsdnvaznisinauvesiusinnea MQTT Ssawdiuldn
Broker agvhuthiiluminansnesdanmsiunazdstoyaniud Publisher ua Subscriber

neans warlunsdeasusazassasiinissey Topic ifesnsdeaisiaue
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uni 3
N159BNUUULAENITINYINUTYYITINUS

3.1 N1922NLLUY

=Y

MNAMTINVIUTYEnusluund 1 JUN 1.1 wamsnmsinnsianues

]

srUUBUsynaume dus unazdsdeyanniduiees diuvesgiudeya wazdrundnsua

Inofiswazduadeil 1) daudrunardslagasinduesusenauing NodeMCU (ESP8266)

81ul0ya31n Water flow sensor wag Power meter module uevihnsAaAy e

v
o

unszuuarlni wardeioyaludigudeyariumaluladnmsiearsldanawi-r) 2) dau

g1udeyald Raspberry Pi 3 1lugiuteyauarld phpmyAdmin Huihdanisgrudeyalae

o9 U

Y

fudeyauain NodeMcU unuAvlugiudeya anduiinmssiugdadidszdn wazglalwii
wa A wIuA1IUTEU LAz A WY AnTudsluSdiunanng 3) dunanina oy

uansuanurtAsweunanduluguuuumsuansw fdeyatuliiuinangudeya

3.1.1 vaanleosunsy

NodeMCU

TTL sa-al

Power meter module f———»| Fead & Calculate
—_—————————
Send to Database

Publisher &
Subscriber

Raspberry Pi 3

MQTT Database

Publisner & ¢ Mobile Application
i Web Server 3 Web Client

Send to Database

L7

Water flow sensor —r Read & Calculate

NodeMCU

= & [ € 1
UM 3.1 vaenlaszunsunansnsyhauvesgunsalnigg
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3.1.2 WNURINTISHN9UYRITEUUNSUAAIHALASNITAIUAN

JUT 3.2 wudsmahaulegsanvesseuy



_—_

( Start .j

e

fmumious Wweldifusoyenn

Water flow sensor

|

WouAD Wi-Fi uay MOTT 1

( I - “f Intenrupt /
A o=
T jl Nrioyann NodeMCU #idu dau MQTT
, , 3
/ Tuuazandoyaon wWater flow [ TN
J —~ ™~ o
f sensor WUl Tudands /" - o ATIERUR HTTP
/ o
/ -
’ T Reply==200
\L TN T
1 e o -~
G T~
tirdfoyafldain water flow sensor ‘ TM'
1ol 5 ‘ == o
e, il | | afeynludulugivionadny HTTP
l L Wy NodemcU dufliawninasld
avfoyaludvlugteyadny HTTP
arfioya /I Nodemcu dthafue MQTT

No 7 ey e
L < b
~. mun

™ -~

-

e

5
o
Yes

W
.
df/—‘
( Eng )

JUT 3.3 unufamsauwesssuuaunazasginunyseu
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Anusdands Weliifudewanin J

|
|
| Pawer meter module '
L

Fouse WiFi uaz MQTF :

ok
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I
|
i

-

X
-

L

Fuuazpuiioyasn Powe: /

/ meter module Ul /

L /
v

ihtieyafildan Power meter module

i ?
- /
|

mﬁmmgﬂmiﬂﬁ'l

Ay
W

asfoyalufvlugniioyady HTTP
artoyslUW Nodemcu dludn MQTT

-~

e N
No o 7 dewmey ~
e -
e M
. o

gt i

i e
Yes
— S,
{ End )

. -

——

/ $utaynan NodeMcU #adu das MQTT /r—

-f Intenupt

-l S~
— ~__
/,// S
‘/; ATIIAouUM HTTP "‘:_’__ Yes [:"‘)
~ - Reply == 200 = e ,f\’
//

\"\.
J v

astoyaluifulugndoyadny HTTP

W NodeMCU Sufililawnsaadly

JUT 3.4 unuilsmaihnuvesssuuguuagdag dnlni



/ Futiayavin NodeMCU /

L
v

doudaiugdoya r

J

/ dstoyaluiulugwioya /

( End )

~— "
— "’

UM 3.5 wnwiimsiheuesssuunsastayaringudoya

{ Start )

Faiaase it it /
Mngutaya /

7

/
d‘\mmuﬂnmmgﬁﬂ&wmzﬂ‘w yinlvn
waFnanA s flin

/J\-
o ™
» & g

o g e 4 e 5
~ Tnusiuwmingng -~ RAPIHANUVIEN Web Browser \

—><
Web Brovser - TN TugUuuuma waens J

Tt S~ Yes. wanmANUNIIF N Mobile \

SN .
Mobile Application e . Application Tnun1sld web View K’

~

R -~
~ -

“\_\\]/
B, No

. =

JUT 3.6 unudansuanssa
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3.1.3 nSHA Raspberry Pi 3
3131 ﬁmﬁgﬁwuﬂﬁﬂaﬂﬁ Raspbian &3uu Micro SD card
1) anulwan OS Raspbian k&g Win32Diskimager
2) upnlwWaves Raspbian Wa? Run Win32Diskimager
3) 1@an Device U Port Micro SD Card wagidan Image

File 1Ju Raspbian

% Win32 Disk Imager - 1.0 - 0 “
Image File Device:
C:UsersfUser/Desktop/2017-09-07ascbian-stretch.img 8 -
Hash
None ¥
(] Read Only Allocated Partitions
Progress

1
Read Write Verify Only Exit
Write data from ‘Image File' to ‘Device’

JUT 3.7 AedsseuuyuRnas Raspbian
4) nA Write 593Wid5a udana YES Wunisaunseuaunms

3.1.3.2 Update uaz Upgrade TUsunsy
1) \Jn Terminal warRusiends sudo raspi-config

2) N Update waanm Select

pi@ra Pl ~
File Edit Tabs Help

5U#1 3.8 M5 Update Tusunsu

3) 599Wd39 Awgatumeunis Update

]
Qs

4) funAds sudo apt-get upgrade
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plLiraspberrypl

‘gﬂ‘ﬁ 3.9 M3 Upgrade lTusunsu

5) 2AUAINIUIT Do you want to continue? WaIna y way
Enter (Wagugu

6) 509uLa39 Augadunaun1snis Upgrade

3.1.3.3 N1999A1 Static IP Address ¥4 Raspberry Pi

1) 14 Terminal fumAds : sudo ifconfie

prdvaspber rypa | |

JUA 3.10 M30) IP Address vaun3as User Uagdiu

91n3UR 3.10 Dunslddds sudo ifconfig 1iegdn IP Address UaaiATas User
Jagtulu IP Address a¢ls

2) RUWAAS : sudo route -n

padraspberrypa i

préraspberryp [ |

JU# 3.11 M9 IP Address ¥84i51400%
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NFUN 3.11 WunsTaei&s sudo route —n L‘ﬁa@i’l IP Address 851485

\Ju IP Address axls eagldrmunly static routers uag static domain_name_server

'
e

3) NunAES : sudo nano /etc/dhcped.conf

5U 3.12 Ms\Ualna /etc/dhcped.conf

ﬁ]’mgﬂﬁ 312 Junsldede sudo nano /etc/dhcped.conf e dalnd
Jetc/dhcped.conf uwn deftazsinsivus 1P Address Thiduuuy Static anufigosnis
4) deuaunitussvinanvheanuesnmsiBeulsunsy udaiu
vssvinlysdiinludiegy Raviasane ctriex udn Save Tnefudish v udang Enter

I =ity E' I . 7.‘! : I
;

SUT 3.13 Msivun IP Address Tidumuu Static

13Ut 3.13 Wunsiwussialmidnludgy devhnnsfisue 1P Address
Hu Static auiideanisTaeimun Wy 192.168.1.222

'
[

5) AUNANES : sudo reboot iieyinissanisn
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Qs

6) \ia reboot  t@59ulm Terminal  YUNMAIRUNAIFS -

ifconfig

pirdraspberrypl

piéraspber rypa | |

5U 3.14 N3 IP Address

n3U# 3.14 Hunslémia ifconfig iensaadeu IP Address sdulumud
Amunudvielyl Inelugy u 192.168.1.222 Fadulumaiisnuel’
3.1.3.4 nsAnRslUsLNSLUY Raspberry Pi 3 eldvauduciu
Fivoes

|
& o as

1) 1% Terminal RURNAES : sudo apt-get install apache2

p1éraspberrypi

p;u;sEheuEEl 1 i te pcd.

piéraspberrypl l

'gU‘ﬁ' 3.15 N1SANGS apache2

3n5UT 3.15 1JumsTaR1ds sudo apt-get install apache2 iiiaRnsalusunsy
Apache2 FawihwmthAduiudsniies
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|
£ o as

2) 1% Terminal RuwAds : sudo apt-get install mysql-

server

pi1iraspberrypi

preraspberryp:
piréraspberrypi

install mysgl-serv

piéraspberryp B8 sudo apt-get

piréraspberrypa | ]

5UT 3.16 M3AAAT mysql-server

ngUR 3.16 1 Junslimds sudo apt-get install mysql-server LiVoRnga

Wsunsu MySQL Fwhmhfduddanisgrudeyavinusiniuliudsines

o a

3) AUNAES : sudo apt-get install php5

piréraspber rypi
pLéraspberrypi

piéraspberrypa

sudo apt-get install phpS

1o ur ly 1
[préraspherrypi | |

gﬂﬁ 3.17 NSAARS PHP 5

91n3U7 3.17  WDunislddds sudo apt-get install  php5 wiefinme PHP
verson5  dudumwireniuneivdands iieldfedenulsunsudanmisgrutaya e
NAFBUNISAAGY PHP  Taen15ilisu script ¥4 index.php 107 lUunudl index.html Tu

Directory Aldlduiu@sines lngazagi /var/www/html IneRuviAdsasadl

1) cd MvarAwww/html (Waby Directory)
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2) sudo rm index.html (aulwa index html)

3) sudo nano index.php (@313l04 index.phpuagitnludey script)
4) Weu script Tulwa index.php Wu <?php phpinfo(); 7>

5) 1WawsTiwes A IP Address 84 Raspberry Pi

RN ol e P vn_:qui:;;v-—-' -
)

| ot Dot
s o b TR
‘vu-ugl-tquuucﬂ
|Configuration Fie (pepied P

'
Qs

6) NUNATAS : sudo apt-get install phpmyadmin

préraspberrypa
préraspberryp:
Rea ) pachage

sudo apt-get install phpmyadmin -y

pidraspberrypi

l i W
5U# 3.19 Ms@nfY phpMyAdmin

mﬂgﬂﬁ 3.19 Junsldmds sudo apt-get install phpmyadmin \fiafns

TUsunsu phpMyAdmin #sldlunsuimsdnnisgiudeya MySQL Tnuanmududeuas

1 Configuring phpmyadmin |
Please choose the web server that should be automatically configured to
run phpMyAdmin.

Web server to reconfigure automatically:

gﬁ‘ﬁ 3.20 \@an apache2 (Ju Web server
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2
o 9

naanAnsedaausansIdavldleedaius1iees Auw IP Address Y89

Raspberry Pi 136178 /phpmyadmin ynurinig login agla

Moo 4 pe 3 4 -

U 3.21 nihwaduiusriwesves phpMyAdmin

3.1.3.5 mMatalaa1u Service ssh

1)1"5 Terminal AUNAES : sudo service ssh start

apache:

pgrade newl
pidraspberrypi
Heading pa aq

pLQ'raipberrypx $ su

JU 3.22 MsUANTSYIaues ssh

AnguT 3.22 1Wunsldnde sudo service ssh start adumsidfianies
@ivied lneagdanmsuagmuaunsinduauang 4

2) inm3ld Host name 7iduvedinias Raspberry Pi &4
Port fiagyinsinseidu Portfl 22 wagyihnisld User name, Password 2184 Raspberry Pi

3) Mnsldsaves Raspberry Pi wagsyuufivihniside
nalugs Raspberry Pi



| B pef9192 168 1222 - WinsCP

Local Mark Files

Commands Session Options Remote Help

Transfer Settings Default

v

< = & P Queue -
| 1) p@192168.1.222 | @ New Session
b My docun = ¢ [TF] R R -
- *
Shilvee\UpwhDosorent . o S Nog Kol
MName E Sze Type
+ Parent directory
Dt Folw [ Pasrwerd pi102 1681222
MATLAB
Snagit I Searching for hast

" 5 Connecting te hest
| Authenticating
Using usename i

ating with p

Arcess denied

Suze

Changed

gfuﬁ' 3.23 ¥nsidiewnalud Raspberry Pi

4) yhnssudetiayasening User Wae Raspberry Pi gt

/8 Bowctesay
b Muzic

)

fla USER

Pictures

Public

L python_games

J. RPL2B_USB_TOUCH_..
SDRprojectRasp
Templates

i Videos

11| & werkarea-uhd

p —
B Documents - pi@192.168.1.222 - WinSCP L= E e
Local Mark Files Commands Session Options Remote Help
FH &5 (3 synchronze Bl QP M @ [0 Queue ~ Transfer Settings Default - &
| @ piD192168.1.227 [ New Session |
F My docun ~ (™ [F] mmm o p - (@0 =l R -]
» > : »
) momerpi Fe Gl A
Name Size  Type dl [Name Size Changed
| Parent directory L HE R 3/3/2017 22:27:10
J. Bluetooth Felder File folder 1 I Deskiop 10/L0/2017 9:48:01
I. MATLAB File folder 6 . Documents 11/472017 14:51:59
L. Snagit File folder 8 10/10/2017 1:17:21

3/3/2017 23:25:22
3/3/2017 23:25:22
3/3/2017 23:25:22
3/3/2017 22:55:26
17/12/2015 0:04:55
117472017 15:14:09
3/3/2017 23:25:22
3/3/2017 23:25:22
13/4/2017 23:58:32

UM 3.24 Jumsilieusasznineils User wazil Raspberry Pi
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SSH €817197n Secure Shell A Network Protocol fiawnsauaniUdsudeya

lngdomiifivaende (Secure Channel) sewinsgunsaliedetnedesdd s SSH 1dsuns

sanuuul¥iununis Telnet, Rlogin, RSH (The remote shell) fMowsananIsiuny

Uaoady nsdetioyaaveglugunvuisnusifinisidhsdadeyaEncryption) ielideya

=] o 2 | B | = i o & @ ' L3 174
Wumnuduuaslvianunsndeeyarnuaioredunesidnldessauysel amwnsalden SsH

lﬁwswuﬂﬁﬂﬁmi UNIX, Microsoft Windows, Apple Mac Wag Linux
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3.1.4 InANTINTTINAaVDIUIAI8 Water flow sensor

3.1.4.1 N1SMBYINITVRI Water flow sensor AU NodeMCU

Water Flow Sensor NodeMCU

UM 3.25 NM3MaU13995183 Water flow sensor iU NodeMCU

NFUA 3.25 1 JuN156189712993989 Water flow sensor 11U NodeMCU 113

seeasiy Ssardeulmifeditudumesiuay +5v fiuseiy 5v a1 GND Hunsituay
ae o/ Wudynwiiadueen Fefeyaiildandyau wvegluguvesidviaad (Digital
iy

Pulse) Faluitifimualvlden D1 189 NodeMCU Wafnsanu Water flow sensor

3.1.4.2 Weulsunsuniseunarderiglainseu1an Water flow

sensor "I,Ugwu’ﬁmga
void loop()

calc ();
Serial.println{"");
if ((WiFiMulti.run() == WL_CONNECTED)) {
HTTPClient http;
Cal = ((Fan / 5.5) / 1008) / 6@; /féuamgimhush
Serial.print("Water unit = ");
Serial.println(Cal, 6);
url = "http://192.168.1.222/add2.php?home=1&waterunit=" + String(Cal, 6);
http.begin(url); //HTTP
httpCode = http.GET();
if (httpCode > 8) {
Serial.printf("[HTTP] GET... code: %d\n", httpCode);
} else {
Serial.printf("[HTTP] GET... failed, error: %s\n", http.errorToString(httpCode).c str());

}
http.end();

JUT 3.26 Beulusunsuuaninseusazasmsnsinsivavesi
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=] s

NNFUN 3.26 1WunsiBeulusunsunissrusazedsagdavesiseunluifiuds

.
g = aa

s1utoya Fezdvudyyaioglugusnsveseslva Tnegluguuuudynynveshae
Wad (Digital PuLse)LﬁaﬁweiﬁmwﬁymmmﬁluE“J’a NodeMCU  wely smaudidmyeyiail
sanuanasumunusinmslnavesi TneduwesUdesdyaneanun 1 Wad dloluie
meludfwasuyuly 1 sou ﬁaﬁwé’ﬂmﬁﬂé’mmmﬂwaﬁﬁﬂfﬁ'ﬂﬁﬁ’uﬁ’lmuﬁaéﬁgﬂ
deganuilu 1 mdean dm3uiu G3/8 Water flow sensor fismsimislua 1 L/min
dyynfeenininamd 55 Hz egnslumsduindnsnisinandeduiaunsi 2.3

ntuhaunsinlilumsiwngdaiussdudddudigteys

3.1.5 InansINTivavaanszualningie Power meter module

3.1.5.1 N15MBV1ATVAS PZEM-004T 191U NodeMCU

PZEM-004T

ESPB266

80 260VAC

Load

GND

SUl 3.27 mssisluga PZEM-004T ffu NodeMCU

nguT 327 WHuniseeluga PZEM-004T iy ESPB266 NodeMCU Tneay
sty 2 dufedunsiudedeyaiu NodeMCU wazsmumsiandseulnih lagay
fnsanidrunsivdeoyaiiu NodeMCU ey Buainvinistoulwides 5 voe Tua vop
vadluga PZEM-004T #igv1 RX wasluga PZEM-004T 1iiunn wazsien) TX vedluga
PZEM-004T Winfuan D7 iefudsdoya uarsensnisvesluga PZEM-004T infueing1ag
789 NodeMCU sisniiansanludiuvesnsiandsoulniihazSausedulnimiue AC

Junsrenseslvan wazazinnszua CT coil Tngldwn CT
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| =

3.1.5.2 W@eulusunsuiiion1seny wavdsnedalwinan PZEM-004T

lugagudoua

void loop() {
calc ();
Serial.println(”");
if ((WiFiMulti.run() == WL_CONNECTED)) {
HTTPClient http;
unit = ((Sumwatt) * 2.2) / 3600000; //(sent every 1 min) : unit/min;
Serial.print("Power unit = ");
Serial.println(unit, 6);
url = "http://192.168.1.222/add.php?home=1&powerunit=" + String(unit, 6);
http.begin{url); //HTTP
httpCode = http.GET();
if (httpCode » @) {
Serial.printf("[HTTP] GET... code: %d\n", httpCode);
} else {
Serial.printf("[HTTP] GET... failed, error: %s\n", http.errorToString(httpCode).c_str());

}
http.end();

}

Sumwatt = 0.0;

k = 0;
Serial.println("");
}

U 3.28 Weulusunsuildlumsenu wazdsmdnsinislalnii

1n3Ut 3.28 unsidulusunsuitelfluniseiuuazdsrndnsinsldlni
lufudsgudeys Inezeuuavdedoyaludigrudeyanng 5 Ju7 Faazdsausedulndi
nszualihAldrnddlnin uagdiuau Unit Aldannisdunnied

Unit = Power x Time (3.2)
lnglv Unit Az mitgvaamsAnewdanulailt Sviaedu kw-Hour

Power fio aalwih fvaeidu kw

Time Aa AW ey d2lug

3.1.6 Wy PHP 1ieiuA13n NodeMCU Tiiudagrudaya
Weulusunsuves PHP  uaz MySQL  ieiludinans drwiuiudeyasin

ESP8266 aidiu NodeMCU flddstoyaiitornuiuiinadlugudeya
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3.1.6.1 Weuldsunsudmenis PHP aliudeyaasuugiudoya

<?php
$home = $_GET[ "home'];
$waterunit = $_GET[ 'waterunit'];

mysql_connect("localhost"”, "root", "12345671") or die(mysql _error());
mysql_select_db("ProjectdA”) or die(mysql_error());

$data = mysql_query("INSERT INTO WaterFlow(home,unit) VALUES ($home,$waterunit)") or die(mysql_error());
?4

U 3.29 Weulusunsulagldniw PHP Waudoyadidgudoya

NNUT 3.29 dumsiindeyaihgudeyalagldide GET sedudeyaan

NodeMCU wagldds insert 483 MySQL Tun1siiindeyatiuasumsigiutoya

3.1.6.2 @395 195 4YeY

Recent Favontes

— o New Table - Action Rows w Type Collation Size Overhead
[
- information_schema Nottification iy (- Browse j» Structure % Search J< Irsert @ Empty @ Drop 12 InncDB  labnl_swedish_c 16 KB
T mysel Pointer W [ Browse J» Structure & Search i Insert G Empty @ Drop 1 InnoDE 16 KiE
t— performacce schems | powerlinit - Browse i Svucture  Search 3 Irsett @Empty @ Dvop 3,757 inoDB st 192 K8
s Phpmyadmin SUMUNIT Browse » Struclure & Search 3 Insert §d Empty @ Drop 48 InnoDB 15 K
I o
o !N" Userlogin 3 . Browse » Structure # Search J« Insert W Empty @ Drop 3 lnnoDB  labinI_swedish_c 16 KE
e
i WaterFlow 4y  Browse i Structure # Search ¢ Insert & Empty @ Drop 8,095 InnoDB latinl_swedish_ci 336 KB
+- p Notification x L
+_ Poinker 6 tables Sum 11,411 InnoDB latinl_swedish_ci 592 KiB oB
<~ PowerUnit t - Chek Al With selected v
+-j~ SUMUNIT
~_ UserLogin £ Print view B, Data Dictionary
== .fCreate table |

UM 3.30 Nsldf phpMyAdmin a$1amsrgndeya iedanmsuazdaivgruteya

U

NFUN 3.30  Wunsasumsigiudeya weliielunisdamsuazdaif

k5 o

srwdeya Mlvjguaansahdeyangrudeyaluldldedagnies Inssanuuulsiianas
el

1) UserlLogin LﬁaLﬁU%’au‘Ja username password level

Yaglgu

2) Pointer Lﬁami’sﬁlﬂauﬁl‘a’

3) WaterFlow Lﬁmﬁwﬁayjagﬁmaaﬁfmixmuasnm

4) PowerUnit eifiudeyaginvasinii wazian

5) SUMUNIT ieifiudayanasiuvesgialuusiasifon

6) Notification iiaifiutaganisudaiiiou
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3.1.7 mailigldaunsadrunldnussuuaniaiedrenteusnld
1) N3 Set Forwarding Port

s 5o+ s Bouter Py m o

mwiisudafumadtia QoS wadawlrned DMZ  DONS

MSAAN NAT - nafineddWoay

| sRaviliinnaes s eu WAW FTP dflsTavcifvioaflunuvuaurasan awso ifstaoflinouen asasmey IP scawssatuds

! Ehiaad sy oin IP sonaearsieda i T
| ] nludnddaaiviaafuitdntudfiu o

¢ Suid : !
winmate sardezandnstunen e lll meotdwsamesvariag
wny

| 1 diatvhaadvsnatanousraagnieyion warandsa 80 dunevadasas HTTP cidinadimivnisdens WAN sasan Tursdd |
:"‘"3

|2 dtvoaddnddosfussaanfatofentifunuulanagivuwduras RT-NID

350 1921681 77

fmaler e 192 168 1.222 a0 Tce a

gﬂﬁ 3.31 113 Set Forwarding Port

n3U# 3.31 uns Set Forwarding Port waaisnasEe ASUS RT-N10 e
Senlduimsidudinnesiegluszuu LAN vesmniafetenisuen Tnefwun Port 74
auegit Port 80 ddldifulusianeares HTTP wagrviua Local IP vea Raspberry Pi #ivh
wihidudu@snnediiu 192.168.1.222 Feaeilkaunsadndaiudivinesls nelides
agluszuu LAN Weafiu ansodhisldlee Public IP veais1umes Port 80

1) Ms3uA Host Name fiu IP Address

Last Update P/ Target Type

:\:'f;e::g*a-_:“” : plestie™e 8 Wodify x
[ SHPRES Sooag, Lk

5U 3.32 n1sdug Host Name U IP Address
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N3U 3.32 1Uun153ug Host Name fu IP Address vaais1imeslaglduing
DDNS (Dynamic Domain Name Service) iielvigildanusaidniisszuuldlaglio Host

Name &sl1¥a3Projectmeter.hopto.org Winfiu IP Public ves51imes

3.1.8 N9a19N1589a1558%INe NodeMCU
Tutsgarinusaiudldlsianea MQTT Tun1s@eansiusening NodeMcU
iy neaeslagld NodeMCU 2 ¢ 1y NodeMCU vhaasegluinetiaifiondy

Amualiigunsaifviladu Publisher iiedsdoyalaoimun Topic fifiesnsuag Broker

s

o ¥ o & e @ v v Yoo 5 sl = o
nnidudinasnesdnnisiuteniulangd198eann Topic  gunsaidndamiady

Subscriber B1agaEgn1slAsuLlamasianuiiansdeie Topic

/*
Register the callback
=
MQTT_server_onData(data_callback);
/-
Start the broker
=/
Serial.println("Starting MQTT broker");
MQTT_server_start(mqttPort, max_subscriptions, max_retained_topics);
e
Subscribe to anything
*/
MQTT_local_subscribe((unsigned char *)"#", 8);
}
int counter = 8;
void loop()
{
String myData(counter++);

/e
Publish the counter value as String

b 4
MQTT_local publish((unsigned char =)"/MyBroker/count”, (unsigned char *)
myData.c_str(), myData.length(), 9, @);

// wait a second
delay(1608);

5U# 3.33 ¥1 NodeMCU 1u Publisher

nguTt 3.33 iumsBeulusunsusing Arduino IDE Tneldluslanea MQTT
1% NodeMCU 1{u Publisher Lﬁaﬁﬂ‘ﬁaﬂgamgﬁ Topic fifvuals
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void loop() {

void myConnectedCb()

{

Serial.println(”connected to MQTT server”);

}

void myDisconnectedCb()

{

Serial.println("disconnected. try to reconnect...");
delay(50@);
myMgtt. connect();

¥

void myPublishedCb()

{
//Serial.println("“published.”);

}

void myDataCb(String& topic, String& data)

Serial.print("recieved topic '");
Serial.print(topic);
Serial.print("' with data '");
Serial.println(data);

|
gﬂﬁ 3.34 911 NodeMCU ¥4 Subscriber

03U 334 DumsiBenlusunsusinu Arduino 1DE Tnel#lusianea MQTT

il NodeMCU 1Ju Subscriber Lﬁa%ﬂ‘f}}m&alﬂmﬂ Topic fituwualy

3.1.9 MmIsaszuunsiudsdoya MQTT

\loaw1svila NodeMcU  vHu Publisher w38 Subscriber Tdudalugidu
soluldinsidelusunsuiiesiuszuumsiudideyadelusinaea MQTT Wadefu ¥
1% NodeMCU  usiagsiailiusta Publisher way Subscriber Tuftfeniu uagvheusauiy
'i::UULaiJﬁﬁﬂ’liﬁaﬂﬁiwiN NodeMCU ua¥ Raspberry Pi Iug‘ULL‘U‘U Client Server lalng

wanan15iudsiayan1y serial monitor
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[ Autoscred BothMLACR 115200 beud e output

U7 3.35 %1169 serial monitor U89 NodeMCU mﬁf‘hmgﬁﬂw“ﬂﬂ

i coma - -l

Send

*/MyBrokexz/weteranit' with date *0.200300

8 topic '/HyBroker/powerunit' wath data '0.003203'

.. code: 200
Lo !/MyBrckex/waterunit' withk dats '0.000000
topic */MyBroker/powerunit® with data ‘0.002233¢

- b
Hrerze) cer... code: 202
sent topic '/MyBreker/watercnit' with data '0.000448

recieved topic '/HyBroker/powerunit' with data '0,000235°

© '/MyBroker/watercnit' with data '0.000206
e Topac t/MyBroker/powerunit' with dacta '0.000178° b

i o Auoecrell Both ML BCR v LISXOBa +  Clea sutput

2 !

5UN 3.36 w64 serial monitor Y84 NodeMCU m"ﬁ)ﬁﬂmgﬁmﬂ’lﬁ'ﬁxﬂ’l

@ =l

N3V 3.35 Uay 3.36 WAATIANN serial monitor 189 NodeMCU wrazsh

wanalsfiiuiansdedoyay Dmiuwazydalwiluds Raspberry Pi ivhuihfidugiudoya

'

! =

wienvisdsdeyaturinilusianea MQTT fie Tnemsdstuszdswuuiiu topic uansissy
327
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' with data *0.000000

JUT 3.37 ns¥udetieya MQTT uumiiee serial monitor

gy 337 Wunsuanemsdearsdaeluslnnea MQTT Tneiuandsdoyar
gilalaifidunilFivniu 0.000233 Uik topic ‘/MyBroker/powerunit’” fIgnATULNaLaY

1 9101 NodeMCU 8ndhaglafuginlwiihain topic ity warvhnisdsdeyaydn

Unfidualdiviniu 0.000448 U topic ‘/MyBroker/waterunit’ 9101y NodeMCU 8n

I o

Mvzlasurgilalwiian topic Reafudgnasmneae2 wazasinssudsngialwd

U

v
a |

wazAyinisenineiuluSesfadugnasmuneia 3 uaz 4

3.1.10 mslgusslesdannlusinnoa MQTT

Raspberry pi 3

a

sU#t 3.38 dyymiliAndu

91n3U7 3.38 uansBellgmiiintuille  Nodemcu liaunsadinsiafu
grutoyald Aetuldlunarsnsd uasdimsnounduainlusianea HTTP  3end1 HTTP
Reply Status Code Ferilvmstufielymlindusdu dxc Client Error uamaiarvelal
pndesmdaluanuisaufuRanuld Sxx Server Error wansiadsnnesldaunsonevauasd
vaignsiesld viliideyaifemilideifoaznmauindete duuaunsalinisdeans
melusianea MQTT sewing NodeMCU wanudlutigmldfaguit 3.39
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Raspberry pi 3

fo s

U7 3.39 msunlalywnidle Nodemcu dladmislianusafndonugudoyald

NgUT 3.39 wanefiemsld MQTT deansiusewing NodeMcu shldanansa
14 Nodemcu #hdudsteyaunu NodeMcu liiansnsndsdoyaludsgrutoyald Taeldns
gulusunsuasuy NodeMCU  Fevilsfanunsansisaeunisdstoyaldlagende HTTP
Reply Status Code dlumsiindula dodstoyadae HTTP d5a azmeviuuay 200
oonun faudnaundulaldiay 200 wanvirldanusndedoyaludegiudeyald Jedosld
NodeMcU  fadulunisdstoyauny Tnefiudnmsfevdeandidsteyaludsgudeya i

Publisher agdstayariruluslanea MQTT uaziwuy HTTP Reply Status Code ‘lusag 1o

R Subscriber ld5uazannsadndulaldinavdsioyatiuwnuniels

3.2 insesslollunsmaans

1) Power meter module : PZEM-004T AC digital display Multifunction
Meter

2) Water flow sensor : G3/4 Water flow sensor

3) NodeMCU : ESP8266 CP2102 module

4) Raspberry Pi : Raspberry Pi 3

5) WURMABIANT8Y

3.3 ASIANUNANITNAADY
1) \iutieyalngld NodeMCU dedioyaluiiulu Raspberry Pi Tagldf HTTP GET
2) \ivtieyalagld Raspberry WWugudoya laedl phpMyAdmin Jushdnnis
Frudoya
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UNN 4
NANISNAADY

Uiy dnusaridiingusrasdifielitousinanslhussuarindhuuul?
e Fwpiluuanmauuniimaeundiady delildhussuuarlihannsansisaey
waznswisssnamslithussuuay i ldnaenna Fadunsussunas el
uardauduidesds Welwldiinanunsendndnisldiussuiuasing Feil
ﬂﬂhﬂﬁﬂﬂ%ULUﬁiUquaﬂiimmﬁ‘ff‘lfﬂﬂ‘ixﬂ’lLLazlw“NﬂLﬁ@lﬁﬁﬂﬂ'ﬁﬂ&l‘ﬂﬁﬁdijﬂudtﬁ‘ﬁ

Tuun 4 f‘:%m‘.‘Jum'ﬁLLamwaiu%umaumqmaamssﬁ’mﬁwuﬂimauﬁw n1g
VAABUANYNABIYBIQUNTEL msﬁwmmmgﬁmmﬁmszmLLaxeia“LUE‘fqgm%'aada s
Toyannguteyauuansuuntimaiuustiwed waznsadis Mobile Application Aseu

NNFIIULUT T ees

4.1 nMsnAgaUANYNFRIYaIgUNTal
4.1.1 MIMARBUANYNABIYDY Water flow sensor
Hunsvaseusugnieswesrigintusyuniinldain water flow sensor
Wieueuiugimaniilieseestinesnisusediuasvans iemaauaannndouses
Water flow sensor
1) WisuiisuUiinashussnidaldnely 1 5u Tunilsgnvas

o
[

Hmesun1sUsEluAsHa fu Water flow sensor laayinisvinass 3 Ju



NNJUT 4.1 uamadlimesiusedauaiudl 13/01/2018 e 16/01/2018 Tnei

(n) wanelmasthuszlutudl 13/01/2018 () wansdimasinussuluyud 14/01/2018 ()

JUT 4.1 fimesuUszdn

wansfimasinuseUlusudt 15/01/2018 (9) wansfiwedihussulusui 16/01/2018

2) ynnstuiinafeuldandimesas AN uAaInAdeu

3197 4.1 Agdeaunndimesiivssuiillusas Ju
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Fuil Andlimasfienls mgﬁmﬁﬂﬁlﬂiﬂugmaﬁu (gilm)
13/01/2018 0387,797 0388,551 - 0387,797 = 0.754
14/01/2018 0388,551 0389,297 - 0388,551 = 0.746
15/01/2018 0389,297 0389,806 - 0389,297 = 0.509
16/01/2018 0389,806 0

nA5197 4.1 uansaglminindinefurusednfieuldlunaniie siuveus

ariu uagthanmuasineaglamgdnuiuseundlalunsiay Tu
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3. d sumunit
2018 1 13 0.7375260023009105
2018 1 14 0.7576660003214784

2018 : i b 0.5271100001828017
sUfl 4.2 A1gilnaIn Water flow sensor Tulsagiu

Y

NFUT 4.2 uansAmasiuvedgdnuilundazdu 290 Water flow sensor 115

v
| = o o

Wisuieuiuatgdnuraniimesinuseundildlunsasiu 1 ewAIAILAGIAIARDULERN IS

U

M5199 4.2

A15799 4.2 AMAUAAIALAZ DU

Fuil AANuAAAAEBY (%)
13/01/2018 2.1220
14/01/2018 1.5684
15/01/2018 3.5363

NN 4.2 ugmamnanuaamndouiifuialdlunsaziu ntuinem
ArnTmAaIAAdeusIY 3 Tu TnewmasiuvesyBmirdldaindimeslaivinfu 2.009 glim
nasILvesgRni1a N Water flow sensor Idiviriy 2.022302 mamunaaindausald
((2.022302 - 2.009) * 100) / 2.009 WU 0.662120 Wosidun
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L2 LY L3

3) Tndyeyaiadues Water flow sensor WU Oscilloscope

%pulse Fan =
{pulse Fan =

o oo

|pulse Fan =

pulse Fan = 0
pulse Fan = 0
pulse Fan = 0
lpulse Fan = 0
pulse Fan = 0
|pulse Fan = 0
%pulse Fan = 0
|pulse Fan = Q
‘pulse Fan = 0
lpulse Fan = 0
:pulse Fan = 0
pulse Fan = 0

] Autoscrol

JUT 4.3 msuananansuyuvesluianiu serial monitor

1 S00w 2 2.470s 500,08/ Adto?

5UN 4.4 foyeyruiadvas Water flow sensor

INFUTR 4.3 uay 4.4 wanIniIeie serial  monitor  Aiuansguauluinves

Water flow sensor uazlanidoyn1nnaduas Water flow sensor H1u oscilloscope 1ilg
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lusinves Water flow sensor nyuvzyliiAnwadiuuvyu n sou awindygin n Wod

uaz NodeMCU aga1u1sna uaeenuilaluduiuiiviniu
|

oo

ipulse Fan =

(=]

L]

fpulse Fan =

[ T

ipulse Fan =
|pulse Fan =
|pulse Fan =

(=]

|pulse Fan =
|pulse Fan =
'pulse Fan =
ipulse Fan =
lpulse Fan =

O O W«

oD O

pulse Fan =

(=]

ipulse Fan =

(=]

:pulae Fan =

-

s

[pulse Fan =

[

lpulse Fan =

[¥] Autoscroll

JUR 4.5 msudnsmamsvsuvesluins serial monitor Waluiamyuly 5 seu

5.00v/ 2 2.480s

500.03/ Stop

JUT 4.6 dynnaniadues Water flow sensor Waluinuyuly 5 sau

NNFUT 4.5 wae 4.6 uansmuiilaandugaiadues Water flow sensor

Fadumwlslalunmsiunamaidnsvavesings@uniss 2.3
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4.1.2 MINAFBUANMNYNABIYBY Power meter module
JumsnmeseumugndewasiuImamslalniiialdain Power meter
module Wsuiigufiu Power meter 8% Intertek wievAiAnuAannLAReUYeY Power
meter module
1) 16 NodeMCU  81uA1USuaun sIln#191n Power  meter
module WAZWARIKNAKTY serial monitor WATkansluiToudioufuafienlgain Power

meter ?jﬁa Intertek

v

[[] Autescrol Both NL & CR 115200 baud Clear output

JU71 4.8 nafiléann Power meter module #1y serial monitor
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U

U

U

il

7 4.9 nanleanmsiamdalndise Power meter

¥R - .

4.10 waflaanmsinnseualninee Power meter

43
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UM 4.11 wadildannisiaussiulwigiang Power meter

2) MSATIMANAAIARGUTEIgUNSAl

\{189971779 Power meter module Waz Power meter fa7ilupaf

TaufienAnigeiiganazarfgavenisinveassuuunnuisuiisufuiiediuinaiig

manaLAdey lnenadnsnlaannisiavesgunsalvidesdisei

o @ 5 o
15197 4.3 Namsammﬂqﬂnsmmaamw

Aas L w3 9ulpn nszualnih
Fgedn | Fenge | Fgedn | edge | Agean | eehan
Power meter module | 246.4 2576 226.2 2259 1.14 112
Power meter 239.8 234.1 2252 2249 i A0 1.091
5197 4.4 HanISAIUILAINARIAAADY
mMaslwi w3l nszuglnin
Agedan | Awngn | Adsan | mdge | A1gean | Aeige
ANAAIALAG DY 2.75 1.50 0.44 0.44 2.70 2.66




45

4.2 msfwrumgila uazdeludegrudaya

4.2.1 wansAaenuanlauu serial monitor

e . com? - E ) COM3 -

WTTF} GET der 20 v| |sent topi MyBroker/watersnit’ with data ' ] tep 3LT 2

ety BB A » USXObad o e oulput Aol BomMACR v 1SM0Bsud v Cew ot

'g‘lJﬁ 4.12 mgﬁm‘uaﬂﬁﬁﬂ‘ixm wazlwiuu serial monitor

1n3UT 4.12 surnfenisuansagdaveainusedn FaldannisAiuan

Y

t:l'tv rsill

A dadfie1ulaain Water flow sensor dusinudneuansdnginvoslni dsldannns
AwnAaslwifisuldain Power meter module

IﬁaﬁwmgﬂLﬁauﬁ’ntﬂﬂ‘ﬂmiu Arduino IDE waganuauy serial monitor @9

=Y |

WwHanWNY 1 Wi nduArgdnzgnaduiivdgudeya wavdedayaluld Nodemcu

=

du meluslnpea MQTT

©0
z
'
a
k)
a
o
k4
'
a

recieved topic ‘/MyBroker/peverunit' vith data '0,000000' ketp GET 290

Bt ACK  « 100D v Clew skt Astsecel SRA A o MObaM v Cewrouput
in ia

U7 4.13 NodeMCU dedigagilaiunu NodeMCU fifnmaiiugiudayalalld

N3Ui 4.13 Wumsdrassantumsaflunsdil (n) CoM3 1Hu NodeMcU fisin
wihiidedeyaglmitliaunsofndefugiudeyald Tnedl HTTP Reply Status Code Winfu
404 uansfarveligndesdeldannsaufiimals e (1) COM7 NodeMCU ddulésu
Jogauazns19@eUNUI1 HTTP Reply Status Code Wiy 404 NodeMCU azdndulads

Toyayinunu NodeMCU fifnseiugudoyalalle

-
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=] CoMT - 0 [ ]

el B AR v 11500bmd v Clew ouput Auomorel BeRM AR+ LISNObed v e ous

3U7 4.14 NodeMCU dedleyagnlniluny NodeMcU fifndefiugutoyalsili

9n3U 4.1 Humsdrassanumsailunsdld (n) com7 {u NodeMcu fivh

s

wihfidsdoyagtaliliamsofesetugiudoyals laedl HTTP Reply Status Code
Wiy 404 uamsisrwelignieswieliausoufiiRaule dlo (1) COM3 NodeMCU §a
uldsudeyauaznsieaounudt HTTP Reply Status Code winfu 404 NodeMCU

dnduladetoyaglalwiluny NodeMCU fifnsefiugrudoyalsils

4.2.2 Julusunsuiverirdayaiiuunain Nodemcu luiulilugudeya

<?php
$home = $§_GET[ 'home'];
$waterunit = $ GET[ 'waterunit'];

mysql_connect("localhost”, "root", "12345671") or die(mysql_error());
mysql_select_db("Project4A”) or die(mysgl_error());

$data = mysql_query("INSERT INTO waterFlow(home,unit) VALUES ($home,$waterunit)") or die(mysgl error());
?

JU# 4.15 Weulusunsuiiaivfeyalugiudeya

93Ul 4.15 wanamsilisulusunsulagldniw PHP Wenrefugutoya was
\infeyalagldnds insert vee MysQL Tudwnsegiudeya
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e 2 S e
/ [ R R R X ¥ un 1921681222 /locain: % \§

& C  ©@ 192.168.1.222 1 v p i pounin/imder phy b=
phpMyAdm"n = T Server: localhost = ) Database: Project4A » i Table: Waterflow
aslase. @ !J‘wase ¥ Structure ] SQL . Search 3 Insert i T
Recent  Favorites :unit timedate
[aNew . e i
¥ information_schema | D.001024 2017-12-06 20:23:25
iy - | 0.000882 2017-12-06 20:24:25
[ | D.001033 2017-12-06 20:25:2%
(% . performance_schema |
| | 0.000864 2017 12-06 20:26:25
-y phpmyacmin | 0.00112¢ 2017 12 06 20:27:25
- Pm;:::“ | 0.001036  2017-12-06 20:28:25
| @ | 0.001052 2017 12 06 20:29:25
8- Powsr | 0.001061 2017 1206 20:30:25
4. PowerUnit ' D.00T052 201 7:12+06 20.31:29
T 4 SUMUNTT ; WOU1036 201 7-12-06 20:32:25
+ j Userlogin | 0.001045 2017-12-06 20-33:27

*+_ | WaterFlow

I 2017-12-06 20:34:27
0 2017-12-06 20:36:54
| 0.001139 2017 12 06 20:37:55
{ 0.001024 2017 12 06 20:38:55
| 0.001055 2017-12-06 20:39:55
0.0UI0%2 2017-12-0D6 20:401:59
DLO001092 201 /-12-06 20:41:55%
000103 201 7-12-06 20.42:5%

1
1
1
|
{

'

JUT 4.16 deyadignUuiinadlugiuteya

U

=l [

NNFUN 4.16 uansteyagafigniiulilumsisgiudeya 3919 phpMyAdmin

U

[ v W o
LJusINNITHIUTBLA

4.3 msihdagavngrudayasuansuuninanadviusiiwes

4.3.1 gudayavasginvasuiuszuuazini

€ C @121e81222 . ¢ ¢ (2 C 0wz
MyAdmin |- R R (1S b + Qs Mo o L
thny “ ° phpMyAdmin ‘
st romtn ‘ il ‘ cov
| Kot | avertes
oo | i) . |
b . i
4., mlormaton_schema | B 4- , nformaton schesy
4« mysg |
| 4~ mrl
4., parformance_schema | § T S
-y Phpimadam | 1 v Showall > ., homadmn
s | e
i hen
i + Octam Ha
e { o Power
&4 Pawertink }m tmedate bt
4 SUMUNIT { ERFURRUSES IR TAH
& | 0IME5 2017-10:13 102051
o UserLogn |
4. o WateFlow § 0049081 20171010 102153 i UnerLogm
| & 2174003 102241 -3¢ T
l 2017-10-13
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AU 4.17 wansmnsegrudeyavesydnvenivsyuinazlnihffalaann

Water flow sensor iU Power meter module wazasniumalulad@aanslsas(wi-Fillay

14 NodemcU ihtiayanlasuluiuliggudeyafignasstulaeg phpMyAdmin

4.3.2 Weulusunsuiadnianansnegudoys

@ WHERE home=$homepointer™) or die(mysql error());
€ WHERE home=fhomepointer™) or die(mysql error());
@ WHERE home=$homepointer™) or die(mysql_error());
B WHERE home-$homepointer™) or die(mysql error());

$set = mysql guery("UPDATE SUMUNIT SET sumpowerunit =
$set = mysql query(“UPDATE SUMUNIT SET powerbill =
$set < mysql_query("UPDATE SUMUNIT SET sumwaterflow =

et mysql_query(“UPDATE SUMUNIT SET waterbill

$data = mysql query("SELECT year(timedate) as y, month(timedate) as m, sum{unit) as sumunit from PowerUnit where home=$homepointer |
while($into - mysql_fetch_array($data))

{

if ($sumunit <= 15)

$sumunit = $info[ 'sumunit'];

$price - ($sumunit®2,3488) + 8.19 ;

1
J
elseif ($sumunit <= 25)

{

$price - ((Ssumunit-15) ® 2,9882) + 8.19 +35.232;

]

elseif ($sumunit <= 35)

{

$price - (($sumunit-25) * 3.2405) + 8.19 +65.114;

elseif (Ssumunit <= 100)

(

$price = (($sumunit 35) *

}
elseif ($sumunit <= 150)
{

3.6237) + 8.19 497.519;

$price = ((Ssumunit 100) * 3.7171) + 8.19 +333.0595;

elseif ($suminit <= 400)

JUM 4.18 Weulvsunsuivedwiavnsngiudoya

NNFUT 4.18 wansmsiliulusunsuiieodmanasngudeyalasfetoyanis
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4.3.3 Weulusunsuiedsdayaangudayaindannsinuazasie

function drawChart() {
var data = google.visualization.arrayToDataTable([
<?php
$data = mysql_query("SELECT * from SUMUNIT where home=$homepointer and y='$sY1'") or die(mysql_error());
print "['Month’', 'Water Bill (baht)' , 'Power Bill (baht)'],";
while($info = mysql_fetch_array($data))

print “['" . $info['Month'] . "'," . $info['waterbill’] . ",". $info[ 'powerbill'] ."],";
}
>
D;
var options = {
vAxis: {
format: ‘s, gt // show axis values to 3 decimal places

b
haxis: {title: 'Month’,

viewWindow: {
min: @,
max: 12
}!
1s

bars: 'vertical' // Required for Material Bar Charts.

JUT 4.20 Weulusunsuiedsdayaaingruteyauiasnans muazase

NgUN 4.20 1Wumsilsulusunsuiieeusofugiutoya wasannisdniay
Mg udeyandl ving select  deyaginuruselaglnifildsuniain Nodemcu
asINvasglaveninysyln T Aniuseur wazalwihlundazidiou udnhluaiensw

warms1sieunlukansuuntasesiuius ees

4.3.4 n1asensudafouvuiuiusiges

1) Weuluswnsumssdafouuuduusiwes

$data = mysql_query("SELECT * from Motification WHERE home=$homepointer and MotificationName = 'WarningWater'™) or dic(mysql_error())
while($info = mysql fetch array($data))
{
$warningwater = $info['Status'];

$data = mysql_query("SELECT * from Motification WHERE home=$homepointer and MotificationName = "WarningPower'") or die(mysql_error())
while($info = mysql fetch array(3$data))
{
$warningpower = $info[ 'Status'];
}

if ($ SERVER["REQUEST METHOD"] == "POST™) {
$waterlimit  test_input($_POST["waterlimit”]);
Stswaterlimit = test_input($_POST["tswaterlimit™]);
$power limit  test_input ($_POSI["powerlimit"]);
$tspowerlimit = test_input($_POST["tspowerlimit™]);
$checkwater = test input($ POST["checkwater"]);
$tacheckwater  test_input($_POST[“tscheckwater™]);
$checkpower = test_input($_POST["checkpower™]);
$tscheckpower = test input($ POST["lscheckpower™]);
$warningwater = test_input($_POST["warningwater™]);
$warningpower = test input($ POST["warningpower®]);

}

function test input($data) {
$data trim($data);
$data = stripslashes($data);
fdata htmlspecialchars($data);
return $data;

JUT 4.21 Weulusunsunisudaidiou
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ngui 4.21 Wumsileuldsunsumsudafiouvuduusiwes Tngldnw
HTML uag PHP Uandsiagui 4.22

2) winanwisfeuuuduusiwes

Home . " N s Netficshon
Notification
Notification New Threshold Present Threshald New status Present status
Alert Water Limit 0 Faht 0 Baht off » oft
Alert Power Limit Bt ¢ Baht o v A
Chedk Water when not at home select time time 2018 03 14223735 off v ]
Check Power when not at home setect time titne 20180314 2257 35 off v ot
Water Leak Warning off » f
Power Leak Warmning of » | ot

Submit
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4.3.5.2) duveguasyuy

Home

ADMIN

e

ClICK, —— home 1 home 2

3U¥ 4.24 druvesgguaseuy

2

NNFUN 4.24 Humsuansdiuvesiguaszuu Wedguaszuurinig Login 1
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YU

wazlwivesiuunazuasls

4.3.5.3) duvegliau

o

Home

For Mar Year 2018

Year 2018
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Sum of Power Unit 28.5473 unit
Power Bill 90.73% baht

Sum of water Unit 105914 unit
Water Bill 963285 baht
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NNFUT 4.25 Wumsuansdruvedlday Wodldauvhnig Login idhunagwy
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U 4.28 szuansneaziBentoyamsliiiused uarlvindusietu 3o
pruanssinugUuuuresnsmiazass Inevinvesnswitlduanmatunsmidy uansgie
tussuar i ildlutuiiden Tneunuisdeuinydaiilddeud unuueudenar Tu
dumnezianrasugnvesiszUmaslvilutuiiden

2) WANNISHALROU

« C @ prejectmeterhopto org

Home J i Notification

Notification

[Notification 7 New Threshold Present Threshold New status Present status |

Iatert Water Limit 0 Baht 2 Baht on * on i
1{ Alert Power Limit 0 Baht 0 Baht off * off
5 Check Water when not at home select time v time 2018-02-17 23:14:306 off « off
= Check Power when not at home select time . tirne 2018-02-17 23:.14.26 off * it

Water Leak Warning off v off

Power Leak Warming off * o !

Submit

JUA 4.29 wihsamsudadiou
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For Mar Year 2018
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1. drumuuadilusiwazfandunlglunisaiuaiann Water flow sensor

#include <ESP8266WiFi.h>
#include <ESP8266WiFiMulti.h>
#include <ESP8266HTTPClient.h>
ESP8266WiFiMulti WiFiMulti;
#include <uMQTTBroker.h>

#include <MQTT.h>

char ssidl] = "chenchan”;

// your network SSID (name)

char passl] = "150203LAN"; // your network password

int httpCode;
String url;
float SumFan;
volatile int Fan;
float Cal = 0.0;
float unit = 0.0;
const int Wsensor = D1;
void runn ()
{
Fan++;
}
void calc ()
{
Fan = 0;
sei();
delay (60000);
clio);
}
void setup()
{

//imuaiiwds1isamA Pulse frequency

//fmuesudsilglunissu Pulse frequency

//MAUARTLAUIYIV89 Sensor

//dusuA Pulse frequency lunis interrupts

/sty Wa-Ua sty interrupts

//set Aisusud 0
//Enables interrupts
//Wait 1 minute

//Disable interrupts



pinMode(Wsensor, INPUT);
Serial.begin(115200);

Serial.printtn();

Serial.println();
attachinterrupt(Wsensor, runn, RISING);
Serial.print("Connecting to ");
Serial.printtn(ssid);

WiFi.begin(ssid, pass);

while (WiFi.status() '= WL_CONNECTED) {
delay(500);

Serial.print(".");

}

Serial.println(");

IPAddress local_ip = {192, 168, 1, 147},
IPAddress gateway = {192, 168, 1, 1};
IPAddress subnet = {255, 255, 255, Q};
WiFi.config(local_ip, gateway, subnet);
Serial.printin("WiFi connected");
Serial.printn("IP address: ");
Serial.printin(WiFi.locallP();

//8wualien D11y input

/W% interrupts

//\@an ssid , password

//#agn IP
J/%aen 1P Gateway
//#afn Subnet

//setanly ET&I&J@B
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2. d@wriamginiUsshuarddludegdoya

void loop()
{
calc ()
Serial.print(n(");
if ((WiFiMulti.run() == WL_CONNECTED)) {
HTTPClient http;
Cal = (Fan / 5.5) / 1000) / 60; //fudnuglninyseh
Serial.print("Water unit = ");
Serial.println(Cal, 6);
url = "http://192.168.1.222/add2.php?home=1&waterunit=" + String(Cal, 6);
http.begin(url); //HTTP
httpCode = http.GET();
if (httpCode > 0) {
Serial.printf("[HTTP] GET... code: %d\n", httpCode);
}else {
Serial.printf("[HTTP] GET... failed, error: %s\n",
http.errorToString(httpCode).c_str());
i
http.end();
}
}
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3. dwdsngiinuseumelusinaea MQTT

unsigned int mqgttPort = 1883; // the standard MQTT broker port
unsigned int max_subscriptions = 30;
unsigned int max_retained topics = 30;
void data_callback(uint32_t *client /* we can ignore this */, const char* topic,
uint32_t topic_len, const char *data, uint32_t lengh) {
char topic_strltopic_len + 1];
os_memcpy(topic_str, topic, topic_len);
topic_strltopic_len] = "\0';
char data_str[lengh + 1];
os_memcpy(data_str, data, lengh);
data_str{lengh] = "\0';
String Val = data_str;
float firstVal;
String secondVal,
for (inti = 0; i < Val.length(); i++)
{
if (Val.substring(i, i + 1) ==""){
firstVal = Val.substring(0, i).toFloat();
secondVal = Val.substring(i + 1).tolnt();
break;

}

Serial.print("sent topic ");
Serial.print(topic_str);
Serial.print(" with data "),
Serial.print(firstVal, 6);
Serial.print("");
Serial.print(" http GET ");



Serial.println(secondVal);

}

void setup()

{
MQTT _server_onData(data_callback); // Register the callback
Serial.println("Starting MQTT broker"); // Start the broker

MQTT _server_start(mqttPort, max_subscriptions, max_retained_topics);
MQTT _local_subscribe((unsigned char *)'#", 0);  // Subscribe to anything
}
void loop()
{
String B(Cal, 6);
String C(B + "," + httpCode);
String myData(C);
MQTT _local_publish((unsigned char *)'/MyBroker/waterunit', (unsigned char
*)myData.c_str(), myData.length(), 0, 0); // Publish the counter value as String
Serial.println();
}
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4. dnfuangnues NodeMCU dusheluslnaea MQTT

void myDataCb(String& topic, String& data);

void myPublishedCb();

void myDisconnectedChb();

void myConnectedCh();

#define CLIENT _ID "client1"

#define TOPIC "/MyBroker/powerunit"

MQTT myMqgtt(CLIENT ID, "192.168.1.148", 1884);

void setup()

{
Serial.println("Connecting to MQTT server");
// setup callbacks
myMgtt.onConnected(myConnectedChb);
myMgqtt.onDisconnected(myDisconnectedCb);
myMgqtt.onPublished(myPublishedCb);
myMgtt.onData(myDataCb);
Serial.printn("connect mqtt...");
myMgtt.connect();
Serial.printin("subscribe to topic...");
myMgtt.subscribe(TOPIC);
delay(10);

}

void loop()

{

}

void myConnectedCb()

{
Serial.println("connected to MQTT server");

}
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void myDisconnectedCh()
{

Serial.printin("disconnected. try to reconnect...

delay(500);
myMgtt.connect();
}
void myPublishedCh()
{
}
void myDataCb(String& topic, String& data)
{
String Vall = data;
float firstVall;
String secondVall;
for (inti = 0;i < Vall.length(); i++)
{
if (Vall.substring(i, i + 1) == "") {
firstVall = Vall.substring(0, i).toFloat();
secondVall = Vall.substring(i + 1).tolnt();
break;

}

Serial.print("recieved topic ");
Serial.print(topic);
Serial.print(" with data ");
Serial.print(firstVall, 6);
Serial.print("");

Serial.print(" http GET ");
Serial.println(secondVall);

if (secondVall I= "200")

"),
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unit = firstVall;
if (WiFiMulti.run() == WL_CONNECTED)) {
HTTPClient http;
url = "http://192.168.1.222/add.php?home=1&powerunit="+ String(unit, 6);
http.begin(url);
httpCode = http.GET();
http.end();
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1. d@wdudiayadnn NodeMcU dalugagrudoyase sql

<?php
Shome = $ GET[home']; /3umifenannindethundile
Swaterunit = $_GET['waterunit]; /rfumgiinunuseUniuluduys

mysql_connect("localhost”, "root", "12345671") or die(mysql_error();
mysql_select_db("ProjectdA") or die(mysql_error());
//\Fousioguteya

Sdata = mysqgl_query("INSERT INTO WaterFlow(home,unit) VALUES
(Shome, Swaterunit)") or die(mysql_error());  //deleyaludssrutoya

>
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1. dwmuuasmkussageanduilglunnsenuaann Power meter module

#include <SoftwareSerial.h>
#include <PZEMO04T .h>
#include <ESP8266WiFi.h>
#include <ESP8266WiFiMulti.h>
#include <ESP8266HTTPClient.h>
ESP8266WiFiMulti WiFiMulti;
ftinclude <MQTT.h>
#include <uMQTTBroker.h>
PZEMO0AT pzem(13, 15);  //fwum (RX,TX) iiiesiousiafiu TX,RX w09 Power meter
IPAddress ip(192, 168, 1, 1);
char ssid[] = "chenchan"; //your network SSID (name)
char pass[] = "150203LAN";  //your network password
int httpCode;
String url;
float p;
float Cal = 0.0;
float unit = 0.0;
float Sumwatt = 0.0;
int k=0;
void calc ()
{
sei(); //Enables interrupts
for (k; k <= 59; k++)
{

p = pzem.power(ip); //power every sec
if (p < 0)
{

p=0.;



}
Sumwatt = Sumwatt + p;
delay(1000); |
}
cli0); //Disable interrupts
}
void setup() {
Serial.begin(115200);
Serial.printtn();
Serial.printtn();
Serial.print("Connecting to ");
Serial.printtn(ssid);
WiFi.begin(ssid, pass);
while (WiFi.status() = WL_CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.printtn("");
IPAddress local_ip = {192, 168, 1, 148},  //#sfn IP
IPAddress gateway = {192, 168, 1, 1}; //%aen 1P Gateway
IPAddress subnet = {255, 255, 255, 0}; /%A Subnet
WiFi.config(local ip, sateway, subnet); //setﬂ'ﬂl‘dgﬂu@a
Serial.println("WiFi connected");
Serial.printin("lP address: ");
Serial.printin(WiFi.locallP());



2. @iy ialwihueddudigudoys

void loop() {
calc ();
Serial.printin("");
if (WiFiMulti.run() == WL_CONNECTED)) {
HTTPClient http;
unit = ((Sumwatt) * 2.2) / 3600000; //(sent every 1 min) : unit/min:
Serial.print("Power unit = ");
Serial.printin(unit, 6);
url = "http://192.168.1.222/add.php?home=1&powerunit="+ String(unit, 6);
http.begin(url); //HTTP
httpCode = http.GET(),
if (httpCode > 0) {
Serial.printf("(HTTP] GET... code: %d\n", httpCode);
}else {
Serial.printf("[HTTP] GET... failed, error: %s\n",
http.errorToStringthttpCode).c_str();
}
http.end();
}
Sumwatt = 0.0;
k=0
Serial.println(");
}
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3. dwdegdalniehelusinnea MQTT

unsigned int mqttPort = 1884; // the standard MQTT broker port
unsigned int max_subscriptions = 30;
unsigned int max_retained_topics = 30;
void data_callback(uint32_t *client /* we can ignore this */, const char* topic,
uint32_t topic_len, const char *data, uint32_t lengh) {
char topic_strltopic_len + 1];
os_memcpy(topic_str, topic, topic_len);
topic_strltopic_len] = "\0';
char data_str[lengh + 1];
os_memcpy(data_str, data, lengh);
data_str[lengh] = "\0';
String Val = data_str;
float firstVal;
String secondVal,
for (int i = 0; i < Val.length(); i++)
{
if (Val.substring(i, i + 1) =="") {
firstVal = Val.substring(0, i).toFloat();
secondVal = Val.substring(i + 1).toInt();
break;

}

Serial.print("sent topic ");
Serial.print(topic_str);
Serial.print(" with data ");
Serial.print(firstVal, 6);
Serial.print("");
Serial.print(" http GET ");



Serial.println(secondVal);

}

void setup()

{
MQTT _server_onData(data_callback); // Register the callback
Serial.printin("Starting MQTT broker"); // Start the broker

MQTT _server_start(mqttPort, max_subscriptions, max_retained_topics);
MQTT_local_subscribe((unsigned char *)'#", 0);  // Subscribe to anything
}
void loop()
{
String B(unit, 6);
String C(B + "," + httpCode);
String myData(C);
MQTT_local_publish((unsigned char *)'/MyBroker/waterunit", (unsigned char
*)ImyData.c_str(), myData.length(), 0, 0); // Publish the counter value as String
Serial.printtn();
}
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4. dwsurgllaves NodeMcU dusheluslnnaa MQTT

void myDataCb(String& topic, String& data);

void myPublishedCh();

void myDisconnectedCh();

void myConnectedCh();

#define CLIENT _ID "client1"

#define TOPIC "/MyBroker/waterunit"

MQTT myMqtt(CLIENT ID, "192.168.1.148", 1883);

void setup()

{
Serial.printin("Connecting to MQTT server");
// setup callbacks
myMgtt.onConnected(myConnectedChb);
myMgqtt.onDisconnected(myDisconnectedCb);
myMgtt.onPublished(myPublishedCb);
myMgtt.onData(myDataCb);
Serial.println("connect mqtt...");
myMqtt.connect();
Serial.printin("subscribe to topic...");
myMgtt.subscribe(TOPIC);
delay(10);

}

void loop()

{

}

void myConnectedCh()

{
Serial.printin("connected to MQTT server");

}
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void myDisconnectedCh()

{

Serial.println("disconnected. try to reconnect...

delay(500);
myMgtt.connect();
}
void myPublishedCh()
{
}
void myDataCh(String& topic, String& data)
{
String Vall = data;
float firstVall;
String secondVall;
for (inti = 0;i < Vall.length(); i++)
{
if (Vall.substring(i, i + 1) == "") {
firstVall = Vall.substring(0, i).toFloat();
secondVall = Vall.substring(i + 1).tolnt();
break;

}

Serial.print("recieved topic ");
Serial.print(topic);
Serial.print(" with data ");
Serial.print(firstVall, 6);
Serial.print("");

Serial.print(" http GET ");
Serial.printtn(secondVall);

if (secondVall I= "200")

o
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Cal = firstVall;
if (WiFiMultirun() == WL_CONNECTED)) {
HTTPClient http;
url = "http://192.168.1.222/add.php?home=18&waterunit=" + String(Cal, 6);
http.begin(url);
httpCode = http.GET();
http.end();
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1. dwsuteyaann NodeMcU adludsgrutoyasie sql

<7php
Shome = $_GET[home; //5umseyintutnundile
Spowerunit = $_GET['powerunit’]; /75ugdalninAulududs

mysql_connect("localhost", "root", "12345671") or die(mysql_error());
mysql_select_db("ProjectdA") or die(mysgl_error());
//\Bousiogutiown

Sdata = mysql_query("INSERT INTO PowerUnit(home,unit) VALUES
(Shome, Spowerunit)’) or die(mysql_error()); //deteyaludigrutoya

P



AANUIN .

Wsunsy PHP Tudaun1suaminauunindgnaduwsidiwes

84



85

1. @ Update TayauarmuiniiussUzwarmlni

<?php

mysql_connect("localhost", "root", "12345671") or die(mysql_error();
mysql_select_db("ProjectdA") or die(mysqgl_error());

Shomepointer= 1;

sset = mysql_query("UPDATE SUMUNIT SET sumpowerunit = 0 WHERE
home=Shomepointer") or die(mysql_error();

Sset = mysql_query("UPDATE SUMUNIT SET powerbill = 0 WHERE
home=Shomepointer") or die(mysql_error();

sset = mysqgl_query("UPDATE SUMUNIT SET sumwaterflow = 0 WHERE
home=S$homepointer") or die(mysql_error();

Sset = mysql_query("UPDATE SUMUNIT SET waterbill = 0 WHERE
home=Shomepointer") or die(mysql_error();

Sdata = mysql_query("SELECT year(timedate) as y, month(timedate) as m,
sum(unit) as sumunit from PowerUnit where home=$homepointer group by
year(timedate),month(timedate)") or die(mysql_error());

while(Sinfo = mysql_fetch array($data))
{ Ssumunit = Sinfo['sumunit’;
if (Ssumunit <= 15)
{Sprice = (Ssumunit*2.3488) + 8.19 3}
elseif (Ssumunit <= 25)
{Sprice = ((Ssumunit-15) * 2.9882) + 8.19 +35.232;}
elseif ($sumunit <= 35)
{Sprice = ((Ssumunit-25) * 3.2405) + 8.19 +65.114:}
elseif (Ssumunit <= 100)
{Sprice = ((Ssumunit-35) * 3.6237) + 8.19 +97.519;}
elseif ($sumunit <= 150)
{Sprice = ((Ssumunit-100) * 3.7171) + 8.19 +333.0595:}

elseif (Ssumunit <= 400)
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{Sprice = ((Ssumunit-150) * 4.2218) + 8.19 +518.9145;}
elseif (Ssumunit > 400)

{Sprice = ((Ssumunit-400) * 4.4217) + 8.19 +1574.3645;}
Spricee=Sprice + (Sprice*0.07);

Supdate = mysql_query("UPDATE SUMUNIT SET sumpowerunit = ".$sumunit.”
WHERE home=Shomepointer y= ".$infol'y']." and m= ".Sinfo['m']) or
die(mysgl_error());

Supdatee = mysql_query("UPDATE SUMUNIT SET powerbill = ".$pricee.” WHERE
home=S$homepointer y="$info['y']." and m= ".Sinfol'm?) or die(mysql_error());}
Sdataa = mysql_query("SELECT year(timedate) as y, month(timedate) as m,
sum(unit) as sumunit from WaterFlow where home=$homepointer group by

year(timedate),month(timedate)") or die(mysql_error());

while(Sinfo = mysql_fetch_array($dataa))

{ Ssumunit = Sinfo['sumunit];

if (Ssumunit <= 30)

{Sprice = (Ssumunit*8.50) ;}

elseif ($sumunit <= 40)

{Sprice = ((Ssumunit-30) * 10.03) + 255;}
elseif (Ssumunit <= 50)

{Sprice = ((Ssumunit-40) * 10.35) + 355.3;}
elseif (Ssumunit <= 60)

{Sprice = ((Ssumunit-50) * 10.68) + 462.1;}
elseif (Ssumunit <= 70) \

{Sprice = (($sumunit-60) * 11.00) + 568.9;}
elseif (Ssumunit <= 80)

{Sprice = ((Ssumunit-70) * 11.33) + 678.9:}
elseif (Ssumunit <= 90)

{Sprice = (($sumunit-80) * 12.50) + 792.2;}
elseif (Ssumunit <= 100)

{Sprice = ((Ssumunit-90) * 12.82) + 917.2;}
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elseif (Ssumunit <= 120)

{Sprice = ((Ssumunit-100) * 13.15) + 1045.4;}
elseif (Ssumunit <= 160)

{Sprice = (Ssumunit-120) * 13.47) + 1308.4;}
elseif (Ssumunit <= 200)

{Sprice = ((Ssumunit-160) * 13.80) + 1847.2;}
elseif (Ssumunit > 200)

{Sprice = ((Ssumunit-200) * 14.45) + 2399.2;}
Spricee=Sprice + ($price*0.07);

Supdate = mysqgl_query("UPDATE SUMUNIT SET sumwaterflow = ".$sumunit.”
WHERE home=S$homepointer y= "Sinfo['y']." and m= ".Sinfo['m]) or
die(mysqgl_error());

Supdatee = mysql_query("UPDATE SUMUNIT SET waterbill = " $pricee." WHERE
home=Shomepointer y= "$info['y']." and m= ".Sinfo['m1) or die(mysqgl_error());}

>



88

2. d@nmanwamsauagnimnislgniuazinussuluioutagiu

<?php
include("new.php");
include("noti.php";
include("notify.php");
7>
<html><head><title>HOME</title>
<meta http-equiv="refresh" content="90">
</head><body>
<nav class="navbar navbar-toggleable-md navbar-light bg-faded"
style="backeround-color: #e3f2fd;">
<button class="navbar-toggler navbar-toggler-right" type="button" data-
toggle="collapse" data-target="t#navbarNavAltMarkup" aria-
controls="navbarNavAltMarkup" aria-expanded="false" aria-label="Toggle navigation">
<span class="navbar-toggler-icon"></span></button>
<a class="navbar-brand" href="home.php">Home</a>
<div class="collapse navbar-collapse" id="navbarNavAltMarkup">
<div class="navbar-nav">
<a class="nav-item nav-link" href="show.php">For Year</a>
<a class="nav-item nav-link" href="show2.php">For Month</a>
<a class="nav-item nav-link" href="show3.php">For Day</a>
<a class="nav-item nav-link" href="notification.php">Notification</a>
<?php
Sdata = mysql_query("SELECT * from Pointer WHERE 1 ") or die(mysgl_error());
while(Sinfo = mysgl_fetch array($data))
{ $HH = Sinfo['home';}

print "<a class="nav-item nav-link' href="../intro.php'>Back to Admin</a>"; }

>
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<a class="nav-item nav-link" href="./index.php">Logout</a>

</div></div></nav>
<?php
Shomepointer= 1;
Supdatetime =date('Y-m-d H:i:s);
SYY =date('Y"):
SMM =date('M’);
Sdata = mysql_query("SELECT * from SUMUNIT WHERE y=year('Supdatetime') and
m=month('Supdatetime’) and home=5homepointer") or die(mysgl_error());
while($info = mysqgl_fetch_array($data))
{
print "<br><center><h3>For ".SMM." Year ".$YY."</h3><br>";
print "<table width=70% border=1 >"
printb"<tr><td>Year</td><td>".Sinfol'y']."</td></tr><tr><td>Month</td><td>".$info[
‘Month']."</td></tr><tr><td>Sum of Power Unit</td><td>".Sinfo['sumpowerunit’]."
unit</td></tr><tr><td>Power Bill</td><td>".Sinfo[ powerbill]."
baht</td></tr><tr><td>Sum of Water Unit</td><td>".Sinfo['sumwaterflow]."
unit</td></tr><tr><td>Water Bill</td><td>" Sinfo['waterbill]." baht</td></tr>";
}
print "</table></center>";
?><br><center>
<button onclick="myFunction()">Show Power Unit Graph</button>
<button onclick="myFunction2()">Show Water Unit Graph</button>
<div id="chart_div" style="width: 90%; height: 500px;"></div>
<div id="chart_div2" style="width: 90%; height: 500px;"></div></center>
<script type="text/javascript"
src="https://www.gstatic.com/charts/|loader.js"></script>

<script type="text/javascript">

function myFunction() {

google.charts.load('current’, {'packages"['corechart’, 'line});
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google.charts.setOnLoadCallback(drawChart);
function drawChart() {
var data = google.visualization.arrayToDataTable([
<?php
Sdata = mysgl_query("SELECT * , day(timedate) as d , hour(timedate) as h ,
minute(timedate) as m FROM PowerUnit WHERE year(timedate)=year('Supdatetime')
and month(timedate)=month('Supdatetime’) and home=S$homepointer") or
die(mysql_error());
print "[Time', 'Powerunit’],";
while($info = mysql_fetch array(Sdata))
{
print "[" . Sinfo['d] ." ". Sinfo['h7 . ":" . Sinfo['m7 . "," . Sinfo['unit] . ",";
}
>
)
var options = {title: 'POWER UNIT',
hAxis: {title: 'date time (day hour:min) \n Graph showing power usage (unit)
for each time period.', titleTextStyle: {color: '#333'}, format: '#### #HH###H#],
VAXis: {minValue: 0,format: '#H### HHHARHA
h
var chart = new
google.visualization. LineChart(document.getElementByld('chart_div));
chart.draw(data, options);
}
}
</script>
<script type="text/javascript">
function myFunction2() {
google.charts.load('current’, {'packages":['‘corechart’, 'line'l});

google.charts.setOnlLoadCallback(drawChart),
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function drawChart() {
var data = goosle.visualization.arrayToDataTable([
<?php
Sdata = mysql_query("SELECT * , day(timedate) as d , hour(timedate) as h ,
minute(timedate) as m FROM WaterFlow WHERE year(timedate)=year('Supdatetime’)
and month(timedate)=month('Supdatetime') and home=$homepointer") or
die(mysgl_error());
print "[Time', 'Waterunit'],";
while(Sinfo = mysql_fetch array($data))
{
print "[" . Sinfo['d7 ." ". Sinfo['hT . " . Sinfo['m7 . "," . Sinfol'unit] . ",";
}
7>
i3
var options = {title: 'WATER UNIT',
hAxis: {title: 'date time (day hour:min) \n Graph showing water usage (unit) for
each time period., titleTextStyle: {color: '#333" [format: 'Hit#H# #H#HHHH),
VAXis: {minValue: 0 format: '‘#### ##HH###H )
k
var chart = new
google.visualization.LineChart(document.getElementByld('chart_div2');
chart.draw(data, options);
}

}
</script></body></html>
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3. duldnIan1s1mazns NS Igl i waziUsEU1sed

<?php
include("new.php");
include("noti.php");
include("notify.php");
7>
<html(>
<head>
<title>For Year</title>
</head>
<body>
<nav class="navbar navbar-toggleable-md navbar-light bg-faded" style="background-
color: #e3f2fd;">
<button class="navbar-toggler navbar—toggler-right" type="button" data-
toggle="collapse" data-target="#navbarNavAltMarkup" aria-
controls="navbarNavAltMarkup" aria-expanded="false" aria-label="Toggle navigation">
<span class="navbar-toggler-icon"></span>
</button>
<a class="navbar-brand" href="home.php">Home</a>
<div class="collapse navbar-collapse" id="navbarNavAltMarkup">
<div class="navbar-nav">
<a class="nav-item nav-link active" href="show.php">For Year</a>
<a class="nav-item nav-link" href="show2.php">For Month</a>
<a class="nav-item nav-link" href="show3.php">For Day</a>
<a class="nav-item nav-link" href="notification.php">Notification</a>
<?’php
Sdata = mysql_query("SELECT * from Pointer WHERE 1 ") or die(mysql_error();
while($info = mysql_fetch_array($data))
{



SHH = Sinfo['home'];
}
if(SHH==0)
print "<a class="nav-item nav-link' href="./intro.php'>Back to Admin</a>"; }
>
<a class="nav-item nav-link" href="./index.php" >Logout</a>
</div>
</div>
</nav>
<7php
Shomepointer= 1;
$sY1 = date('Y);
if (5_SERVER['REQUEST METHOD'] == "POST") {
$sY1 = test_input($_POST["sY1"));
}
function test input($data) {
Sdata = trim(Sdata);
Sdata = stripslashes(Sdata);
Sdata = htmlspecialchars($data);
return Sdata;
}
><br>
<form method="post" action="<?php echo
htmlspecialchars(S_SERVER["PHP_SELF"));?>">
<select name='sY1' id='sY1'>
<?php
SxYear=date('Y");

echo '<option value=".SxYear.">Select Year</option>"
echo '<option value=".%xYear.">' $xYear.'</option>'; // "U‘ﬂﬁ]ﬁmu

for(5i=1;8i<=10;5i++)
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echo '<option value=".(SxYear-5i).">"(SxYear-$i).'</option>';
}
7>
</select>
<input type="submit" name="submit" value="Submit">
</form><br>
<center><h3>Summary of Year <?php echo $sY1; 7></h3><br>
<div id="barchart" style="width: 90%;"></div></center><br><br>
<?php
Sdata = mysql_query("SELECT * from SUMUNIT where home=$homepointer and
y=3s5Y1") or die(mysql_error());
print "<center><h7>Graph showing power hill (baht) and water bill (baht) for
each month period.</h7><br><br><h5>Table</h5>";
print "<table width=80% border=1 >";
print "<tr><td>Year</td><td>Month</td><td>Sum of Power Unit</td><td>Power
Bill</td><td>Sum of Water Unit</td><td>Water Bill</td></tr>";
while(Sinfo = mysql_fetch array($data))
{
print
"<tr><td>".Sinfol'y]."</td><td>".Sinfo[Month]."</td><td>". Sinfo['sumpowerunit']."
unit</td><td>".Sinfol'powerbill]." baht</td><td>".Sinfo['sumwaterflow']."
unit</td><td>".Sinfo['waterbill]." Baht</td></tr>";
}
print "</table><br><br><br></center>";
7>
<script type="text/javascript"
src="https://www.gstatic.com/charts/loader js"></script>
<script type="text/javascript">
google.charts.load('current’, {'packages":['corechart’, bar});
google.charts.setOnlLoadCallback(drawChart);
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function drawChart() {

var data = goosgle.visualization.arrayToDataTable([
<?’php
Sdata = mysql_query("SELECT * from SUMUNIT where home=$homepointer

and y='$sY1") or die(mysgl_error());
print "['Month', 'Water Bill (baht)', 'Power Bill (baht)],";
while(Sinfo = mysql_fetch_array($data))
{
print "[" . Sinfo['Month'] . ™" . Sinfo['waterbill] . ",". Sinfo['powerbill] ."],";

}
7>

;

var options = {
VAXis: {format: "#### ######H' // show axis values to 3 decimal places

h
hAxis: {title: 'Month’,

viewWindow: {min: 0,max: 12},

;
bars: 'vertical' // Required for Material Bar Charts.

I3

var chart = new google.charts.Bar(document.getElementByld('barchart');

chart.draw(data, google.charts.Bar.convertOptions(options));

}
</script>
</body>
</html>
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4. FIUUARINANITIWATNTINNS I IR waziUSEU e T

<?php
include("new.php");
include("noti.php™);
include("notify.php");
7>
<html><head><title>For Day</title></head> <body>
<nav class="navbar navbar-toggleable-md navbar-light bg-faded" style="background-
color: #e3f2fd:">
<button class="navbar-toggler navbar-toggler-right" type="button" data-
togele="collapse" data-target="t#navbarNavAltMarkup" aria-
controls="navbarNavAltMarkup" aria-expanded="false" aria-label="Togsle navigation">
<span class="navbar-toggler-icon"></span>
</button>
<a class="navbar-brand" href="home.php">Home</a>
<div class="collapse navbar-collapse" id="navbarNavAltMarkup">
<div class="navbar-nav">
<a class="nav-item nav-link" href="show.php">For Year</a>
<a class="nav-item nav-link" href="show2.php">For Month</a>
<a class="nav-item nav-link active" href="show3.php">For Day</a>
<a class="nav-item nav-link" href="notification.php">Notification</a>
<7php
Sdata = mysql_query("SELECT * from Pointer WHERE 1 ") or die(mysql_error());
while($info = mysql_fetch_array($data))
{ SHH = Sinfo['lhome';}
if(SHH==0){
print "<a class="nav-item nav-link' href="../intro.php'>Back to Admin</a>"; }
7>

<a class="nav-item nav-link" href=". /index php" >Logout</a>



</div>
</div>
</nav>
<?php
Shomepointer= 1;
$sY1 = date('Y);
$sM1 = date('m");
$sD1 = date(d);
if (S_SERVER["REQUEST_MI:_J'HOD"] == "ROET)
$sY1 = test_input($_POST["sY1']);
$sM1 = test_input($_POST["'sM1");
$sD1 = test_input($_POST["sD1"]);
}
function test_input(Sdata) {
Sdata = trim(Sdata);
$data = stripslashes($data);
Sdata = htmlspecialchars($data);
return $data;
}
7><pbr>
<form method="post" action="<?php echo
htmlspecialchars($_SERVER['PHP SELF']):7>">
<select name='sD1" id='sD1'>
<?php
echo '<option value=".9sD1.">Select Day</option>";
for($d=1;5d<=31;5d++)
$d2=sprintf("%02d",5d);
echo '<option value=".5d2.">'$d2.'</option>",
17>

</select>
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<select name="sM1' id='sM1'>

<7php

1

echo '<option value=".$sM1.">Select Month</option>';

for(Si=1;Si<=12;Si++X
Si2=sprintf("%02d",Si);
echo '<option value=".5i2.">".$i2.'</option>'";
17>
</select>
<select name='sY1'id='sY1">
<?php
SxYear=date('Y");

echo '<option value=".5sY1.">Select Year</option>";

n

echo '<option value=".$xYear.">' $xYear.'</option>";

for(Si=1;5i<=10;5i++){

echo '<option value=".($xYear-%i).">"($xYear-$i).'</option>"; }

7>

</select>

<input type="submit" name="submit" value="Submit">
</form><br>

<?php

print "<center><h3>For ".$sD1." Mouth ".$sM1." Year ".$sY1."</h3>":
Sdatal = mysqgl_query("SELECT sum(unit) as p from PowerUnit WHERE
year(timedate) =$sY1 and month(timedate) =$sM1 and day(timedate) =$sD1 and

home=Shomepointer") or die(mysqgl_error());
while($info = mysgl_fetch array(Sdata1))
{

if(Sinfol'p'l == "N S$p = 0;}else{Sp = Sinfo['p;}
}
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Sdata2 = mysql_query("SELECT sum(unit) as w from WaterFlow WHERE
year(timedate) =$sY1 and month(timedate) =$sM1 and day(timedate) =$sD1 and
home=S$homepointer") or die(mysgl_error();
while(Sinfo = mysgl_fetch array(Sdata2))
{
if(Sinfo['w'] == "} $w = 0;}else{Sw = Sinfo['w1:}
}
print "<br><table width=70% border=1 >";
print "<tr><td>Sum of Power Unit</td><td>".$p." unit</td></tr><tr><td>Sum of
Water Unit</td><td>".Sw." unit</td></tr>";
print "</table></center><br>";
7>
<center>
<button onclick="myFunction()">Show Power Unit Graph</button>
<button onclick="myFunction2()">Show Water Unit Graph</button>
<div id="chart_div" style="width: 90%; height: 500px;"></div>
<div id="chart_div2" style="width: 90%; height: 500px;"></div>
</center>
<script type="text/javascript"
src="https://www.gstatic.com/charts/loader.js"></script>
<script type="text/javascript">

function myFunction() {

google.charts.load('current’, {'packages":['corechart’, 'line);

google.charts.setOnLoadCallback(drawChart);

function drawChart() {

var data = google.visualization.arrayToDataTable(]
<?’php
Sdata = mysql_query("SELECT * , day(timedate) as d , hour(timedate) as h ,

minute(timedate) as m FROM PowerUnit WHERE year(timedate)=5$sY1 and



100

month(timedate)=$sM1 and day(timedate)=$sD1 and home=$homepointer") or
die(mysql_error());
print "[Time', 'Powerunit],";
while(Sinfo = mysql_fetch array(Sdata))
{ print "[" . Sinfo['d] ." ". Sinfo['hT . ™" . Sinfo['m] . ™," . Sinfo['unit] . ","}
7>
D;
var options = {title: 'POWER UNIT',
hAxis: {title: 'date time (day hour:min) \n Graph showing power usage (unit)
for each time period.', titleTextStyle: {color: '#333'} , format: 'HitH# ######,
vAXis: {minValue: 0,format: '‘H### HHHHHH)
%
var chart = new
google.visualization.LineChart(document.getElementByld('chart_div));
chart.draw(data, options);
}
}
</script>
<script type="text/javascript">
function myFunction2() {
google.charts.load('current’, {'packages"['corechart’, 'line']});
google.charts.setOnLoadCallback(drawChart);
function drawChart() {
var data = google.visualization.arrayToDataTable([
<?php
Sdata = mysql_query("SELECT *, day(timedate) as d , hour(timedate) as h ,
minute(timedate) as m FROM WaterFlow WHERE year(timedate)=$sY1 and
month(timedate)=$sM1 and day(timedate)=$sD1 and home=S$homepointer") or
die(mysqgl_error());
print "['Time', 'Waterunit',";
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while(Sinfo = mysqgl_fetch array($data))
{ print "[" . Sinfo['d] ." ". Sinfo['h"] . ™" . Sinfo['m’] . "," . Sinfol'unit] . "],":}
7>
D
var options = {title: 'WATER UNIT’,
hAxis: {title: 'date time (day hour:min) \n Graph showing water usage (unit) for
each time period.’, titleTextStyle: {color: '#333"} format: 'Hitft# Hit#H#HH],
vAxis: {minValue: 0 format; 'HE## HHEHEH]
Iy
var chart = new
google.visualization.LineChart(document.getElementByld('chart_div2');
chart.draw(data, options);
}
}
</script></body></htm(>
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1. @3 activity main.xml

<xml version="1.0" encoding="utf-8"7>
<android.support.constraint.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:id="@+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context="com.example.user.webapp.MainActivity">
<WebView
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:layout_editor_absoluteX="8dp"
tools:layout_editor_absoluteY="8dp"
android:id="@+id/wehView"
/>

</android.support.constraint.ConstraintLayout>
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2. @ MainActivity.java

package com.example.user.webapp;
import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;
import android.webkit. WebSettings;
import android.webkit. WebView;
import android.webkit. WebViewClient;
public class MainActivity extends AppCompatActivity {
WebView webview;
@Override
public void onBackPressed ()
iflwebview.canGoBack()){
webview.goBack();
lelse{

super.onBackPressed();

}

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity main);
webview = (WebView) findViewByld(R.id.webView);
WebSettings webSettings = webview.getSettings();
webSettings.setlavaScriptEnabled(true);
webview.setWebViewClient(new WebViewClient()):
webview.loadUrl("http://projectmeter.hopto.org");



