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ABSTRACT

This project aims to study, design and build the IoT platform for the mushroom nursery by
using Raspberry Pi 3 Model B+, a microcontroller to measure the temperature and humidity from
sensors in the mushroom nursery. Then sending the measured temperature and humidity data to the
platform and stores them in the database using MySQL. In addition, there is a web application to
display real-time temperature and humidity data sent from Raspberry Pi or historical data stored in
the database.

The protocol used to transmit data among Raspberry Pi, the platform and web application

is MQTT protocol, and use NodeJS as the main service in the platform.
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Raspberry Pi 3 Model B rﬂug‘uﬁ 3 44 Raspberry Pi Failvuavesueiam
Tasasaaminiy Tasfitanuannsalumsilszananannnh Raspberry Pi JUIL5ND4 10 91

AMENIAYDY Raspberry Pi 3 Model B feail
Broadcom BCM2837 chipset running at 1.2 GHz
64-bit quad-core ARM Cortex-A53
802.11 b/g/n Wireless LAN
Bluetooth 4.1
Dual core Videocore I[IV® Multimedia co-processor
1 GB LPDDR2 memory
Supports all the latest ARM GNU/Linux distributions and Windows 10 IoT
microUSB connector for 2.5 A power supply
1 x 10/100 Ethernet port
1 x HDMI video/audio connector
1 x RCA video/audio connector
4 x USB 2.0 ports
40 GPIO pins
Chip antenna
DSI display connector

microSD card slot

Size 85*56*17 mm



2.1.2 Ultrasonic Mist Maker Fogger

3‘1] 2.2 Ultrasonic Mist Maker Fogger

Ultrasonic Mist Maker Fogger ﬁ]”lﬂg‘ﬂ 2.2 Wlumsadranuenlaserduaduy
. ° ¥ = w =] ' ° £ A Yt
Ultrasonic 11.!1']1'51'1111’1H1Lﬂﬂﬂ'l§!,mﬂﬂ'lﬂﬁﬁﬂ‘ljuﬂijﬂﬂuﬂﬂ ﬂﬂwmmmmuqummwim
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AMTAUUAVDI Ultrasonic Mist Maker Fogger Neail
Power 250 w
Electric Current 5 A
Size 252*92*%67 mm
Water-depth : 60-80 mm
Particle size : 0.1~0.5u

Piezoceramics disc 1.7 MHZ

Humidification amount : 4.5 kg/h

Mist output tolerance +10%



2.1.3 Humidity and Temperature Sensor —- DHT22

31 2.3 DHT22

=] daq I g = o A
DHT22 1zl 2.3 Wuwuaresnldinnnurunasgumnginiwluaadon gn

vq o ' = T o VAW 3) o L
ponuuuN IH I3 udenasiauudigs Tasainia laiugiluu Digital Tasaimise

IFouADNL Raspberry Pi @10 4 Pin connector

¥
AUAIAYBI DHT22 JAil

Low cost

3 to 5V power and [/O

2.5mA max current use during conversion (while requesting data)
Good for 0-100% humidity readings with 2-5% accuracy

Good for -40 to 80°C temperature readings +0.5°C accuracy

No more than 0.5 Hz sampling rate (once every 2 seconds)

Body size 27mm x 59mm x 13.5mm (1.05" x 2.32" x 0.53")

4 pins, 0.1" spacing

Weight (just the DHT22): 2.4¢
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2.1.4 LCD Display

31 2.4 LCD Display

90 L.CD Display 91031 2.4 Wusedvduuaasnauyududaunia s i3
AUAZIBYA 800 * 480 TABIUROLAAIHATINITOIFOURDNY Raspberry Pi Taurunoda
HDMI LagUAu i ananunD Resistive I50uA0MUNa3A USB

naunsisuduldiues LeD Display suihideash il usinnuazBoaves
w190 18ns R oUE a0 aiuA1 Config 137161 boot/config.txt 14 SD Card HAAN

=2 o 9 o d’f
syuulfiams 19 aall

TiJsunsu 2.1 M3A9A1 Config 115090 LCD Display

max usb current-=1

hdmi_ group=2

hdmi mode=87

hdmi_cvt 800 480 60 6 0 0 O
hdmi_ drive-=1
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2.1.5 Grow LED Strip

g‘ﬂ 2.5 Grow LED Strip

A QA
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Tuneaninadilsena1fie Color Spectrum NNA IaNUALIAAZTNTA YO
P d
v

A A 1 Y] .3!. c; ] = = A Y= | =
AdUNLANANNY nazaNueInauvoaLdentulu lunm sy Tnvesisiuilifivaaed
4 1 3‘; H ¥ =4 1 1
HANULAIFRNIHY TaaNn MU IAAUYBAITHA0Y IUYI9 632nm~660nm 1AZADTN
& A = ' i & NI 2 v g v ¥
1IN AUV TR DY 440nm~460nm FINNWOIAAUTY 2 F)UAWITDF TN
= = gi o 9 = a ?,’ = o 1 =
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s w

AMANIAVDI Grow LED Strip Sl
Lamp Power 12 W

Input Voltages 12V /24 V

Lamp Luminous Flux 1080 - 1200 Im
Lamp Luminous Efficiency 80 lm/w

Working Temperature -20 - 60°C

LED Wavelength Red:660nm, Blue:440nm
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2.1.6 Waterproof Fan

Waterproof

IP 68 ﬁa’t-ing

Dustproof & Waterproof Fan Series

31] 2. 6 Waterproof Fan

s o

E' E
AANTEIIIMALDUAUY 1131 2.6 TN TUITAALN

=

Power 2.28' W

Power Current 190 mA

Input Voltages 12 V

Air Volume 50.3 CFM

Speed 4100 RPM

Static Pressure 0.27 Inch-H20
Noise 41.1 dB(A)

Working Temperature =10 - 70°C
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2.3 Web Application

31] 2.8 Web Application

. X A A ; i .ss 2 A 2 A 3
Web Application A& Application NgnAELAUNIHOITIY Browser 18 19911 Webpage
' w / . e 8 e ] i 4 S o . 5 4
#1199 A211)31N5V09 Web Application gnAanAa 147 Platform 1Wo 191571571 Client Fada

<3| 4 1o a &
Client 713150104 Device Tdnannatsanzil 2.9 uaze Client lisududasinns li)sunsu
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~ 1 at
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HTTP 07 11l
2.3.1 HTML
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2.4 Literature Review

2.4.1 TEMPERATUER & HUMIDTY CONTROL SYSTEM FOR MUSHROOM
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2.4.3 Automatic Temperature and Humidity control system by using Fuzzy Logic

Algorithm for Mushroom nursery
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R3 Taoldiauimes DHT 11 uazldndn Fuzzy logic lumsaiunuinsesunuen Waay uaz
naon ld

melulsumziialfiatosumuenuuuanlsdsman 1 dalumsianusu
WaaudmsuIzUweIMATINIY 2 i1 uazvasa 1d91uau 3 viaealums Ianudeuuaziaa
A1

nanmMINIauAe F;‘uﬁ’uﬁ"mﬁi’ﬂthmwgﬁuazmm%u I Arduino &4

9
w

o @ A A " s ¥ Y o o a
q‘ﬂﬂsmm 397 A9 [T NURNDN WAAN lLﬁZ”}”fa’e’]ﬂvlﬁ Gl‘l"i‘lﬂN’luﬂ\‘lﬂ'l‘iNTl 210

A1 2.1 HANN3NI91HUD9 Fuzzy Logic

Input Output
QuUngl ATy naay i3 DMUMD LRLYGE
Low Low Off Medium High
Low Medium Off Low High
Low High Off Off Medium
Medium Low Off Off High
Medium Medium Off Off Off
Medium High Low Off Low
High Low High Low Off
High Medium High Off Off
High High High Off Off
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Ed
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3.3 Sequence Diagram

Sequence Diagram %ﬁﬂ&iﬁ&%ﬂﬂﬁﬁgﬂ 3.3
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Microcontroller J Platform I User
RaspberryPi MQTT Broker Database Web Application Browser
T T T T T
Ir——MQTT Connem—hI : : :
[}
) k& — —MaTT ACK- — — -] ; : !
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1
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| | | | |
t t t t t
! | | | |
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| i | r R 2
| i l O
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& i F | | | |
L — — publish ACK— — = l I |
| Il 1 | | |

g‘l_] 3.3 Sequence Diagram
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WalsuaAY MQTT Broker Service N4 Platform 182 1% Microcontroller Liag
Web Application Service ¥11n15@AABI1117 Broker 1w 14 1unssu-dedeyade
3.3.2 Web Browsing (2)
ﬁj’"i%’qmﬁwimﬂ’f’nmrhu Browser $11 Web Application Service AnABN
) A o 9 P ) ) Y Y Ay o )
jmmagamammm‘gamhmu mmmmumuﬁmiuwmtmgswu mamgﬁzummmam
111 Dashboard @15 usamsszunse Tl
3.3.3 Subscribe (3)
Microcontroller ¥11115 Subscribe 11U Platform lutiade profile settings Iai®
Web Application Service 11013 Subscribe 119 Platform lusiade logging 'Iﬂmﬁaﬁsﬁ’aya
. ) H . o { e 9/, 3,
Publish t$ 11 1uiade 14 Subscribe 13 vi1 1A Subscribe 1iMFudoyadae
3.3.3 Publish (topic: logging) (4)
= 3 S g ° gt d a csiJ 1 A =
Microcontroller ﬁﬂﬂl@igﬁi‘ﬂ Platform ﬂﬂwumqmimmﬂmu 3 puAa N

doyan lAsUINasgIudoya, devoyane 1l Web Application Service 1taz¥i1n15oWANTI

o
U

o=

3.3.3 Publish (topic: profile settings) (5)

1 o . . o G4
Hl991ud sdoyalyl Platform vi11¥ Web Application 19 muazinvianisal

H
=

3 1
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3.4 Use Case Diagram
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3.4.1 918102198a Use Case

= ¥ A = a ] ]
A1374 3.1 AT N 3.5 ﬂTu’ﬁ‘NﬁﬂthulLﬁﬂQiN5151@glﬂﬂﬂﬂ’licl“]ﬁ'luﬂlﬂxﬂlﬂﬁz

Use Case mngﬂuumeq UML Use Case Description

11319 3.1 Login Use Case

Use Case Name Login
Actors Owner, Admin
Use Case Purpose Lﬁ@iﬂﬂﬂﬁl%’gjixuu

Pre-conditions 7

.. Yy 1 - ) Y 9 1
Post-conditions mqizumwamwmﬁmmsmayam‘lﬂ

Main Course 1.N1980 Username (8% Password
| | A
2.n91J3 Login %38 Enter

1 o 2
g sz unEs e

Exceptions 1.Username %38 Password vlﬂj‘g}ﬂﬁ)ﬂ\"l

1 a - Y Y
2 ligmnsndadenugiudeyalq




11314 3.2 Logout Use Case
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Use Case Name Logout
Actors Owner, Admin
A
Use Case Purpose weldlumsesnninszuy

Pre-conditions

3 1 ¥ 1 9
L"U'IQ”ES“U‘]JH'ILLE‘:’)’I‘]EIHWL!’I

Post-conditions

aangszuy Iavauysel

Main Course

1.nA1ju Logout

1 g &
2.ﬂ@ﬂg5$uﬂlﬁiﬂﬁu

Exceptions

Lszuumeluranain

#1919 3.3 View Dashboard Use Case

Use Case Name View Dashboard
Actors Owner
Use Case Purpose 15 lumsuanaauazsnmssEyy

Pre-conditions

) o1 L
WFITUVNULAINDUKU

Post-conditions

Main Course

Lugaanadsziauazns1nangeg

2448 1 Profile #1499

Exceptions

1szuuneludanais

2. Jadeya lugndes




13714 3.4 View Summary Use Case
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Use Case Name

View Summary

Actors

Owner

Use Case Purpose

I lumsuanmaggllugduuuaien

Pre-conditions

Gl%é’lﬂﬁ 1l View Dashboard

Post-conditions

Main Course

Exceptions

L3zuumeluianaln

11514 3.5 Set Profile Use Case

Use Case Name Set Profile
Actors Owner
Use Case Purpose 1414n1579A1 Profile

Pre-conditions

01%% 9UA1 View Dashboard

Post-conditions

Main Course

Exceptions

Lyzuumaluranaln




11314 3.6 Manage User/Device Use Case
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Use Case Name Manage
Actors Admin
Use Case Purpose 1Flumssamsszuu

Pre-conditions

9 1 9 1 9/ = o
L"\l’]f‘lﬁﬁﬂﬂllTLlﬁ'Jﬂﬂuﬂu'Ellﬂgllﬂﬂ'lilglﬂu

AauaszuL

Post-conditions

Main Course

199013 User, Farm I181% Device

Exceptions

LizuumeluAanain

2. Yddeya higndes

$113149 3.7 Set Profile Use Case

Use Case Name

View Status

Actors

Owner, Guest

Use Case Purpose

19 lumsuaasaa1uey U9 LCD Display

ya o
VUALIHATIDD

Pre-conditions

Post-conditions

Main Course

9 1
1LUINALUYOFUAEINIAD NUEAIA IUAT9)

Exceptions

1.52uume luAanan
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3.5 Database Schema

& mushroom, nursery, user,
| @ user_id : int(11) F
1 username : varchar(32)

| @ password : varchar(32) ﬂ £ pushroom nursery farm_owner,
{ # admin : tinyint(1) {4 user_id : int(11)
| @ token : varchar(32) | & farm_id : int(11)

| =
| @ farmname : varchar(32)
0.@.mushroom.nursery farm

4 ¢ farm_id : int(11)
| # device id : int(11)

VIR

b mushroomenursery log,
| % timestamp : datetime

[# device_id : int(11)

| # temperature : float

| # humidity : float \ﬂo mushroom. purseny,device
# mist_pump : tinyint(1) | @ device_id :int(11)

| # ventilate : tinyint(1) | - devicename :.varchar(32)
| # airflow_duration : int(11) ! # humidity lower : int{(11)
# mist_duration : int(11) _ | | # humidity, upper : int(11)
# humidity_lower_set - int(11) | # airflow_duration = int(11)
| # humidity_upper._set® inf{11) | g airflow, gap<int(11)
| # airflow_duration_set : int(11) |.# fight - tinyint(1)

# airflow_gap_set :int(11)
# light_set : tinyint(1)
| @ message/: varchar(100)__ [/

31] 3.5 Database Schema

3 o ! 3 = =
nngl 3.5 vzuaaslassadingiudeyn Taowisosniilu s m1913 H510az1d0a
L
MoFLIAAE Attribute AT
3.5.1 user
< y
Tdnudeyavedliam
0 < < 2 )
1) wser_id Toyatlszinnnusiuoway 15wy lodvesdldan iy Primary
Key
£ @ 1 a @ g3 A 9/
2) username Yoyaszinnaionysnnuerd iy 32 #1 MAvvedlfa
@ 1 a @ = @ 1
3) password Yayalszinndisnvsanuen L 32 i MHAusariu
=]
4) admin Yeyailszinnydu Imavaauzdauaszuy
EY o ra @ Y o W Y =2
5) token Toyailszinnaienysanuery liny 32 @3 19101 oken dwFudda

Web Application U9 Platform
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3.5.2 farm_owner

1Y)

2)
3)

TRudeyasomssuvesdldau

user_id Foyallszianmvsiunudy 1dnuay leRvesdldau iy Unique
Key

farm_id foyalszinnmusuawdy 1dnuay ledvesrhiy §lu Unique Key

v W 1Ta LY T 4
farmname Toyalsziandidnysaued ludiny 32 42 ldnuterhsy

3.5.3 farm

1)
2)

<
Tfnudeyasiomsginsalvesihiy
. o o o =2 :
farm_id Yoyalszinnausaway 1nuas Tefvesrisu @y Unique Key
. . o ] =3 ¢ o .
device_id foyadszinnmusiuamay Idniayledivesgilnyal iy Unique

Key

3.5.3 device

1
2)
3)
4)
5)

6)

7)

o
Tdinudoia Profile Y89 Mircocontroller
- e o [ < ¢ o B
device id sﬁ’ayaﬂmnmammmumu TdAumugilnsal flu Primary Key
% 9/ YY) 1 a n) 9 o A o
devicename Yoyaiszinnardnusamed LUy 32 42 ldnuregilnsal
B o & < B T A
humidity_upper Yoyallszinnmuinuay °l=mﬂummqmmwgaqﬂ
S o S < = A B
humidity_lower 98yaszinmauinuitidy 1snumyannuauiige
. L 9 ° o LY ;i
airflow_duration Yeyailszinnmyduauay 19numszoznaInizuIge N
1 I~ =
Wil
h 9 o =~ 9 1 A o
airflow._gap Uoyallsznn@atiuIu@ay lsnua1szezsnaNwnIzuIeeIne
] et =
AT ISIATR TR

light Teyauszinnydu 1HhAummsTunasluTsafou

3.5.4 log

1)
2)

3)
4)
5)

< =y VoA T ]
TpuYseinvesninaneg lugenainieeg
. 3/ @ 9o . . I~ .
timestamp ﬂuayaﬂizmmmam 151481 Unix Timestamp (il Primary Key
% $ o < Y o ¢ P
device_id Toyailszinnmavsiurwmay ldnuiavglnsal 11y Unique
o o = 1 a 1
Keytemperature Yoyatlszinniaunaionaseda Hnuaguvgl & 929081
o
U
. 9/ =) Y Y 1 2( T Y
humidity 9oyalsznnmunatiouased THAUAIAINTY B FIWIA Y
. ) = v a 1 o w g/ A o
mist_pump Poyatszanyan ldnumaauemaildnunsesimuen

. £ =4 Yy o w q 9
ventilate magaﬂism‘nyau Gl‘h’l.ﬂ‘fl_]ﬂ"lﬁﬁ'luzﬂ"lﬁ\‘icl'fb\?WH'ig‘lJ’]EI’EI"IﬂWﬁ
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& . 9/ o [~} Y 1 A °
6) airflow_duration Yeyailszinnauiiuiuay lsnumszeziaunsesiuen
[] é’} 1 =y d"i.
uAalan3og
. . 9 [ [~ N~ 1
7) mist_duration Yeyallsznnm@uiiuiway lanuaissesalssuigeIna
g o A
Al A3 Bg

e kY o I~ 9 o [ 1
8) humidity_upper_set Yoyalszmmauiiuiuay 1Hnumaennurugeg

a Q

i g o g ¢ g (IR .-_?i} a
9) humidity_lower_set Tayatlszimnaasiuiuay 1dnuasnnuiudiga
. i £ o =1 9 a 1 =
10) airflow_duration_set Yayailszinnaviiuiuay lfinumsseznainszuig
1 < =
g mAnUgdluui
. Y o o yg 1 A o
11) airflow_gap_set Toyailszianavsiuiway ldanumsseznainnniguig
1 = =t
ARG ARG EAFRLT
3 3/ yd
12) light Yayaisznnyau Tdnuansluneaaluls usou
Y o o " a Y] 3 o E -
13) message Toyalsznalenysn1ue1? iy 100 42 Idnudendiun

) : . ; g
A99N19 YU error, note, comment, information Lﬂué’fu
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3.6 MQTT Design

. 4 o o 9 iq o v a 1 4 I
5211 Authenticate tNoBusugnyal deyai lsdmivaadedemsidugiuuy JSON

1 1 3
18219 JavaSeript u/aaiili Object e 1Fa1ude 11 Tasuile Topic e 14 luauduaag aeil

3.5.1 profile settings

Y
lddmiuaea1lls lldvesginsel Tavdadoyanin Platform 1ddsgilnyal

=1 r=\ % C%J
Taslis1eazivaanil

1)
2)
3)
4)
5)
6)

device_id nunataylefvesginsal

humidity lower ?1'1mi§|y”<1?hmmf'§u¢'i"1@;m
humidity upper fhﬂ'lié"\‘iﬂl'lﬂ’nn%ugdfm
airflow_duration MMIAIATZEYaT¥INeIA
airflow _gap ANMIRAmIZE AT TZ N8N A

3
light AIANTAIAINTT LHIA

3.5.1 logging

5ol 1989 Platform Taeiisoaz@oanail

1)
2
3)
4)
5)
6)
7)
8)
9)

i g '

IdmSuaalszda 1s'Wd nazaoiuzarsquetginsal Tavdedeyaning
)

device_id naneayloAvesgalnsal

temperature AQMUHYN W e

humidity AT & a1

mist_pump AINISTITUABAIRS DI IMIEN

ventilate TN ISR IUUBITLU 1WOINA

airflow_duration A5 ?,L’Jmiz‘lﬂﬂﬂ’lmﬁ%\‘mNﬂ gﬂllﬁilﬂﬂl,ﬂdilaﬂ

mist_duration MszEnaTUTB s s LB ILA AaudTanT o

humidity lower set ﬁ1ﬂ1igﬂﬁ1ﬂ31n§u¢%1fjﬂ

' ) 2
humidity_upper_set ATN1TANAIAIINFUFITA

1 :‘J 1
10) airflow_duration_set AMN1TANAITSYLIIAITSUIEDINA

1 g’} 1 -2
11) airflow_gap_set AIN1TAAITSHSIAINNILUIDINA

y g g
12) light_set ANM5AIAIMS 1HLLaa

3/ o
13) message mammmﬂqﬂﬂ‘im
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Application 1aZA17AOUABNG 3 @IUTIAIEAUAIY MQTT Protocol Tae Idvimsnaassdail
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1. a51eg1a0dsaseumwIzia
2. MINAABISU-A9aYATENIN Raspberry Pi 11ag Platform Tat14 MQTT Protocol
3. M5A4A197A Back-End NARABAY MySQL U ILUEAINALY Web Application
4. mMInANszUUANa neluT5Eeur1L Web Application
1 A ] 9 =
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r I3
4.1.1 Tngilszasn
A o A A~ 1 g A A
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= kT :
qmﬁ{}u‘lmﬂﬂﬁl‘]ﬁ Microcontroller
4.1.2 35MInaaed
Y 9o & 3 o X A o
ﬁﬂﬁﬂmamTiat‘saumwmmmawmm Plastwood Tﬂﬂiﬁ\?!‘i@ull‘llu’lﬂ
9. 1 1 ) o =] 1 @ o ¢
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] = i o L o
2) TIULUFNAIUNY fi Raspberry Pi ﬁﬂ’f)ﬂi”ﬂﬂTﬁ']\i”]ﬂ']m“h’ulch”ﬂi LazfAIuNNIG
o o 4 1
‘nNmmmqﬂﬂimﬂw"luiﬂﬁau uazve LCD Lﬁauﬁmﬁmwmm
4.1.3 HaN1INAa9d
9 Yo A < a £ =1 J & v
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4.2 MINAAITU-T9U03a 521319 Raspberry Pi #az Platform laglyd MQTT

Protocol

¥ d
4.2.1 Ingilszaen
[l F) 1
iwedseyaguuglinazanuuiia ldin Raspberry Pi Tuudasuu Platform
ad
4.2.2 35MINABDY
1
1) ﬂﬂmswuﬂgmmi NOOBS (New Out Of Box Software) U1 Raspberry Pi
)
2) aanaszuuliians Ubuntu Ui Platform
3) @WouT1sunsy Microservice UU Platform 19814 NodelS 118 Mosca A1)

Talsunsu 4.1

Tisunsu 4.1 madamlisunsuiNenaaed Create MQTT Broker

var mosca =require('mosca');

var ascoltatore ={

/msing ascoltatore

type: 'mongo’,

url: "'mongodb#localhost:27017mgtt',
pubsubCollection: 'ascoltatori”',
mongo: { }

}i

var settings ={
port:1883
}i

var server =new mosca.Server(settings);

serveron('clientConnected', function(client) {
consolelog('client connected', client.id);

i

#fired when a message is received
server.on('published', function(packet, client){
consolelog('Published', packetpayload);

hi

server.on('ready', setup);

#fired when the mgtt server is ready
function setupo {
consolelog('Mosca server is up and running');

}
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4. Wou11s5un5y Microservice UH Raspberry Pi 1ag 14 NodeJS itag MQTT any

Talsunsy 4.2

2 ¥
Tisunsu 4.2 M3asallsunsunenaaes Open Connection, Subscribe 118 Publish

var mgtt =require('mgtt")
var client =mgtt.connect('mgttwtestmosquitto.org')

client.on('connect', function ¢{

client.subscribe('presence')
clientpublish('presence’,

H

'"Hello mgtt")

client.on('message', function (topic, message)
/message is Buffer

consolelogmessage.toStringo)

client.endo

b

4.2.3 HAN1TINA8D4
Platform iﬂ"liJ'Iifl%l‘lj‘lgl)ﬂJqJJﬁ‘lﬂﬂ Raspberry Pi P MQTT Protocol YUNIATTIU

o 1 LY | Y w £
P Taan15U5uuaalest Microcontroller 8¢ Platform ﬁTiJ'I'iﬂHﬂﬂ‘uulﬂ

4.3 M3AIA110 Back-End NAARBND MySQL 3NUaAINauy Web Application

L) <
4.3.1 Ingilsseren
A o a & 1 A ] Ay vd < 9
\WeRIAIQUNYN AN UagA Profile #1397 ladanwazgnifin 131y

MySQL 1Laas HaUUH1i Dashboard 114 Web Application

4.3.2 FEMINAaes
: o J { ¥ ) g
WU Code SQL B query Toyadundesnsesny uanhwunulugiluuy

Object Y84 JavaScript wod qst’l’m_jlaphu Socket.io 11/64 Front-End

4.3.3 HAN1INAADI
1 = j’ a
‘H"fﬁ Dashboard ﬂ13J§‘].| 4.3 AT AUTAINAAIGUNIY ummmwﬁ%wu

3 9/ o v & a ? o
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FOR MUSHROOM NURSERY

Dashboard

e o meua
: § - ® &
TEMPrRATURE e =
Temperature (°C) Humidity (%)

g‘ﬂ 4.3 Dashboard

4.4 MIMUANIZVUMIYMalulsa501H 1M Web Application

o 3
4.4.1 Igszadn

WNDDONUUVIZUL Web Application ANTVLAAITDIULLAZAIUANTZ UL

=]
melulsaseumiziva

L) = ] 2/ A
4.5 ﬂ'liﬂ’:lUQN‘JS‘,UUFI'I\‘F]ﬂRﬂuTiQISEHN'I‘Hi]ﬂ LCD ‘H'H'II‘N!?E)‘H

s J
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1W0B0NLY Dashboard A1175U39 LCD w1 1550w e I9aasanuzLay
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2ONU LN Dashboard A1g) 4.11 dmiulFuaasaniuziazaiuauszuy
a3 elulsaiou Tavae LCD Huuia 800x480 1auvitil Dashboard 3213 18az88AMENY

A
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FOR MUSHROOM NURSERY

TEMPERATURE AIR FLOW MIST MAKER

auto () manual

31 4.4 Dashboard §1%3uv0 LCD(1)
1 1 3 i

TAEA U UUISUAAITD Device, Profile Nlansn1ld uaznamigafiuang

1 = - o & T £ = dy o
dunaazilusivazivsananna 4 o819 Ysznoulildag aamingd anwdu Waauszung
A o 1 =Y g ?J =~ 1 @ Ao o
91017 LAz IIMKNEN lasdugungd Anuruuuzuaauiumfagiuamindaa 1
< 1 o 4 o 4 o = o =
molugmizifia nazdruiaaysgineenis tagniesuusnidiomnsitlamsiausgi
43 = o =N A U 2{" 1o 3 I 2
Tuaaaaasaniuzlsingiu lavazdansiauiaeidoaianuiueginiininaan 14

11 Profile Mg 4.12



39

FOR MUSHROOM NURSERY

QaS | Profile: (humidity: 90-98%) (airtime: 5 minute(s)) (airgap: 120 minute(s}} {light: false)
p Last update: Wed Apr 18 2018 21:47:19 GMT+0700 (SE Asia Standard Time)

5 ® @

AIR FLOW MIST MAKER

TEMPERATURE

auto C’ manual

31 4.5 Dashboard §1%3U98 LCD(2)

1 ' U o o a sy = @ o
Gluﬁﬂua1ﬂﬂ3uq@ﬁ1ﬂﬂ§ﬁ’lﬂ’liﬂﬁaﬂﬂ1'57]1Q”IH%WﬂﬂﬂIHiJﬂM'IL‘]_]UﬂWﬁUQﬂU
9 =} 9 T = o @ A o 9/
ﬂ')ﬂl]f]hlﬂ TﬂElfT"liJ1iﬂ‘Ll\‘iﬂﬂlﬂﬂ-ﬂﬁﬂ’]ﬁﬂ’]ﬂ‘lu‘uﬂﬁWﬂﬁﬂJiSU1ﬂ®1ﬂ1ﬁ Llﬁ$lﬂiﬂﬂ"ﬂ"l'ﬁllﬂﬂulﬂ

o
wennntugiasodlalinelugianddssSeumnzriala szl 4.13

ATF FOR MUSHROOM NURSERY

Profile THurmdity: @0298%) (airtime] Srintee(s)) (airgap: 120 minute(s)) (ight: false)

Raspi : HIhes
Last updater Wed Apri8:2018-21.5875.6M jard Time
§ & 18/ A
26.60°C 95.98%
AIR FLOW MIST MAKER

TEMPERATURE

31 4.6 Dashboard §113u28 LCD(3)
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4.5.1 HAN1INAALY
1
111 Dashboard eansoudasAguuginazanuyuliiumelulsidenld
A 3{ i P oA o o o A o [~} o o El
waziioanududnnniviua Haauszuisoma uaziasosimuennaz ey ¥l
o 4 o o wa o Y
ueasaaIusAa tazleadunsniuguaInda Tulaiiunsaluquaieiioudrauisa ey
la-tla Waauszuieenia, w3ssvimuen uaz IinelulsaSeuld
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4.4.2 35MInNaa0g
PONIUY Web Application A1 lFuansanuzuayauquszuuaegmoly
] a 1 9 i .
T59i50u Tavazuyseaniiy 4 @3u Ao 1111 Login, w111 Dashboard, 11111 Profile a1l
Admin Panel
o = = =} =1 1 o ar T
11 Login w31 4.4 U510az100an0 ¥09d 11350 1d Username Liag Password

A 9 g9
RTGICRE S ARLY

Login=loT Platform for Mushroom Nursery

51/ 4.7 %11 Login
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Source Code
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main-server.js
I— mosca-server.js

|— mysql.js

L web-backend.js

docker-compose.yaml

main-server.js
reguire
VAar mosca_server reqguire(' moscaserver.js')
var mysql - require('mysqljs')

var web backend - require('.web-backend.js')

function
function makeToken (lengthy{
vag §te® -
var possible
' ABCDEFGHI JKLMNOPQRSTUVWXYZabcde fghijklmnopgrstuvwryz0123456789"
forwar i-0p i<lengthi i«

text + possiblecharAtath.flooxrathxandomo

possible.lengthy
return text

function checkToken (token){

var check result -false

var sgl -'SELECT user_id FROM user WHERE token =?'
return mysqgl.conqueryisql, [token], function(err, result) {
if ((resulti0]--- undefined)
return true
else
returnfalse
h
}
function checkAdmin (tcken) {
var check_result -false
var sqgl -'SELECT admin FROM user WHERE token =7?'
return mysqgl.conquery(sgl, [token], function(err, result)(

if ¢((result(0]--=-undefined)
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return true
else
return false

h

object
log device -> mgtt .-> mosca -> nodejs -> mysqgl
mosca_server.server.on(' published', functionmessage, detail)({
if message.topic - 'logging'){
consolelog('MQTT log received:', messagepayloadtoStringy
var sgl -"INSERT INTO log SET ?'
mysqgl.conquery(sqgl, JSONparsemessagepayload), function(err, result)({
if(ern
throw err
consoledog('MySQL 1 Yoguzecord inserted\n')

socket ic for web bBackend
web_backendio.cn('conneetion', function(socket){
socketon('login', functionmessage){
var sqgl ='"SELECT password FROM user WHERE username =7?°'
mysqgl.conquery(sql, messageusername], function(err, result){
if(ern
throw err
ifwresult(l]-—-undefined):: messagepassword -

resulti|0lpasswordy{
var token - makeToken32)
var sql -'UPDATE usexr SET token-=? WHERE

username =?'
mysqgl.conquery(sgl, [token, messageusername],

function(err, result){
if{ern)
throw err
socketiemit(' login-result', tokemn)

consolediog(!Socket.ic user logged in:',

message.username)

else
socketemit('login-result', false)

b

socketon('get-user-info', functionmessage){

if ccheckTokenmessage)
socketemit('get-user-info-result', false)

var sql -'SELECT user_id, username, admin FROM user WHERE token -7?'

mysgl.conqueryisgl, [message], function(err, result){
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if(ern

throw err
if ¢(result(0)--—-undefined) {
socket.emit('get-user-info-result', result[0)
}
else {
socket.emit('get-user-info-result', false)
}
bH
h
socket.on('update-dashboard', functionmessage){
false)

if (checkTokenmessage.tokeny
socket.emit('update-dashboard-result’',

' SELECT»10qg.* FROM user;=log WHERE token -? AND device_id -7

var sgl
AND timestamp >=(SELECT CURRENT TIMESTAMP -(1000+5+2y'
mysgl.conquerysgl, [messagetoken, messagedevice id], function(err,

result) {
if(err)
throw err
=—~-undefined) {
result)

ifuresult <
socketemit{*update-dashboard-result’,

}
else ({
socket.emit('update-dashboard-result', false)

}
consolelog ! Socketiio update dashboard')

b
socket.ont'update-profile-settings', functionmessage){
if (checkTokenmessage.tokeny
socket.emit{'update-profile-settings-result', false)
o humidity upper -7,

&

var, sgl’ «' UPDATE device /SET humidity lower
messagehumidity upper,

light =? WHERE deyige’ xd

airflow duration -?, airflow gapo-2,
mysql.conquery(sql, messagehumidity lower,
message.fan_duration, message.fan gap, message.light, messagedevice_id], function(err,

result) {
if(ern
throw err
if((result -—undefined) {
socket.emit('update-profile-settings-result’',
result)
}
else {
socketemit('update-profile-settings-result', false)

}
consolelog('Sccket.io update profile settings")

b
var sql - 'SELECT devicename FROM device WHERE device id =2'



mysgl.conquery(sgl, messagedevice idl, function(err, result){
if(ermn
throw err
var mgtt message - {
device_id -messagedevice id,
devicename: resultilldevicename,
humidity lower messagehumidity lower,
humidity upper messagehumidity upper,
airflow_duration messagefan duration,
airflow_gap message.fan_gap,
light: message.light,
}
mosca_server.serverpublish({topic'profile settings',
payload: JSON.stringifymgtt message)}, functiono {
consolelogi'Mosca sent:', 'profile settings')
b

H

socket.on('get-user!', functionmessage) {
if (checkTokenmessage.token) || 'checkAdminmessage.token))

socketemiti'get-user-result', false)

var sql ='SELECT username, user id, FROM user'
mysqgl.conquerysgl, function(err, result){
if(ern
throw err
if (result «-undefined) {

socket.emit('get-useriresult"; result)

else {

socketemit('get-iser-result', false)
}
consolelog('Socket.iolget user"

b
3

socketon('add-user", funetionmessage) {
if(checkTokenmessage.token) | | .checkRdminmessage.tokeny

socket.emit('add-user-result', false)

var sgl - 'SELECT username FROM user WHERE username =?'
mysqgl.conquery(sql, [messageusername], function(err, result){
if(result[0]---undefined {
var sqgl -'INSERT INTO user SET username =?, password -?,
admin =7
mysqgl.congquery(sgl, |messageusername,
messagepassword, messageadmin], function(err, result){
iferm
throw err

if((result ---undefined) {

56
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socketemit('add-user-result’',

‘add")

else {
socket.emit('add-user-result’,

false)
}
consolelog('Socket.io add user')

bH

else {
var sgl -'UPDATE user SET password =?, admin =?
WHERE username =?'
mysgl.conquery(sgl, [messagepassword,
message.admin, messageusername], function(err, result)(
if(erm
throw err
if piresult -—-undefined)y {
socket.emit('adduser-result’,

'update')

else |
socketemit('adduser-result’,

false)

}
consoleleog'Socketiio update user')

b
h

socket.on"delete-user', funetionmessage){
if (checkTokenmessage.token) | | 'checkAdmingessage. token)

socket.emit('delete-user-result', false)

var sql’ «' DELETE“FROM _user-WHERE™user id&=3"
mysglconquery(sql, [messageuser id], functionerr, result){
iferm
throw err
if ((result -—=undefined) {

socket.emit('delete-user-result', result)

else {

socketemit('delete-user-result', false)
}

consolelceg('Socket.io delete user")

b

socket.on('get-device', functionmessage){
if(checkTokenmessage.token) | | \checkAdminmessage.tokeny

socketemit('get-device-result', false)
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var sqgl -'SELECT +FROM device WHERE ?'
mysgl.conquery(sgl, [messagewhere], function(err, result){
if(err)
throw err
if((result undefined) {

socketemit('get-device-result', result)

else {

socketemit('get-device-result', false)
}
consolelog('Socket.io get device')

b

socket.on('add-device', functionmessage) {
if ccheckTokenmessage.token) | | :checkAdminmessage.token)

socket.emit('add-device-result!, false)

var sql - 'SELECT-devicename FROM.deviee WHERE,devicename =7'
mysql.congquery(sql, [message.devicename]|, function(err, result){
if (result|ll-—-undefined){
var/ sgl \»"INSERT INTQ device SET devicename =7,
humidity lower =81, humidity upper <90, airflow_duration—=3, lairfdew_gap|-35, light -0'
mysgl.conguery(sql, [messagedevicename], function
(err, result)({
if(erx)
throw erx
if ((result -—undefined) {
socket.emit('add-device-

result', result)

else {
socket.emit(’ add-device-
result', false)

}
conscleloge! Socket.io add device')

h

else
socketemit('add-device-result', ‘'exist")
hH
H

socket.on('delete-device', functionaessage){
if ¢checkTokenmessage.token) | | '\checkAdminmessage.token)

socket.emit('delete-device-result', false)

var sql -'DELETE FROM device WHERE device_id =?'
mysgl.congquerysgl, messagedevice idl, function(err, result){
if(ermn
throw err

if((result -—undefined){



59

socket.emit('delete-device-result', result)

else {
socketemit('delete-device-result', false)

)
consolelog('Socket.io delete device')

b

socketon('get-farm', functionmessage){
if (checkTokenmessage.token) | | 'checkAdminmessage.token)

socket.emit('get-farmresult', false)

var sgl -'SELECT *FROM farm owner WHERE ?2'
mysgl.conquery(sql, messagewhere], function(err, result){
if (era
throw err
if ((result -+-undefined) {

socketiemit('get-farmresult?, ‘result)

else {
socketiemit('get-farm-resultty false)

}
consolelog(' Socketiio get farmh)

b

socket.on('get-user-farm', functionmessage){
if icheckTokenmessage token)

socketemit('get-user-farmresult', false)

var sql ="SELECT *FROM farm owrner WHERE user id =7
mysqgl.con.guery(sgl, [messageuser id], function(err, result){
if(errm
throw err
if ((result -- undefined) {

socket.emit('get-user-faxrmresult', result)

else {
socket.emit('get-user-farmresult', false)

}

consolelog('Socket.io get user farm")

h

socket.on('add-user-farm', functionmessage){
if ccheckTokenmessage.token) | | 'checkAdminmessage.tokeny

socket.emit('add-user-farmresult', false)

var sqgl -'SELECT farmname FROM farm owner WHERE farmname =7?'
mysgl.conquery(sql, [message.farmname], function(err, result){

if (result(l]-=—undefined) {



var sgl -'INSERT INTC farm owner SET user_ id -
farmname =7?'
mysgl.conquery(sql, [messageuser_ id,
message.farmname], function(err, result)({
if(ern
throw err

if ((result ---undefined)) {
socket.emit('add-user-farm

result', result)

else {
socket.emit('add-user-farm-

result', false)

}
console.log('Socket.io add user farm')

b

else
socketiemit(“add-user-farmresult', 'exist")
b
hH

socketon('deleteuser.-farm', functionmessage){
if¢checkTokenmessage.token) | | checkAdminmessage.tokeny

socket.emit('delete-user farmresult', false)

var sqgl.-"DELETE FROM/farm owner WHERE, user,dd -? AND farm id -?'
mysgl.conqueryisgl, [messageuser id, message.farm id], functionrr,
result) {
if(err)
throw err
if ((result =-undefinedy {

socketemit('deleteiser-farmresult', result

else |
socketemit('delete-userfarmresult', false)

}

censolelog(' Socketio delete user farm')
b
h

socket.on('get-farmdevice', functionmessage){
if (checkTokenmessage.tokeny

socketemit('get-farm-device-result', false)

var sgl . "SELECT devicesFROM farm, device WHERE farm id -? AND
farmdevice_id -devicedevice_id'
consolelog('Socket.io get farm device')
mysgl.conguerysgl, message.farm idi, function(err, result){
if(errn
throw err
ifiresult ==—undefined) {
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socketemit('get-farmdevice-result', result)

else {

socketemit('get-farm-device-result', false)

b
b

socket.on('add-farmdevice', functionmessage){
ifccheckTokenmessage.token) | | :checkRdminmessage.tokeny

socket.emit('add-farmdevice-result', false)

var sql -'SELECT device_id FROM farm WHERE farm_id -? AND device id
= ?'
mysgl.conquerysql, Imessage.farm_id, messagedevice id], function(err,
result) {
ifresult|0]—-undefined) {
var)sql =/ INSERT INTO farm,SET farm id -2,
device_id =7?'
mysqgl.conquery(sgl, Imessage.farm id,
messagedevice idl, function(err, resulty{
ifern
throw err
if e(result - - undefined) {
socketemit('add-farmdevice-

result', result)

else {
socketemit('add farmdevice-
result', false)

}
consolelog('Socket.io’add farm device')

h

else

socket.emit('add-farm-device-résult', 'exist"

H

socket.on('delete-farmdevice', functionmessage){
if ccheckTokenmessage.token | | :checkAdminmessage.tokeny

socket.emit('delete-farmdevice-result', false)

var sqgl - 'DELETE FROM farm WHERE farm id -? AND device_id =?2'
consolelog('Socket.io delete farm device')
mysgl.conquery(sql, message.farm id, messagedevice id], function(err,
result) {
if (erx)
throw err
if ((result ---undefined) {

socketemit('delete-farmdevice-result', result)



else {
socketemit('delete-farmdevice-result', false)
}
b
h
h
mosca-server.js
requ .
var mosca - require('mosca')
variable
var settings {
port:1883,
}
var server -new moscalServer(settings)
Accepts the connegtion if the Username-and password-are valid
var authenticate -functioniclient, username, password; callback) {
var authorized -wusernametoString)-- "'matt' && passwordtoStringp-+ 'naja’y

if(authorizedy{
clientuser - username

callbackinull, authorized)

function
function setupo {
server authenticate = authenticate

console Yog('Mosca server: is.up-and running on,0.0.0:0:'+settingsport)

object
server.on('clientConnected", function(client){
consolelog('Mosca clien® connected:', client.id)

bH

server.on('clientDisconnected', functionclient){
consolelog('Mosca client disconnected:', client.id)

b

serveron('published', function(packet, client){
consolelogi'Received data', '\n'")

b
server.on('ready', setup

exports

exports.server - server
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mysql.js
reguire

var mysql - require('mysgl')

variable
var settings - {
host. 'mysqgl-,
port:~3306-,
user:'root-,
password reieir,

database :'mushroom nursery'’

var con - mysqgl.createConnecticn(settings)

exports

exports.con - con

console.log('MySQL co

exports

exports.io -
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Raspberry Pi

WoUA10ATHY JavaScript 19911A28 Nodel$ Taguiaii 4 Module 11ag 1 JSON file

o &
U
main-client.js
|" mgqtt-client.js
I tcd-display.js
L SEnsor.js
L filesystem.js
L profile.json
main-client.js
regu

var mgtt_client require(' mgte-client.jsh)
var sensor require('/sensorjs")
var filesystem - requirer"/filesystemjs"

var lcd display/- requirec*/lcd-display.js")

variable

var profile - sensorprofile

function

function sendLogo{

var message = {
devicesid profiledevice_id,
temperature: sensor.status.temperature;
humidity: sensor.statushumidity,
mist_pump- sensoristatusmist pump,
ventilate: sensor.statusventilate,
airflow_duration sensorstatusairflow duration,
mist duration: sensor.statusmist duration,
humidity lower set: profilehumidity lower,
humidity upper_set: profilehumidity upper,
airflow duration set: profileairflow duration,
airflow_gap set: profileairflow_gap,
light set: profilelight,

message: 'OK'

mgtt_clientclientpublish('logging', JSON.stringifymessage), functiong {
consolelocg("MQTT sent:', 'log"
h
}



mgtt_clientclient.on('message', function(topic, message){
if(topic - 'profile_settings'&s JSONparsemessage)device id
profiledevice id){
consolelog('MQTT get profile settings')
profile sensorprofile - JSONparsemessage)

sensor.updateExportsProfileq
b

lcd _displayioon('connection', function(socket){
consolelog('Socket.io connected')
socket.on('update-request', functionp {
sensor.updateExportsStatuso
var message {
profile: profile;
temperature. sensor.status.temperature,
humidity sensor.statushumidity,
mist_ pump sensor.statusmist pump,
ventilate sensor.statusventilate
}
socket emit('update-value', message) Enit on the opened._socket
b
socket.onc'contreol', functionmessage){
sensor.control - message
sensor.updateExportsControl(
consolelogmessage)
H
Xy
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mqtt-client.js
require

var mgtt - require('mgtt")

variable
var settings - {
clientId:'raspi 01',
username: 'mgtt’',
password: 'naja’',

reconnectPeriod 1000+ 1

var client mgtt.connect('mgtt»16124611102', settings)

object

client.on('connect', function {
consolelog'MQPT connected to“the sexverl
client.subscribe('profile séttings', {“gosZ })
consoledog('MOTT subscribed:profile( settings')

h

client.on('message!, function(topic, message){
consoledogi ' MOTT ttepic,t, \topic,(fireceived ", message toStrifigy,

h

client.on('error!, funetionierror){
censoled og('MQTT ERROR:", 'error)
bH

client.on('offline 'y functiong|
consolelog(!MOTT ‘offlinet)
b

client.on('reconnect"; funetiong |
consolelog('MQTT . reconnect')
H

exports

exports.client client

d T85!
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led-display.js
reguire
var express - require('express')

var io - require('socket.io"}%000)

variable
var settings - {
port:80,
env: '0.0.0.0"

object

app - expressy

appuse(express.static(__dirname - 'wie

app.listens ettings.port, .
consolelog' es

h

exports
exports.app - a

exports.ic = i

T
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Sensor.js
reguire
var nodeDhtSensor - require('node-dht-sensor')
var gpio - require('onoff')Gpio

var filesystem - require('/filesystemijs')

variable
var sensors -|
{name: 'DHT22-1', type:22, pin 6},
{name: 'DHT22-1', type:22, pin 13},
{name: 'DHT22-3', type:22, pin:19},
{name: 'DHT22-4', type:22, pin:26}
|

var relays -|

new gpio(l2, 'out'",
new gpioc(lé, 'out'),
new gpic20, 'out'),

new gpio2l, 'out')

var profile - filesystemreadFileq

var temperatnre =0, 0,0, 01
var humidity =(0,._0,~04 <0]
var mist_pump -false

var ventilate -false

var airflow duration

var mist_duration -0

var temperature average

var humidity average

var triggered =[0, 0

var airflow -false

var airflow_duration counter =0

var airflow gap counter =0

var control {
manual:false,
fan: false,
mist false,

light false

var interval - {
_1lsecond:newDateq,
_5second:newDateq,

_60second:newDate(

function



function readSensors ({
forar i in sensors){
var read - nodeDhtSensor.read(sensors(iltype, sensorslilpin)
temperature[i]- readtemperaturetoFixed()
humidity(i]- readhumidity.toFixed(2)
}
temperature_ average -(-temperature(0]01--temperature(l]*0.3- temperature[2})03-
temperature(3]:0 3)toFixed()
humidity average -¢humidity(010.3--humidity[l1+0.3--humidityi21+0.1 -
‘humidity(31°0 3)toFixed(?)

writeRelays(

function writeRelays ¢{
if(controlmanual)

return

ifairflow {
relays[liwriteSyncl)
relaysi2lwriteSynctd)
relays[ilwriteSync0)
ifcventilate)
triggered|l]
mist ‘pump =false
ventilate -true
}
elseifthumidity average profilehumidity lower){
relaysiliwriteSync(l)
relaysi2lwriteSync(l)
relays(3lWriteSyncd)
ifemist pump)
triggered|ll-+
if¢ventilate
triggeredily
mist_ pump - true
ventilate -true

}
elseifthumidity average > profilehumidity uppen {

relays[llwriteSync(l)
relaysi2lwriteSync(0)
relays[3lwriteSync()
ifcventilate)

triggered|l)+

mist_pump -false

ventilate -true

else {
relays[llwriteSync(0)
relaysiZlwriteSync(O)
relays(3lwriteSync(0)

mist_pump -false



ventilate -false

}

if(profilelight)
relays(OlwriteSync(l)

else

relays(0lwriteSync(0)

function manualWriteRelays ¢ {
if¢controlmanual)

return

if(control.fan){
relaysillwriteSync(l)
ifeventilate)
triggered|l)+

ventilate - true

else {
relaystiiwriteSync)

ventilate - false

if(controlmist){
relays(2lwriteSyncd)
relays(3lwriteSync(l)
if(mist pump
triggered|0y+

mist_pump -true

else {
relays[2lwriteSyncid)
relaysi3lwriteSync(D)

mist pump -false

if(controllight)
relays(OlwriteSync(l)
else

relays[0lwriteSync()

function consoleOutput o {

consolelog('\n', Datey

consolelog('Profile:', JSONstringifymprofiley

consolelog('DHT22-1\tTemperature:', temperature(l}'°cC,"

humidityi0+'%")

’

consolelog('DHT22-2\tTemperature:', temperature(li-'®c,"’',

humidityilyi's%")
consolelog('DHT22-3\tTemperature:',
humidityi21'%")

temperature[2y-'°C, ',

'Humidity:',

"Humidity:',

"Humidity:',
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console.log('DHT22-4\tTemperature:',

temperature(3)-'°C, "', 'Humidity:',
humidity(31+'%")

consolelog('Humidity:', humidity average-'w', ' Triggered:', triggered

Ventilate:', ventilate)
consolelog('MistDuration:', mist_duration, '

consolelog('MistPump:', mist_pump, '

AirflowDuration:',
airflow_duration, '\n')
)
function timer o {
var time -newDateq
if(time - interval._lsecond >-1000){
interval. lsecond --interval. I1second +1000
ifmist_pump)
mist_duration-
if (ventilate)
airflow duration
)
if(time - interval. S5second >- 5000){
interval,  5second -“interwval. 5second -5000
readSensorso
consoleQutputq
1
if(time - interval. &0second >-=€0000){
interval, 60second -:interval. 60second - c0000

if(airflow duration -« 1j){
airflow -true

consolelogi"Sensor start airflow!

}
elseif(airflow duration 0§
airflow false

consolelog('Senscor stop airflow")
1
elseif@irflow {
airflow duration counter:
if(airflow duration counter profileairflow_duratiom {
airflow duratiom counter -(

airflow -false

consolelog('Sensor stop airflow")

else
airflow _gap_counter:
if@irflow gap counter >-:profileairflow_gap) {
airflow_gap counter -0

airflow -true

console.log('Sensor start airflow")
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setIntervalitimer, 100
function unexportOnClose ¢ {
for(var i in relays){
relays[ilwriteSync()
consoleloeg('Sensor unexport relay:',

}
process.exito

}
process.on(' SIGINT', unexportOnClose)

exports
exportsprofile - profile
exports.status {
temperature temperature_average,
humidity: humidity average,
mist_ pump mist pump,
ventilate: ventilate,
airflow duration: airflow. duration,
mist_duration mist duration

}
exports.control - control

exportsupdateExportsProfile -function({
profile - exportsprofile
filesystemwriteFileprofile)
consolelog(' Sensor |profile, settings updated!)
if profileairflow duratiom -—1){
airflow = true
censolelog('Sensor start airflouw')

}
elseif(profileairflow_duration --—=0y{

airflow -false

consplelog(lSensor, stop.aizflow!

}
exportsupdateExportsStatus =function{

exports.status - {
temperature: temperature average,
humidity: humidity average,
mist_pump mist_pump,
ventilate: ventilate,
airflow_duration: airflow_duration,

mist_duration: mist duration

}
exports.updateExportsContrel -functiong {

control -exports.control

manualWriteRelaysn

console.log('Sensor activated")

i
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filesystem.js

require

var fs - require('fs')

variable

var filename -'prefilejson'

function
function readFile ({
consolelog('Filesystem read:', filename)

return JSONparse(fs.readFileSync(filename)

function writeFile (data) {
fswriteFile(filename, JSON.stringifyata), function(err) {
if(err)throw err

consolelogi'Filesystem write:';, filename)

exports.readFile - readFile

exportswriteFile - writeFile

profile.json

"device-id"0,
'devicename":Raspi,
*humidity. lower":8l,

r

"humidity upper":90

rairflow durationm5,

rairflow gap"25,

"light"false



docker-compose.yaml

version: "3’
services:
nginx-php:
image:richarveymginx-php-fpm
ports:
-*80:80"
volumes:
-wroctplat formnginx-phpyvarmwwhtml:.z"
restart:always
stdin open:true
tty:true
mysqgl:
image:mysgl
port.s;
-*3306:3306"
volumes:
-wroot/platformmysglwar/libmysgl 2"
environment:
MYSQL ROOT_PASSWORD:“eiei-
MYSQL_ALLOW EMPTY PASSWORD:‘no:
restart:always
stdin_open:true
tty:true
node:
image:node
ports:
-+1883:1883"
-*9000:9000"
volumes:
-wrootmplatformmedeysrootnodé:z:
restart:always
stdin_open:true

tty:true



IMANUHIN U

Deployment

Technology Requirement
Hardware
Server
Raspberry Pi Model B+

Operating System
CentOS
NOOBS

Engine
Docker
Docker-compose
NodelS
MySQL
MQTT
Nginx

Language

Bash
JavaScript
HTML
CSs

SQL



Installation Method Command

Platform
yum update -y

yum install screen docker -y

dpkg-reconfigure tzdata
SET GLOBAL time_zone -[JasiaBangkok[]:
date T -s +0:00:00"

curl *httpsvbootstrappypa.ioget-pippy"-o "get-pippy
python get-pippy
pip install docker-compose

#add docker-compose.yaml sfieg€ssary f£iles aad |ghange/to

docker-compose create

dockercompose start

screen md -5 node docker exec -it platform node 1 bash
cd rootnode

npm init

npm install

node main-server.js

#ctrl-A then trliD ‘\Pell defach“andsrun/on /Sackgriotnd

Raspberry Pi
apt-get update -y

apt-get install screen vim nodejs-y

dpkg-reconfigure tzdata
SET GLOBAL time_zone -[JasiaBangkok[l];
date +T -s *0:00:00

curl -¢ bcm2835-1.55targz http wwwai
tar zxvf bcm2835-155tar.gz

cd bcm2835-1.55

sconfigure

make && make check
make install

npm init
npm install
screen -md -S client node main-client.]s

screen -md -5 browser chromiumbrowser -start-fullscreen
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Create Database Command

CREATEDATABASE mushroom_nursery;
USE mushroom_nursery;

CREATE TABLE user
user_id INT PRIMARYKEY AUTO INCREMENT,
username VARCHAR(32),
password VARCHAR(32),
admin BOOLEAZN,
token VARCHAR(32)

CREATE TABLE farm owner
user_id INTUNIQUEKEY,
farm id INTUNIQUEKEY PRIMARY KEY AUTC TNCREMENT,

farmname VARCHAR(3Z)

CREATE TABLE farm (
farm id INTUNIQUEKEY,
device_id INTUNIQUEKEY

CREATE TABLE device (
device_id INTPRIMARY KEY AUTO INCREMENT,

devicename VARCHAR(3D),
humidity lowexr’ FLOAT,
humidity upper FLOAT,
airflow duration  INT,
airflow_gap INT,
light BOOLERN

CREATE TABLE log (
timestamp TTMESTAMP PRIMARYKEY,

device_id INT,
temperature FLOAT,
humidity FLOAT,
mist pump BOOLERN,
ventilate BOOLEAN,
airflow_duration INT,
mist_duration INT,
humidity lower set FLOAT,
humidity upper_set FLOAT,
airflow_duration_set INT,
airflow gap set INT,
light_set BOOLEAN,
message VARCHAR(100)
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Usage

Platform

1. 1303 HyperV 1az 1@ CentOS 7 - Platform.vhdx

Home Share View

- v 4 » ThisPC » Windows Server 2016 (C:) » Hyper-V- » Virtual Hard Disks

p
Name Date modified Type Size
s Quick access

B Deskt == Cent087 - Platform.vhdx 5/17/2018 14:07
esktop . ] b
& Downloads

@ Documents

Hard Disk Image F... 3,936,256 KB
wa MobylinuxVM.vhdx 5/1472018 12:47 Hard Disk fmage F... 1,282,048 KB

= Pictures

a4 RN

. share

B This PC
I Desktop
@ Documents

; Downloads

51/ a.1'19@ CentOS 7 - Platform.vhdx

2. wlda Hyper-V Manager AANYN Server -> New -> Virtual Machine. ..

ANAZINY Virtual Disk 14501300

28 Hyper-V Manager
File Action View Help
o= zF @M
B Hyper-V Manager

BE <5

Import Virtual Machine... | Hard Disk...

Hyper-V Seftings... ‘ F[oppy Bisb;...
Virtual Switch Manager...
Virtual SAN Manager...

Edit Disk...

N

42
31N .2 19 Virtual Machine

(43



79

3y
3. 91N Connect 148 Start Virtual Machine 1d Username A9 root LAY

Password ﬁﬂ eiei

@ CentO5 7 - Platform on 525 - Virtual Machine Connection

File Action Media Clipboard View Help

BO®WO@O nn o B

g‘ljﬁ .3 Virtual Machine Interface

] o
4. e nmtui 110 Edit a Connection LA 10 1P, Subnet 1ag Gateway U

Network Interface muﬁ' 04019

BB CentOS 7 - Platform on 525 - Virtual Machine Connection

File Action Media Clipboard View Help

BEO®WEO i o =

gﬂﬁ fl.4 Network Configuration Using a Text User Interface (nmtui)



'
2

5. dren

INOINL19ANTS NodelS

: &8 Cent0S 7 - Platform on 525 - Virtual Machine Connection

File Action Media Clipboard View Help

B O@®WO@O nn ko =

root@?faBcIB4f 4£5: 4

gﬂ‘ﬁ f.5 Bash in NodeJS Container

Yo & 4 .
6. 14Md9 cd rootnode LAy node main-server.js 1Wo run service

(@ Ctrl+A LLES{‘) Ctrl+D (o detach LA run in background)

(N Ctrl+C o terminate)

(A4 screen -r node IMBAALLYIMNTANTT NodeS)

‘ [E Cent05 7 - Platform on 5235 - Virtual Machine Connection
| File Action Media Clipboard View Help

B | @ @@ O »ifs o8

rootR?fa8c984f4f5: 2 cd <root/node~/

cIb i T /nodelt node main-server. js
uSOL commec o mysql:33686

Socket.io listening on 6.8.8.8:980688

Mosca server is up and running on 8.8.8.8:1883

gﬂﬁ fl.6 Run Service on Bash in NodeJS Container

80

™M screen -5 node docker exec -it platform node 1 bash
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Microcontroller

2 s Be 5 .n &
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L= o 9 . 1 -
3. @0AGUDIA (U1 terminal launA Ctrl + Alt +T 1d Username A9 pi 1

Password ﬁﬂ eiei

pi@raspberrypi: ~
File Edit Tabs Help

pie 2rrypi

gﬂ‘ﬁ f.9 Raspberry Pi Terminal Interface

]
o o

v
4. l¥Mdananc retcidhepd.cont 3MNUY uf IP, Subnet Il Gateway UMW

Vv Yo &
Network Interface f1UA09N 15 LA A1 systemctl restart netwerking

gﬂﬁ .10 Network Configuration
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& v

5. ldds cdielient ndr 1 1d vim ud lunn Module A% IP U84 Platform 11
3911 IP @4 Platform N 19eglagiiu
Yo & A g
6. 1‘3)’ 194 screen -S node node main-client.js IW® run service
(na Ctrl+A 187 Ctrl+D 1We detach 1% run in background)

(na Cl+C e terminate)

(14F1H9 sereen -r node INBARLITINITANT NodelS)

Web Application

Web Application @115 U lduaasdniuziazaivguszuuagnolulsaiou
] o 1 a .
Tavazuiseanily 4 @31 An w11 Login, 1131 Dashboard, 11311 Profile #8417 Admin Panel

(/) _ ~) = : f
W11 Login @1%5U e Username 1182 Password (fieid114411 1ile login 141
9/ 9 A = rﬁ‘ A Y & o
WWAIVLBNUT Dashboard NIzUAAIGUHYN LazANUFUIINAINIA TAn1eluTsuTou Wa
A o o 2 g a
AUTTVIWOINIA LAZIATBINHNENIZIAAITZaZIA I IUNIruaTluTuf waznsuaas
o o a’ =y ﬂa‘ J
TwazBuAdaUra IS UgUNYNUAZAINEFY TAuaIN1TAIABN Farm UAY Device 173192
UAANTIUALIBUAAI 91N Device 11y
L Yo o 3’; 1 o 1
w1 Profile {1 1idmuaAsA1 Profile d1nsuldlunisnrguszuuangnielu
o b S St ' &
T3ei5ou Tagihnsiden Fam iag Device 1INUUINIAITAIAT HFIUDIAIINTY 55021901015
=y @ 1 [ Y =Y 1
parlumsitlanaayszuiseimaaedy uazawsoden lanezila livse 1y
9 § ¥ v i 7
W11 Admin Panel 92e130 1% lamwizglsauniaoiusouasz uumniu
g ¥ 7} 3 v v w v <
Tagozuduilu 3 w1 lumdusnezitlumidmsudanisgldau Tasawisaiuvseay
9 Y 2 v I3 ' 3
AlFnueeninszula nazlunismug lsauaansasmualainzdludldnusssuamse
¥ o g o & W > A )
wserguaszuumihde lvitluniiid 15 usams Device Tasauisaiinvsoa Device oan
¥ 9 IS LY o w s 1 '
nnszuy 1A wihgameszdlunidmsudansvhiy Tasmsidendldaunleglussuunasy
A a4 ¢ o w 3 ¥ yy a o A S Ao
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