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Abstract

Nowadays, technologies become an important part of human lives including
internet of things technology, which is very popular at this moment. Many people are
interested in using this technology and adapt into many fields. In agriculture, devices like
sensors are increasingly deployed. However there are many kinds of devices from many
vendors. These devices cannot communicate with each other due to differences in data
formats and protocols, which is inconvenient for data exchanging. This project introduces
a platform to handle such problems, and make data communication and exchange
easier. The system is divided into two parts. The first is data receiving part for collecting
and storing data from field sensors. The second is data publication for displaying data to
the user using easy-to-understand formats. The user can also obtain the raw data to be
used in their own applications. Evaluation shows that the number of devices only affects

transferring time between the devices to the server but not the CPU usage.
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13a1e Fsiinnsiudedeyanguunduinggiuninud 24 uaz 5 GHz wadl
nsiTRaveaneuyiniNsNsy e dyy I W%@Mﬁgﬂﬁmimnaawﬂ%’mu

4MM9§U IEEE 802.15.4

IEEE 802.15.4 [1][3][4](5] Lﬂummgmﬁqﬂﬁmumlﬂu%gumamw
(Physical Layer) Larduun (Media Access Controller : MAC) iialddmsu
m%ﬁzhai%awa'auﬁawé’mmﬁw (Wireless Personal Area Network : WPAN)
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3) Message Queuing Telemetry Transport (MQTT)

MQTT [9] \Hudonnasdmiunisdearsiigneenuuvuilelddmiy
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Queue Fauanslugud 2.1 usiimunlisessunisinaues loT Tasazuszney

g

- Broker
i dudinansfiesdanisiudeniny (Message) gnd1adane
Wt (Topic) @dlutagiu MQTT Broker filidenldauldvainvany

- Publisher
° v o | Y )
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- Subscriber
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public (topic, data) subscribe (topic)
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4) HyperText Transfer Protocol (HTTP)
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1) NETPIE (Network Platform for Internet of Everything)

NETPIE [6][7] 18uaa1idunanwesuiigniauiiuaininideann
vesljuinisidemalulaginsetns Audmaluladdiinnsetinduazneufinnes
wiiand@ (NECTEC) T¥dmiulvuinisifeusedeasluguiuy loT degiaunay
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Tundedrela sauis NETPIE Segneonuuuligfmuraiunsafivunsauiun
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U7 2.3 NETPIE
[i 7 : http.//www.nectec.or.th/innovation/statichtml/images/netpie/pic_01.jog]



3. ATl 19 lun15vINIASI9U

3.1 52UUUURNS

1)

Ubuntu 14.04

Ubuntu 14.04 [11] 1Juszuuufianisaeufinnesedanisiigniaun
s nszuugling (Unix) 89 Ubuntu asfiiadesnimuaglfomdtes sudadady
gonduwsiasfianunsatiluldouldlaeglidealdanelag

Tulassnuladn Ubuntu 14.04 inlglumsiaunlusunsuludiuvesaniud
fldlunsuteyaaindinans wazihdeyadedeluifudigrudeyanigluiaios
sufsdedeyasioludundesnonfiumesuivng uwadldlunmsiamunivleddmiuli
AGRRANIGHE

3.2 ANEN Y IUNITWRILN

1)

2)

3)

4)

5)

AN (PHP)

1 lunswauluswnsuludiuveadvled warludiuvesnsasnaufiaines
LaUe
MM¥131718A3UA JavaScript)

Tdlunsimwilvsunsuluduvesiuledliinisnevaussserldnu

Muradaad (CSS)
T lunsimulUswnsuludruvesduledlnimiuaisny uld

Mg (C)
Talunswaunluswnsuluaiuvesensawas

mMelnsau (Python)
Tglunrsimulusunsuludiuresn1sAnaedoa1snusEnINgesaLISILAaY
winspeuiuneilanen sauddldlunsiaudnaiiildlunisiuteya



3.3 ganfAwswazlausis

1) aunsalnsiada wazdnansiildlunisiudeya

IWING Motelib

IWING Motelib [17] 1Julavsn3fignitmutulnsfosu join1side
ww3evneliaty A1AIYIIAINTTUABUNILADS AMEIAINTIUAIANS
uvinedoinuasaans ieldluniseunilvuadeansldany MR

Arduino ESP8266
Arduino ESP8266 [18] Liulausiiigniaunuiielvaunsalde
Arduino ffu ESP8266 Ihiretu Tneld AT command idhuitugilunisitan

Arduino IDE 1.6.5
Arduino IDE Hugensunsaldluniswauilusunsuuueniaug

Bluetooth Manager
Bluetooth Manager 1Julusunsuiivaslunissnnisdouseu3nis
$199209 Bluetooth

Mosquitto 3.1
Mosquitto \Ju MQTT Broker fdu OpenSource Faldlunissuds

Y

foyaludsgunsalildeny MQTT

paho.mqtt.client 1.1 Library
paho.matt.client [19] Hulnsaulaus3fildlunsideusediu MQTT
Broker saugislalunis Publish Message way Subscribe Topic #1998n97Y

PySerial Library
PySerial 1ulnseulaus3filddmsufnderiu Serial port

Requests Library
Requests Library 1Julnseulaus3aildlunisdssidesvonuy HTTP

socket Library
socket Library Hulnsaulausisildlunisdeansseningdusunsuuu
LASOUNYHIUNIS Port Number wag IP Address

10



2) wA509lanoa LASRIARNNAMaTWIYNe wazidulad

Laravel 5.1 Framework
Laravel Framework [20] 1 U PHP Framework Atunlalun1sweun
TUsunsuludruveaduled wazludiuveaniasnauiimaswivie

AngularJS 1.4.1 Framework
AngularJS Framework [21] 10u JavaScript Framework Fifamnunen
Google Fuhuldlunswaunlusunsuludiuvesiulesd

Materialize CSS 0.97.5

Materialize CSS [22] +8u CSS Framework §4ldn15e0nuuunuy
Material design Iagirunldlunisanuaadusunsuludiuvonivladlng
AN UL

Apache 2
Apache \JugondwisfhiulHidaliusnis Web Server

MySQL Server / MySQL Client (14.14)
MySQL Server / MySQL Client Jugensdwiifiinuldlunisdanisiu
Fudeya

phpmyadmin
phpmyadmin LTJu%Wﬁn%ﬁiﬁumw%mﬁmmiﬁ’ugmﬁa;ﬁa
MySQL #11Un19 Web Brower

Composer 1.0

Composer [23] Huidnn1siu Package fngqdwsuniyn PHP

openssh-server
openssh-server Ju OpenSSL PHP Extension @dlalunisinisussuy

dusulyanu Laravel Framework

php5-mysgl
phps-mysql 1 PDO PHP Extension @sldlunisimSeuszuudndu

19974 Laravel Framework

11



php5-mcrypt
phps-mcrypt 481 PHP Extension @4l#lunisinsussuudinsy

14979 Laravel Framework

PHP PPA
PHP PPA Taluniswseussuudmsuldenu Laravel Framework

libapache2-mod-php5
libapache2-mod-php5 1Ju Mbstring PHP Extension Faldlunas
wssuszuUdmsuldeu Laravel Framework

Entrust 5.2
Entrust [24] 1Ju Laravel Package fitunl#lunisiviun Role was
Permission Gua\ié\ﬂ“fijﬂ’m

Guzzle 6.0
Guzzle [25] 48w PHP HTTP Client #ithanldlunisas HTTP Request

jQuery 1.11.3
jQuery [26] 8w JavaScript Library fithanldifislfanunsadeuds
Y94 JavaScript laazninuazineay

Angular route
Angular route [27] \Ju Directive 984 AngularJS fiunT4lunns
IMN15 Route 983 URL

Angular Chart 1.0.2
Angular Chart [28] +Ju Directive 194 Angular)s fivnunldlunas
9AN158579 Chart

ng-file-upload
ng-file-upload [35] LY u Directive ¥89 Angular)s DRERICARY
n1sonlan g

Google Map
Google Map t8u Map APl 489 Google Aivanldlunsasnsunuivu
Auledliianuaesay wagiimsldauldnainaneuindsy

12



- Postman
Postman 1Juuanduves Google Chrome #thunldlunisnadeu AP

$IN9€)

- Github
Github 1JulUsunsudinsuldlunisvinnestunsulnsaluniswaiud

TAS99U

3.4 g15au7S

1) A3eIRUNARSHAUY (Server)
Tlunsiiudeyaiildsuunaingunsaingiain

2) 1A3RIABUNAABINANT (Notebook)
TunsiwunlassnuilagldinTasnauitanainnniu Dell Vostro 5470 [12]
[ d' = o Y a ) 5 = va o dl
Aawandluguil 3.1 Fwihmihiduasedanes Inelnueaudh Aamns1ei 3.1

Ui 3.1 1p5esnauiianasnanIgu Dell Vostro 5470

[ 7 : http.//www.ixbt.com/portopc/dell/dell-vostro-5470/photo/big/3dview-1.jpg]
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M13197 3.1 AnanURAveLAToIRRuNImaINANITU Dell Vostro 5470

Processor

CPU Intel Core i5-4200U (1.60 GHz, 3 MB L3
Cache, up to 2.60 GHz)

Chipset Mobile Intel HM86 Express Chipset

Main Memory

Memory 4 GB DDR3

Hard Disk Drive

Hard Disk 500 GB 5400 RPM

Port & Interface

USB 3.0 3

HDMI Yes

Card Reader 3-in-1 Card Reader

Connection

Wireless Lan 802.11 b/g/n

Bluetooth Yes

LAN Yes

Operating System

OS Bundle Ubuntu

3) gunsainageu

[

ldlunisnaaeumsdsdeya Feusenoulumeaunsalsneg il

- IWING-MRF mote
IWING-MRF mote [29] fauanslugud 3.2 simihiilunsiudeyaan
gUnsains19¥afilunsg1unisdeans IEEE 802.15.4 1ng IWING-MRF mote
Fauundulaeosfoansideiededislians SsUsznaudegunininiate
miigUszanana ATMega328P wavlugadeaisliats MRF24J40MA @il
AANTRAIPNT9 3.2 LAy 3.3 Auddy

14



o (S ASEE A
Y g
- -

e L

Ui 3.2 IWING-MRF mote

A13799 3.2 AauauURveIsUsyiana ATMega328P

378015 AMENUR
VAT UL HAY 32 KBytes
EEPROM 1 KBytes
NUIYANUT NN 2 KBytes
anuslunsyszanansg 20 MHz
W39AUNTT T 1.8 - 5.5V
Yo iltunisldanu -40°C to 85°C

a5l 3.3 AnandRveslugadoanslians MRF24J40MA

378115 AMENUR
UMY IEEE 802.15.4
wsssunslgeu 2.4-3.6V (3.3V typical)

Y399 IluN1TYINY

-40°C to 85°C

nszuadldlu RX mode

19 mA (typical)

nszuadldlu TX mode

23 mA (typical)

nszuanldidioaglulyvun Sleep

2 A (typical)

1 d'd' %
PI9AUDN LB

ISM Band 2.405-2.48 GHz

CENIREGNRHG

250 kbps

15



- Practicum Board

Practicumn Board fiauanslugud 3.3 vimihidunibieyssananauas

Suteyavnaunsainsivinildinaluladugys lae Practicum Board

Wauulaenesl fUAn1sidewn3evelsans Jausznoumeniieyszunana

ATMega168 [30] BsflnuaniiAdsnsnei 3.4

gilﬁi 3.3 Practicum Board

A15197 3.4 AuanTRvemiiyUTEINANA ATMegal68

319019 AMEFNUR
ANUNIveIlaTeya 8 bit
Uszlnndunasina 2-Wire, SPI, Serial, USART
TuLruLuaresnUateudenidufinea 6
(ADQ)
uIngUnIaiu g/ u108Nn 23 1/0
UIUFITULIAV/HIUY 3 Timer
mgqqmaammﬁmﬁm 20 MHz
YUIANIPANT VDU TUATY 16 kB
YuATaLatY RAM 1 kB
Usziandoyaiuy RAM SRAM
u1avayaly ROM 5128
Usziandoyaiuy ROM EEPROM
ANUazBenvesLlateudenduninea (ADC) | 10 bit
MsTeusITuTlde 27Vto 55V

P199auniilunisvinau

-40°C to 85°C

16



- Arduino Pro Micro
Arduino Pro Micro dauandlugud 3.4 vhuihiidumiseyszanana
uazutoyangunsainmainiifinasgiunisdeans IEEE 802,11 4 Arduino
Pro Micro [31] flnaauiifdsnsneil 3.5

15

s 3V Vo

3‘1/17 3.4 Arduino Pro Micro

A15199% 3.5 AuEUUAUBY Arduino Pro Micro

31819 AMENUR
Microcontroller ATmega32U4
Flash Memory 32 KB
RAM 2.5 KB
Operating Voltage 5V
Clock Speed 16 MHz
Digital I/0 Pins 12
Analog Input Pins 4
Analog Input Bit 10
PWM capable 5
Micro-USB Connector On-Board

17



WH9299TN 9

WH9995H98 Fauandluguil 35 viwhidugunsalnsaiadiann
animuandounisuen lasunsasiseaniuuiulagies fiin1s3de
wsetneliany Fasznevsnegunsainniaiauas @ind uazvaoalyl LED

JUM 3.5 UpN9995N29

ESP8266

Espa266 1ulugalalvvuindn Tdwdsnudn dauandlugud 3.6
yihwthifudeuaaingunsaingraindifluinsgiunisdoans IEEE 802.11 s
ESP8266 [32] HRnautiffiansned 3.6

UM 3.6 ESP8266

18



A9l 3.6 AuanAves ESPB266 (ESP-01)

318013 AMENURA
Pins 8
pitch 17
form factor 2 x 4 DIL
LEDs Yes
Antenna Etched-on PCB
Ant.Socket No
Shielded No
Dimensions 14.3 mm x 24.8 mm

- Bluetooth Module (HC-06)
HC-06 Wulugayans Mwandluguin 3.7 v iwey
nyradaiiodatayaluninsgiunisdaeaisyays e HC-06 [33] fnuaud

FIM119N 3.7

A15197 3.7 AuaudFRves HC-06

U 3.7 HC-06

ponuguns

318113 AMHNUR
Application Bluetooth
Chip V2.0CSR
gauniilun1svina UMY
usssulnil 33Vto3.6V
VUIR 27 mm x 13 mm x 2 mm
i 1g

2a

3)

19



- USB to UART Bridge
USB to UART Bridge #isuandlusy 3.8 1ugunsaluvasninfeusie
s¥mina USB A UART simiiflenusndeyaiiléfusnsiiunia UART @ USB
to UART Bridge [34] ilnauasi@dsnsneil 3.8

Ui 3.8 USB to UART Bridige

A5797 3.8 AniaTRYEs USB to UART Bridge

31815 AMENURA
Baud Rates 300 bps to 1 Mbits
Receive Buffer 576 Bytes
Transmit Buffer 640 Bytes
Self-powered 30Vto36V
USB Bus Powered 40Vto525V
4) USB Hub

T muiin USB Port TifulATesmauiaiges @9 USB Hub wanediagud
3.9

U7 3.9 USB Hub
[ i ; http://terrywhite.com/wp-content/uploads/2007/07/usbhub.jpg]

20



5) Linksys EA6300 Smart Wi-Fi router
1994 Router nneluszuu lag Linksys EA6300 Smart Wi-Fi router [36]
uanafasuil 3.10 FelnniandRuansdansneil 3.9

g‘l/ﬁi 3.10 Linksys EA6300 Smart Wi-Fi router
[ﬁlu'l : http://images17.newegg.com/is/image/newege/33-124-494-T5?2556405]

mi'm'?i 3.9 Qmamﬁa“uaﬂ Linksys EA6300 Smart Wi-Fi router

318N13

AMENUR

Network Standard

IEEE 802.11ac

Radio Frequency Bands

2.4 &5 GHz

Ports

1x Gigabit WAN, 4x Gigabit LAN, 1x USB

3.0, Power

Operating Temperature

32 to 104 °F (0 to 40 °C)

Storage Temperature

-4 to 158 °F (-20 to 70 °C)

Operating Humidity

10 to 80% Noncondensing

Max. Link Rate

867 Mbps

21



4. A5n15atulATeU

4.1 AMNTIUVIITSUU

Tulpssnuiiesdudduiuuiagnaasuiuaunsalfiegresdnuiunis (Sensor)
lnggunsalinaduaziivennadlunsdearsiuandeiu uazgunsalfedaiunsodeans
v o M Yy Y A o v I v | 2 oo «
fumnanlaadaliiesudeya ntudeyasvgndsluinundiniesanea (Local)
P v Y ! 2 o K a s [ v
Wedesiudeyagayme wazazgnadsluiiuiiaIesneuiinnesuluie (Server) iufinin
Maudeudedunesidney Wetoyagnasluivaiesmeuiinmesuitdiauds Joyassgn
Jansbiegluguuuuideadunsuiudidgiuteya wasillegldszuudaanisiideya
W agannsasenlddayariunaivgesiald

lusguunsweusiogunsallelefid miussuumsinuns Usenounie 2 @aumdn

=

e

1) Wsunsuludrunisiudaya
Tusunsuluduilazasouaqunisvhausausnmsdideyauangunsaingain
nsiuAtteyadianats msiAvdeyadidninios uaznisdsdeyaludaunies
Aoufiamesuivy saufenisulasdeyalieglusunuuiieadu Aeuvinisiiuad

[ v

Jayaiingguteya

2) Wsunsuludrunsirdayaluldeu
TUswnsuluarudazwuanisidaueanidu 2 du A

- maBenlddayaritumaiuled
Aldagldaunumaivled waziuledagyinisiesvedeyaniunig
=3 sa Y o w v v & v v
Auwesia wanhdeyaluuanawaligld Jadeyaaunsauanwals 2 guuuy
Ao JULUUNT LAY LaEn1319

- mMsBenlddayaniunieszuuay
Aldagyinisfesvedeyariumaivigesia uwdrideyaluldauly
FEUUTUA

MNFIUVDITTUUNSWRNsRgUnIailelofidmsussuunisinens aunsauanala

(% =

mg‘d‘m' 4.1

22



| server |
Data __—
Data p @ r i — ‘. MQTTBroker L
! _

JUM 4.1 amswvesszuumniensegunsalleleridmiuszuunsinums

23



4.2 519aLLDYAVDITTUUNWAIU
1) Input/Output Specification

- Input Specification
a) @wdaiudoyarnagunsalngiain
+ szuvariumitinldaenngunsaingaaiaviinsisg
b) duiuleduaninadviugld
+ flidefese fieiFungteya
o dwbiuinisivesia
+ dhuvesiuledidedifese ioisundeya
+ szuududidniesve le3undoya

- Output Specification
! <@ & o (% 14
a) dwiuleduansuadnsugly
+  Uayanyldneanis
b) d@wliusnsiivesia
+  UByaNITUUABINIS

2) Functional Specification
- szuvaInsouanslayalalkuy Real Time
- anwnsaseniddeyaniuivwesiala

3) ngugldanu
naugldnussvumunEiuneeIng wazyaramlundeinisidnfsdoya

wazthoyaluldnu

4.3 29AUENAUINYSINVDITZU

aeAUsEnaUlaeTINYRITEUUNISWeNdagUnsallelofid miussuunisinens

anansauanslacaguil 4.2 Fauseneusig 7 dundn Ae

24



Local 8 Server (©) - |
——me s
Gateways ,__.i Convert Data Madule || «——— 1 MQTT Broker (D)
| Gateway iecE s02.15.4 | Data 1
| Gateway Bluetooth | — Local Database 2 i 4
| Gateway ece soz 11 | [ Database . "
T Web Senvice Server 6
Request ' i
| Return Value Service Client [
Data :
) | Authentication System |
Sensor (A) /
r =
S & &2 (<]
g _ —
| Test Sensors Computer Smart Phone System I User Interface |

JUM 4.2 aerusznaulnesinvesssuunisideuregunsalleloidmsussuunininyms

1) daugunsalnsraia (A)
gUnsalngIataifinimsgiunisdoans IEEE 802.15.4 ugys IEEE 802.11
waziBumafifl axgnanmsliusnnuannunsvesdld ievhnismsatadasiag
wazazviimsdsdoyaludaianarsmuusazUssianvosinigiunsieats lag
gunsalnsainildneluszuy asuansiegui 43 4.4 uas 4.5

Uil 4.3 gunsalnameuiitanmsgIunIsdeas IEEE 802.15.4
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U 4.4 aunsalnaaeviiliinalulad Bluetooth

UM 4.5 gunsalneaeuiilinsgiun1saeans IEEE 802.11

26



2) dwudniaslanea (B)
wsedlarealuniosnauiinmesiivsznauluie 2 luga Ao

- Tugadnansitldlunisiudeya
Hulugaiilflumsiudeyaiiunangunsalusiazannsgiunsieans @
Usgnauldsednatsdimivsesiugunsaiilduinsgiunisdoans IEEE
802.15.4 finasdmivsessugunsallimeluladiyays fnarsdmiusessu
guUnsalfildannsgiunnsaeans IEEE 802.11 waznandimiusesiugunsnii
THnnsgrunisdeansidumniii

- szuugudeya
< i =3 = ! v = v Y -
Juluganldlunsituteyangndunaindinansildlunisiudeya e
drsestayalunsdfliannsadoudedumesiinld lnsssuugiudeyauu
wiedlanea UaRIIgUN 4.6 Fausenaume

:L -associate JK

- - - mappings
devices =

’ id
< id
name

has——H [ min_threshold
value -
location max_threshold
timestamp
interval formula
maps
Emapsj

types units
id H—has—] |[id

type unit

users

formulas
id

name

email

password

JUN 4.6 szuuguteyavuinieslansa

. I A g v ¢ al a =
a) devices (Junsisiinudeyavesgunsainamgidountglussuy @
Usznaume
+ id 10U Primary Key 49901579
@ I3
+ name LUuUT0T0IQUNTU
+ location 1Husunisinmesgunsal
+ interval Jupulunisdstoyavesaunsal
lpgdnauunsuteys Wanaianns1ed 4.1

27



M19199 4.1 WIUYNTUTOYAVBINNTI devices UULATOILAADA

Table Attribute Length Type Rule
devices id 10 (digits) Integer None
name 255 (varchar) | String None
location 255 (varchar) | String None
interval 10 (digits) Integer None

gnivuaAld Feusznause
+ id 1Ju Primary Key 98391519
+ name \TuTovesgns
+ formula ugnsiilflumsudasardoya

lpgdnauunsudeys Wandanns1en 4.2

M1919% 4.2 WAUYNINTEYAYRIANTI formulas UwATelanea

b) formulas tYumisisiiivgasildlunisudasardeyavesgunsald

Table Attribute Length Type Rule
formulas id 10 (digits) Integer None
name 255 (varchar) | String None
formula 255 (varchar) | String None
o) informations (JumistaiiAvArdeyaildfuniaingunsal T

UsenNaume

+ id Ju Primary Key 98391519

+ mapping_id Ay Key ﬁ%lﬂﬁﬂmﬁ’l\i mappings

[d ! [
+ value WuA18IvDYA

. [ av Yo N '3
+ timestamp WunaiilasuAdeyaunaingunsel

lpgdnaunsuteys Landanns1e9 4.3

28



M19197 4.3 NAIUYNTUTOYAVBINTTI

informations UuLASBIlaRea

Table Attribute Length Type Rule
informations id 10 (digits) Integer None
mapping_id 10 (digits) Integer £799997N Mappings
value 255 (varchar) | String None
timestamp None DateTime | None

UsenNaume

+ id 1Ju Primary Key 98391519

+ + + + +

d) mappings ‘Jumsisiivanuduiusvesgunsalivsdavesdoya 3

device_id 1A Key fBlugamsne devices
type_id MU Key fizludimsns types

unit_id 16ifu Key 7i8lUdmnsns units
min_threshold 1Jurvesteyamaniioglugisund
max_threshold ({udwesteyageaniioglutisund

+ formula Wugnsildlunisuvasadeya

lpgdnauunsudeys Waniannsen 4.4

M13197 4.4 WAUYNTUVBYAVDINITI mappings UULATBIlAADA

Table Attribute Length Type Rule

mappings id 10 (digits) Integer None
device id 10 (digits) Integer 91999910 devices
type id 10 (digits) Integer 9999970 types
unit_id 10 (digits) Integer £1999970 units
min_threshold | 10 (digits) Integer None
max_threshold | 10 (digits) Integer None
formula 255 (varchar) | String None

e) types (Humssiivviiavestoya Tsusznause

+ id 10U Primary Key 49901579

2 A a v
+ type WUTDIUAUDIVDUA
Y

lpgdnaunTuteys LanIRInIg1N9 4.5
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M13199 4.5 NIUYNTUTOYAVBINNTI types UULATOILAADA

Table Attribute Length Type Rule
types id 10 (digits) Integer None
type 255 (varchar) | String None

+ id Ju Primary Key 98391519

f) units Jumssiiiumhevesdayamuriavesdoys Fuszneume

+ type_id 1Ay Key fiFlUSmn979 types

+ unit Wulenheveideya

LAgHNAUYNTUTRYR UARIAINITIN 4.6

M13197 4.6 NAUUNTUVBLAVDINITI units VULATBILAADA

Table Attribute Length Type Rule
units id 10 (digits) Integer None
type id 10 (digits) Integer 97989970 types
unit 255 (varchar) | String None

+ id Ju Primary Key 499401579

+ name Judevesyly

. 2 a '3 v
+ email Uudwdueninsavoly

g) users LJumsniinudeyavesyldnieluszuy Jsszneuse

+ password LJusianulunisidngssuuveagld

lpgdnaunTuteys LanIInIg1e9 4.7

M1919% 4.7 WIUYNIUTDYAVDINTTI users ULLATDILaADA

Table Attribute Length Type Rule
users id 10 (digits) Integer None
name 255 (varchar) | String None
email 255 (varchar) | String Unique
password 60 (varchar) String None

30



3) dauLAsa9nNNLMBsHLYNY (C)

Judwnsudoyaunanduaisdlanea udwihnisulaseyaleglugluuy
fvun newvhnsiudeyadnggiudeya Tausznausie 2 Tuga fe

- Tugawdasdaya
Judwnvhnsuwlasteyaliegluguuuunimual
- dugrudeya

dudawiinsiiudeyadndssuugiudeya tneszuugiudeyauu
\ATDIABNNIMBIWINY UaARIAIIUN 4.7 Uay 4.8 Tausenausig

mappings
devices converts a
< d min_threshold PO——
name H—meatues— OS] value max_threshold
tocation timestamp formula maps
interval .
%. has $
belongs to mips
T
locals types
id «H—l x
id |
type  CE——
name standards # has units
constant id H ha id
place unit unit
latitude
longitude
q' > = a AN
SUN 4.7 2UUTINVNAUUATONAONNUNDTULYIE (1)
v *9 v
users roles
id id
" role_user
name BF—ha H HH—belongs to—O<name
email display_name
password description
owns
? has
qateways permissions J:
id < permission_role
name name B>O—mbelongs to—+H
display_name
path play_|
description

JUM 4.8 szuugiudeyaviiniesneuiiuneiuidre (2)
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a) converts (Humsisiiiivadeyavesgunsaifiinisuvasanlieglu
wmsUAeai Jaszneude
+ id 10U Primary Key 49901579
device_id 14AU Key fFludamnsne devices

+

type_id 1#ifiu Key Aizlufamnsne types

+

[d ! 1%
value tUumIUDIUDYA

+

+

timestamp LJunanfiAdeyainfunsesmouiiamesuitig

lpgdnaunTuteys LanaInIg199 4.8

A131991 4.8 NIUYNTUTDYATBINNTI converts VULATOIABNNIMBTULINY

Table Attribute Length Type Rule
converts id 10 (digits) Integer None
device id 10 (digits) Integer 91999910 devices
type id 10 (digits) Integer 9999970 types
value 255 (varchar) | String None
timestamp None DateTime | None

b) devices \Jumsniiudoyavesgunsnineluszuu Feuszneudie
+ id Ju Primary Key 98391519

+

name Uulovasgunsal

location \Jususiafisavesgunsal

+

. ) [ L4
interval 1duaulunisdadeyavesgunsal

+

local_id T#Au Key f3ludmsns locals

+

lAgdNAUIYNTUTRYR  UARIAINITIN 4.9

A15197 4.9 WAUNTUVDYAVBINNTI devices UULATDIABNTIADTUIYY

Table Attribute Length Type Rule
devices id 10 (digits) Integer None
name 255 (varchar) | String None
location 255 (varchar) | String None
interval 10 (digits) Integer None
local id 10 (digits) Integer 91999310 locals
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<, A & v o g o Y =
) gateways LJumisieiiivdeyavesdinarsldlunisiudeya @

Usznaume

+ id 10U Primary Key 49901579

< (Y i [
name Uudavasinanildlunissudeya

+
+ path Jusunsinlndvesinansildlunisiudeyainse
+

user_id 1diAiu Key 1¥lugannsng users voadldnidnivan

mnansnlglunsiudeyaviintuiugseuy

lpgdnauunsudeys wanwiansei 4.10

M19199 4.10 NIWUYNTUVBYAVBINNTN gateways UULATOIABNTINDTIIUNY

Table Attribute Length Type Rule
gateways id 10 (digits) Integer None
name 255 (varchar) | String None
path 255 (varchar) | String None
user id 10 (digits) Integer 9999970 users

d) locals tTun1sneiiivdayavesiaieslaneanogatslussuy &9

Usznaume

+ id Ju Primary Key 49901579

+ + + o+

+

constant WuAAINARIAUALIAAULA

place (usumisiiasadlanaadaeg

2 A a‘
name Lﬂufnaﬁuammmiaﬂaa

Y
'

a S

latitude (Dusumisiirinasiyniies

lAgdnauIUNTUTeYD WARIAINISIAN 4.11

=

Sedlamoa

adlamaasiiag

longitude Jusdumitassdgafiasedlaneantet
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M19197 4.11 NIUUNTUTRYAYBINTN locals UuATRImBNNInBTIY1Y

Table Attribute Length Type Rule
locals id 10 (digits) Integer None
name 255 (varchar) | String None
constant 10 (digits) Integer None
place 255 (varchar) | String None
latitude 15 (digits) Double 8 digits decimal
longitude 15 (digits) Double 8 digits decimal

Usznaume

+ id Ju Primary Key 98391519

+ + o+ o+

+

lAgdnauIUNTUTeYa WARIAIANT1N 4.12

device_id 14AU Key fFludamnsne devices
type_id MU Key fizludimsns types

unit_id 14ifu Key #ilufnisns units
min_threshold 1Jurvesteyamaniioglugisund
max_threshold LHusnveadeyageaniteglurisund

M13199 4.12 NIUUNTUTBYAVBINTN mappings ULLATEIMBNNIABSHIUY

e) mappings tJumsnsiiiuauduiusvesgunsaiiuinvesteya &9

Table Attribute Length Type Rule
mappings id 10 (digits) Integer None
device id 10 (digits) Integer £199931n devices
type id 10 (digits) Integer 99949910 types
unit_id 10 (digits) Integer 9999917 units
min_threshold | 10 (digits) Integer None
max_threshold | 10 (digits) Integer None

34



f) permissions LJun13197AunIsnszyivesdldnigneuginluszuy

Y

Usznauny
+ id 10U Primary Key 49901579
+ name Lﬁu%aﬁuaqmimzﬁﬁﬁgﬂauﬁgm
+ display_name Lﬁu%aﬁuaaﬂ'ﬁﬂizﬁﬂﬁgﬂay@m Feanunso
autlaladne
+ description ({ueBuneueinisnszviniigneyae

LR

lpgdnauunsudeys Wandanns1en 4.13

M13199 4.13 NAWNTUTOYAYDINITN permissions UUATBIABNTIABTIIUEY

Table Attribute Length Type Rule
permissions id 10 (digits) Integer None
name 255 (varchar) | String Unique
display name | 255 (varchar) | String Nullable
description 255 (varchar) | String Nullable

g) permission_role tJumn15197MAUAINFUTUSUBIN1TNTLIIN VDG LT
gnaugnfiuunuImvesldlussuy Jausenaumie
.. . v S Lo
+ permission_id 16AU Key 7%lU8301379 permissions
+ role_id iy Key 7%lUdamnsa roles
lngdnauunsudeys wanwianisei 4.14

A15197 4.14 NAWUNTUTBLATBINITN permission_role VUIATBIABLTIMDTUIYUY

Table Attribute Length Type Rule
permission_role | permission_id | 10 (digits) Integer 97989310 permissions
role_id 10 (digits) Integer 97984310 roles
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h) roles umsieiminuunuimvesdldnmelussuu Fuseneume
+ id 10U Primary Key 49901579
+ name JuBevesunumvesyld
+ display_name Uuseuasunuinvesdld J3a1u15081u
Whlaladng
. . [ o a v
+ description 1Juf83UIBYRIUNUIMNTBIELY

lpgdnauunsudeys Wandianns1en 4.15

A131991 4.15 NAUNTUTOYAYDINITN roles UULATBIABLTILADTULIY Y

Table Attribute Length Type Rule
roles id 10 (digits) Integer None
name 255 (varchar) | String Unique
display name | 255 (varchar) | String Nullable
description 255 (varchar) | String Nullable

. 1 a2 [ v ¢ 1Y
) role_user Uuasianiiuauduiusvedldivunuimveslylussuy
FeUsEnaumy
. Y & PR (%
+ user_id 14AU Key #3lUSam1519 users
+ role_id T#Au Key Mludamsng roles

lpgdnauunsudeys Wandianis1en 4.16

M131991 4.16 NAWNTUTYAVDINITN role_user UULATBIABNTIIABTUIUEY

Table Attribute Length Type Rule
role_user user_id 10 (digits) Integer 9198991N users
role_id 10 (digits) Integer £199931A roles

j) standards 1umseiifiumiisinnsgiuvesieyanuviinvesteya
Usznausme
+ id 10U Primary Key 49901579
+ type id iU Key idludmnsn types
+ unit WuTewhevestoya
Tnofiwauynsudoya wansansed 4.17
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M19199 4.17 NIUUNTUTBYAVBINTN standards UULATEIABNTIADTIIUNY

Table Attribute Length Type Rule
standards id 10 (digits) Integer None
type id 10 (digits) Integer 9999970 types
unit 255 (varchar) | String None

k) types iumsniiueiinvestoya Fausenaume

+ id 10U Primary Key 49901579

+ type Wuierilavesdoya

lngdnauunsudeys WandRanns1en 4.18

M131991 4.18 NAWYNTULYAVDINITN types UULATEIRDNTILAD T

Table Attribute Length Type Rule
types id 10 (digits) Integer None
type 255 (varchar) | String None

+ id 10U Primary Key 49901579

O units Wumsiinumhevesteyamuviinvesioys FeUsenaume

+ type_id Hifiu Key AlUgm1519 types

. @ A 1 [
+ unit LUU‘U@VIU'JEJGU@Q“U@N“a

lngdnauunsudeys WandRanis1en 4.19

M13199 4.19 NIUUYNTUVBLAVBINITN units VULATDIABNTIADTIAIYNY

Table Attribute Length Type Rule
units id 10 (digits) Integer None
type id 10 (digits) Integer 979949910 types
unit 255 (varchar) | String None

37



m) users tJumsienldinugldneluszuu Fausenaude
+ id 10U Primary Key 49901579
+ name \Judevesfld
. @ I3 ]
+ email Judwduennsavouly
< C Y 1 ¥
+ password (usviarulunsidszuuveld
lAgdnauIUNTUTeYa WARIAIAIT1N 4.20

M13199 4.20 NIWUNTUTBYAVBINITN Users UUIATBIABLTILMD U

Table Attribute Length Type Rule
users id 10 (digits) Integer None
name 255 (varchar) | String None
email 255 (varchar) | String Unique
password 60 (varchar) String None

4) drueusaduAdifilusnines (D)
Wudrunlddmsumeuneiusyuuaug lagagamisaviinisiieunsluds
Wumvilusninesiduala

5) dawliusnisiiuwesia (E)
\Judruilddmsulsiuinsuanidsudeyaduszniianiosnoufinnes
Wumaszuuiaieteiiielidnnistoya lnegldnuanusazonlideyaldtiumg
il Tsusznaude 2 luga o

fa 4
- wasidlaalaus

&, ! o v o o o o 1 o v = d' a s
LUUﬁ?umIﬂjaqﬂiUwqﬂqiﬂﬂaﬂﬂqsaﬂcﬂalﬂﬂﬂLﬂi@ﬁﬂ@ﬂW?Lm@iLLusU']EJ

- STUUBuduRInY
I3 ] g ¥ o I - A - o 9 Yvay M ve
Juahuilddwivgududnu iedesiululigililasueugisaiunse

Wiiatoyals
6) dduled (F)
Wudrunuanwadayalugduvuiianuisadnlalaineg Taadiagig

yiduled uansisguil 4.9 4.10 uaz .11
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loT Platform for Agricultural System

7T 4.9 wihusnveaTules

No. Date Time Value
1 14-02-2016 00:40:32 56.90
2 14-02-2016 01:40:34 5370
3 14-02-2016 02:40:39 57.50
4 14022016 03:40:44 7.80
5 14-02-2016 04:40:49 27.30
6 14-02-2016 05:40:54 56.70
7 14-02-2016 06:40:59 97.90
8 14-02-2016 07:4104 97.90
9 14-02-2016 08:41:09 97.90

JUM 4.10 Jayaiiuaniluguuumsn
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7) doudld (G)
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Wudiwvedldnauisadifiedeyaiilaiinisdaiuly ieidrdeyaluly
lunsiasied lagavaiunsadrfadeyasiunisnsuinmes aurinliy wse
HIUNNTEUUDY
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R
cal a

vinsneaeuszuvludinvesnuaunsalunissesfuituinguasailiindy uag
srgzanldlunisdedoyaannuiiaueineg Walnsiiadiuiugunsal

5.1 d@nnasulunisnagau

lunsnegeuszuuarldgunsalfiffuinsgrunisdearsuuudufafiivanun Tae
gunsalusazilazyinsdedeyaidngszuunn 13u1i sudsludiuvesnissudeya
(Subscribe) azfinaminausazdoya 0.01 Ui MImaassazynsiind waugUnsal
Tunsdadoyaidngszuu 1w 5 89 50 1 wazvinisianisldauves@iiglaeiuna
yn 1 3ud Avueiedlanea wazia3esnouiiunoiuidtiy sudeinsianad
Budsdeyaaingunsaifiunia naideyagninifivadugiudoyaiiededlansa uas
naideyagninifivadlugiuteyaiiedosnonfinmesutitng (Lansiagud 5.1)

n13ianaazinaIINNIsdetayalingseuy 10 Jayausn wagn1sidaudig

RN LY TULIATIE

MQTT Devices Local Server

CPU Usage

!o;E;'

LN

Timestamp Timestamp

Subscribe
Publish
g
&
Subscribe

L P CPU Usage
LFEEEETR LEEEEEER,

Timestamp

JU 5.1 anmuipaeulunIsvaaeusyuy

a2
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8. NMANUIN

8.1 Alan13ANAY
1) NISHTYUFNTNLINADNVDILATDINALIINNITANAITEUY

sruuNIsieuseaUnsallelefidmiussuunisinens WaulssuvaguY
53UUUHURANIS Ubuntu 14.04 A9ty d1u6199083958UUII909AARIssUUURURNS

¥
v

Ubuntu waz@nnsaandnisiaslausis sadl

[
Y

AnAY Apache

|$ apt-get install apache?2

[%
Y

ANGY PHP

$ apt-get install phpb5

[
Y

ARG MySQL

|$ apt-get install mysgl-server mysgl-client

Ands phpmyadmin

|$ apt-get install phpmyadmin

[
Y

AnRY OpenSSL PHP Extension

|$ apt-get install openssh-server

[
Y

AnAe PHP Extension

$ apt-get install php5-mysqgl
$ apt-get install php5-mcrypt

[
Y

AnAe PHP PPA

$ add-apt-repository ppa:ondre]j/phpb
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[
Y

AnGa Mbstring PHP Extension

$ apt-get install libapache2-mod-phpb5

$ apt-get install ssh

$ apt-get install vim

$ apt-get install git

[
Y

AnAa Python

$ apt-get install python

(%
Y

fnRa Composer

$ curl -sS https://getcomposer.org/installer | php
$ mv composer.phar /usr/local/bin/composer

[
Y

AnAY Laravel

$ composer global require "laravel/installer"
$ echo 'export PATH="S$PATH:~/.composer/vendor/bin"'
~/.bashrc

>>
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2) NISANAITTUUVULATDYLaNDA

[
Y

An@e MQTT Broker

$ apt-add-repository ppa:mosquitto-dev/mosquitto-ppa
$ apt-get install mosquitto python-software-properties

1U#i Root Directory 989 Apache vup3oslanea (Unag gjﬁ /var/www/html)

|$ cd /var/www/html

alwanlusinInain Repository 109 Github

|$ git clone https://github.com/BooMamoo/iot-platform.git

U7 Directory flanniluanun

|$ cd iot-platform

[
a o

=
Anaslaus1iann Composer

|$ composer install

Wb Permission ¥84 Storage Directory Waig Bootstrap Directory

$ chmod -R 777 storage
$ chmod -R 777 bootstrap

a549lna .env 91nla .env.example

$ cp .env.example .env
$ vim .env

wilelold env Taadar1ls DB USERNAME waz DB PASSWORD 4y

Username W@ Password 484 Database uuiasadlanea auuanslugui 8.1
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=local

=SomeRandom5tring

=localhost
=iot-p

=username
=password
=file

=file
=sync

=smtp
=mailtrap.io

=null
=null
=null

JUM 8.1 vssinnidesinisuilvniglulid .env vuniodlanoa

- @579 Key malussuu

|$ php artisan key:generate

- Ui http://localhost/phpmyadmin \loa3149 Database 38 iot-platform

[

uazsa Collation iy utfs general ci fauanslugudi 8.2

Databases

¢, Create database ©

iot-platform utf8_general_ci :’ Create

3‘1/17 8.2 m3ai iot-platform Database lu phpmyadmin UULF)?ENZME)@

- afuensnnglu Database wara1adeyasuauliiu Database

$ php artisan migrate
$ php artisan db:seed

- unlalwa AppServiceProvider.php Tuilsnidiu register f?fﬂl,mﬂﬂugﬂﬁl 8.3

|$ vim app/Providers/AppServiceProvider.php
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IneRsAn Aadl
$server ip_address (Jumngiavlefinoninsavesnsosnouiainesiiang

$local_name uloveaniadansadivinisamedouliluszuy
$path 1Hudumidsinnglusinsuuuaiadlanea

register

FU# 8.3 ussvianigesinisunlunielulna AppServiceProvider.php vinaslanaa

- USuusia config file d@nsuszuy

$ cp localsite.conf /etc/apache2/sites-available/ && 1ln -s
/etc/apache2/sites-available/localsite.conf
/etc/apache2/sites-enabled/

- 1997 mod rewrite wiVeli htaccess 91U

|$ aZenmod rewrite

- F@m1$n Apache

$ /etc/init.d/apache2 restart

=

n3v

$ service apache2 restart
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3) ANSANAITEUVUULAIDIABNNALABS LYY

Y = a a € 11 14
[duATesRaNImesNY1Y agld ssh

|$ ssh username@server ip address

LU# Root Directory 484 Apache uuiATasAaNiaLnBIULY1Y (UnAazegi

/var/www/html)

|$ cd /var/www/html

alranlusiunsnain Repository U89 Github

|$ git clone https://github.com/BooMamoo/server.git

1U#i Directory #ilsinatilvans

|$ cd server

(%
a o

Anmalausnzann Composer

|$ composer install

\UABu Permission vo4 Storage Directory Wae Bootstrap Directory

$ chmod -R 777 storage
$ chmod -R 777 bootstrap

a54lna env 21nld env.example

$ cp .env.example .env
$ vim .env

wilelvd env Tmoasrnl# DB USERNAME Wway DB PASSWORD t{u
Username Wag Password 989 Database UulAS03A0ufitaDsusiee Fauans
Tuguil 8.4
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=local

=SomeRandomString

=localhost
=server

=yusername
=password
=file

=file
=sync

=smtp
=mailtrap.io
=null
=null
=null

JUM 8.4 ussiinnidesiinsuiluniglulid .env vuniosnouiiumeasiiiye

- @579 Key nmelussuu

|$ php artisan key:generate

- v http://{server_ip_address}/phpmyadmin \fioa319 Database o server
wazdarn Collation 1l utfs_general ci Fauanslugui 8.5

Databases

s Create database ©

server utf8_general_ci j Create

JU# 8.5 17159579 server Database 14 phpmyadmin vA3a9A0ui g shilY1e

- afuensnnglu Database wara1adeyasuauliiu Database

$ php artisan migrate
$ php artisan db:seed

- unlalwa AppServiceProvider.php Tuilsnidiu register f?fﬂl,mﬂﬂugﬂﬁl 8.6

|$ vim app/Providers/AppServiceProvider.php

ERAG SR

$path 1@udumidsinnglusinsuuuAIosnouiano vy
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register

JU7 8.6 ussiniigesiinsunlunieglulna AppServiceProvider.php
YUATOIADUN UMD TULIYIE

~ \WaBu Permission vas File Directory nmglu Public Directory

| $ chmod 777 public/file

- §9A Public Directory

$ cd ..
$ 1In -s server/public iotserver

- http://{server ip_address}/iotserver 10u URL dmsuidnfsiasosnouiiomes
walding

4) nsanneszuuludiuvaaiulad

Y =2 ﬁl dl o a gj 1 (=3 3 v
- WnuAIesRazvinnsAnnsludruvesduled Tegld ssh

|$ ssh username@server ip address

- lU1 Root Directory ue4 Apache UuiA3peIazsitn1sAnsaludluvesiuled
(UnAazegil /var/www/html)

|$ cd /var/www/html

- amulvanlusunsuain Repository U84 Github

|$ git clone https://github.com/BooMamoo/website.git
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1U#i Directory #ilsinnatiivans

|$ cd website

(%
a o

Anmalausniann Composer

|$ composer install

\UABu Permission vo4 Storage Directory Wae Bootstrap Directory

$ chmod -R 777 storage
$ chmod -R 777 bootstrap

a54lna env 1nld env.example

|$ cp .env.example .env

#3519 Key neluseuy

|$ php artisan key:generate

uAlvlwad AppServiceProvider.php TuilsAdu register ﬁﬂLLaﬂﬂugﬂﬁ 8.7

|$ vim app/Providers/AppServiceProvider.php

IngRIA A9l
$server ip_address (Jumngiavlefinoninsavesasosnouiainesiang
$path 1 Husumdsingdusunsuuuiasasiagyinnsandaludiuvaaivled

register

3UI 8.7 ussianideuinisunlunielulna AppServiceProvider.php
VUIAS09T19eYIN15GA9a Iua 1Y Tu s
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- @379 File Directory anglu Public Directory

|s mkdir public/file

~ \Wabu Permission vas File Directory nglu Public Directory

| $ chmod 777 public/file

- unlalid ports.conf ¥89 Apache lagifinvunglarneasniaesn1s Aauandlu
5U71 8.8

|$ vim /etc/apache2/ports.conf

JU7 8.8 ussviaiiinisiiumneiaywesnnelulna ports.conf

VAT a9I9EiIN15andlua v S ules

- USuusis config file d@nsuszuy

$ cp iotwebsite.conf /etc/apache2/sites-available/ && 1ln -s
/etc/apache2/sites-available/iotwebsite.conf
/etc/apache2/sites-enabled/

- unlulng iotwebsite.conf Trsivuneiaanesanssnunlaialulva ports.conf
Y89 Apache sananaluguil 8.9

|$ vim /etc/apache2/sites-available/iotwebsite.conf
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webmaster@localhost
Jvar /www/html/boo/website/public

JUM 8.9 ussiianvinsuilumneaywesanelulid iotwebsite.conf
vmA3aeinsAnaluauveuTulesd

- 1997 mod _rewrite tiVeli htaccess 191U

|$ a2enmod rewrite

- Fam13n Apache

$ /etc/init.d/apache2 restart

&
n3v

$ service apache2 restart
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8.2 Aden1sldanu
1) msldeuuueSosnauRnesuLYie

WNDLASRIARNRAADSUYe Tagld ssh

|$ ssh username@server ip address

1
o—
(el
=b.
X
o]
O
=
)
=
D
@)
—
©]
=

A
2
©
Lo
>

O
Q
(@)
o
D
c
=
o)
aNl.
®©
Lo
o)
©
pimd
=)
)
3
®©
allo,
=
2
2
(e
(el
)
3)
=)
ee
®©

el
=)

/var/www/html)

|$ cd /var/www/html

U7 Server Directory

|$ cd server

Tgulusunsulunmssuadeyaaninsadlanea

|$ python subscribe.py

2) n15keIuUULASadlanaa
- N5 8NIUSHNTUNBUNIT LYY

a) LUANDSMY09 MQTT Broker d1115ULAS091aA0a LALLASDIABUNILADS
TRt

$ mosquitto -p 1884
$ mosquitto -p 44445

b) 91 Reverse ssh tunnel 5¥13194A59918ADA LAZLAIBIADUNLADIHUE

$ ssh -R 44445:1localhost:44445 username@server ip address
-N
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msldeuiuleduuaiaslanea
a) wihusnvesiuleduuiaiodlanea wanaiagui 8.10

P

‘

Login

7Ui 8.10 wihusnveadulasuumsedanea

)=

b) wWdszuy leegniiansidngszuvasiiiieadauassuuvesaiodlansaiy
Wil dauanslugui 8.11

Login
admin@iot-platiorm.com
O snmitnber Mo

FU7 8.11 msithgszuvluduleiuunsedanes
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v U v 1 d’ U d’
o) ‘VI‘LI']Llﬁﬂ.ﬂ’]El‘VIﬁ\‘iﬂﬂiLﬂJ’]Qi%UUUULﬂi?NIaﬂaa LLﬁﬂ\‘iﬂ\‘iz‘U‘Vl 8.12

loT Platform for Agricultural System

It provides for administrator to create, edit anad
delete devices in each faild.

JUM 8.12 mhusnmenaimadigszuvvunioslanea
d) nsamzideugunsnl

+ Wrgnihdmivameideugunsal Ingldend Registration vuLay
Nav Bar fsuanslusuil 8.13

FUM 8.13 msihguindmivameileugunsaluuniedlanea

+ vihdwiuamadougunsal waneisgun 8.14

Registration

Choose Type - Choase Unit

Wi Thimshold 2 Mo Threshold

FUM 8.14 mhamsvamaleugunsaluuniedlanea
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+ doyadmiunsamadougunial uanwieguil 8.15 Uszneuluse
1. Device fio Jovasgunsn]

Location fie fuisinseagunsal

Interval fia Aulunisdsdeyavesaunsel

Type fie ¥ilntoyavesgunsal

Unit Mg vilgvestoya

a

Min Threshold fia A1deyasianfieglugisuni

=

Max Threshold fia Fnteyaganiiegluyisund

O N o R LD

Formula fie gasildlunisuvasdoya

Registration

Choose Type T Choose Unit

Formis ==

°

JUM 8.15 Joyadmsumsameideugunsal

+ WBnsamsdeugunal anmnsavild ded
1. nsendeyadmiunisameileugunsallviasudiu
2. msnsengnsiitlunisuvastieya ansnsavinle 2 35 o
- denangasiilafinisiivualiuéy Tneidenainvuneiay 1
fauansluguil 8.18
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- wenlagimuagasivd laeidenyu CUSTOM 21MN8La 2
Aanandlugun 8.18 Faazunnguilensldans Asandlugudn
8.16

Formula

CLOSE
JUM 8.16 wihelagnsl

3. nsdifigunsainsraiaanunsativadeyalduinnit 1 via
ansaviimsiiusdnvesdeya Tnenady + Ananeia 3
Fauanslusuil 8.18 Feazusingndessiinveadoyalvsituin
insen uasmndesn1sauriinvestayaaunsavilalnenaly
sUfawey Fuanduguil 8.17

Choose Type v Choose Unit

Formulas = CUSTOM 0

JU7 8.17 naesvidavesteyalusl

4. densendeyadmiunisameileugunsalnsuiiuian 1vna
Uu SUBMIT 2nmneiad 4 sauandlugui 8.18
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Registration

Imeatval (Seconds

Choose Type Choose Unit

SUBMIT >

JUM 8.18 Tmsasmziieugunsal

e) Teiegunsailaamzileunelusyuy

+ gnihsetegunsainlaameilounielussuy Tneldanyl Device

UuKAU Nav Bar sauandlugui 8.19

JUM 8.19 maidgmihsedegunsaliiliamadeuniglussuvuuniedlanaa
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+  wihgPegunsaintiameiounielussuy wanaiagui 8.20

Regarmsion  Dovics  Admn  »

Devices

37U 8.20 mhsigtegunsalitlaamzileumelussuuvuaiodanea

+  aunsaAungUnsalfidents leeuivegunsalivesrum dauans
lugun 8.21

Devices

U7 8.21 YasAumainsal
f)  deyavesgunsaiiiliameleunelussuy

+  aunsondeyavegunialifnesnts launadl INFO dsuanslugud
8.22

Device

Location
Interval

3U# 8.22 msglayaveseunsalumniedanaa
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+  mhveyavesgunsal uanaragun 8.23

PAS
Device
Device Device
Location Bangkok
Interval 300 Seconds
Type Temperature Unit Celsius (O}
Min Threshald 18 Celsius (C)

Regiutration  Dewvice

JU7 8.23 wihteyavesgunsaluunieslanea

+  Yayavedsgunial UanwsguRl 8.24

Device

Device Device

Location Bangkok

Interval 300 Seconds
Type Temperature Unit Celsius (C)
Min Threshold 18 Celsius (C)
Max Threshold 42 Celsius (C)
Formula %15

==

3U7 8.24 Jayaveseunsaluuniedanes

DELETE

Admun . w
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) nsunluwazauteyavesgunsainliameidounielussuy

Device

Device Device

Location Bangkok

Interval 300 Seconds
Type Temperature Unit Celsius (C)
Min Threshold 18 Celsius (C)
Max Threshold 42 Celsius (C)
Formula %15

1 :

JUM 8.25 msunluavaudoyavesaunsalilaamedeumelussuy

+  msuiledeyavesgunsaiiiliameidounisluszuy vildlasnal
EDIT 91nvsnetas 1 fananslugud 8.25 Faazusinguindlddmiu
uilodeyavesgunsal Fauandlugud 8.26 uay 8.27 ansudl
Yeyavesgunsalinldiniloufunisameifougunsal uazileudly
ToyarsuuTosumlvinaly SAVE
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Device - Edit

Device
;‘chuk
Temperature T cesisic) T
® 2

JUM 8.26 wihilgadmsuuilydeyavesgunsal (1)

Device - Edit

Bangkok

nterval {Secondi

300
Temperature ¥ Celsius <) 7
18 T 42

TTCOS M CUSTOM

JUM 8.27 mhilvdmiuuilvleyavesgunsal (2)

nsauteyavetgunsailnameidounielussuy vinlalaenady
DELETE 91nmanelay 2 fauandluguil 8.25
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h) M388nNTEUU Yilaenaiily Logout Aeuanslugui 8.28

JUM 8.28 mseenainszuvvUiATedlanea

¥ ¢ o = v
nsldauaunsainagay wasdnansitldlunisiudeya

a) alluanlusunsuain Repository 989 Github

|$ git clone https://github.com/BooMamoo/device-gateway.git

b) nsldanugunsalnegeuniluinsgiunisdeans IEEE 802.15.4

+ §8 Receiver Wiuwnsaalanea wazanglwliiu Sender sanandlu
U7 8.29

Receiver

Ui 8.29 nsldaaunsalmaaeuiiluinsgiunsdeas IEEE 802.15.4

+ ldaulsunsudinananldlunisfudeyavingunsainaas und
mmgmmﬁ?iami IEEE 802.15.4 91n Gateway example Directory

‘$ python Device MRF.py

72



o nstdnugunsainaaeuiiltinalulad Bluetooth

+ wllviiugunsainaaey dwuandugun 8.30

Ui 8.30 mislduaunsammaeuildinalulad Bluetooth

+ 1dlusunsu Bluetooth Manager wUsInguiieng fauanslugui
8.31

Bluetooth Devices

<> (O} setup... Q SendFile |

& Corobot108m
Unknown
V' 98:D3:31:50:4B:A2 Il

9 Corobot108s
Unknown

98:D03:31:50:4C:B5

A 22.06KB 0.008/s% 1.76 KB 0.008/s & B

3‘1]171" 8.31 uUsunsu Bluetooth Manager
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+ AANYI19 Bluetooth ffidaan sty waalden Setup A8Using
nihsiauanduzui 8.32 a1ntuwden Forward

Bluetooth Assistant

Connect to:
@ serial Port

Don't connect

Cancel Back Forward

FU7 8.32 nsasmeunsalnaaeuiildinalulad Bluetooth

+ mnweudegUnisivadeuiunseslaneatlufiieuiosuds s
Usngnaestonnny awwandlugui 8.33 uwaznine1aves Bluetooth
Manager dilanuazuannagun 8.34

Serial port connected

Serial port service on device Corobot108s
now will be available via /dev/rfcommO0

FUA 8.33 naasdonammisingnenainisitenseaunsalnesey
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Bluetooth Devices

Search o ) Setup... Send File
Q & (N

9 Corobot108m
Unknown
98:D3:31:50:4B:A2

Corobot108s

Unknown
98:D3:31:50:4C:B5

A 22.92KB 21.67 B/s% 3.26 KB 29.33B/s W B

JU7 8.34 Usunsu Bluetooth Manager ngviasmaideusiegunsalmaaeu

+ ldanuldsunsudinanaildlunisSudeyaaingunsalnaasuinly

walulad Bluetooth 21n Gateway example Directory

‘$ python Device Bluetooth.py

d) msldnugunsainaaeuniunsgIunsdesas IEEE 802.11

+ ldnuldsunsudinananldlunisSudeyaainaunsalnaas und
mmg']um'i?iam‘i IEEE 802.11 210 Gateway example Directory

‘$ python Device WiFi.py

+  gllvifugunsaineaey dauandlugun 8.35
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FUM 8.35 nmsliaugunsalmaaeuiiiluinggiunsieans IEEE 802.11

e) MsldanugunsalnaaeuiiuInsgIuNIsaeas MQTT

+ ldaulsunsudinananldlunisfudeyavingunsainaas und
mmsgmmﬁﬁams MQTT 11 Gateway example Directory

‘$ python subscribe.py

+  Publish Yayavngunsaivedeu sauandluzui 8.36

Publish

Topic

loTPlatform/MQTT/Temperature

Payload
50

QoS

CH

Retained

Publish

< c2 3

JUM 8.36 nsldaigunsalmageuniduinsgiunisdears MQTT
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3) msldauiuled
- mldeuiuled vazddildidngssuu

a) wihwsnvewiuled vardililiddssuy waneiagui 8.37

loT Platform for Agricultural System

Piatform for data commiunication and osta analysis
2 of agricuitiral sensors

U 8.37 wihusnveaSules vaszdslulaishgssuy
b) TeFegunsninelussuy

+  Wignihsevegunsalnglussuy Tneideni DEVICES uuuay Nav
Bar sauanslugui 8.38

37U 8.38 msidhgmhsieteaunsalnelussvuuuivlesd

+ wihsgegunsalneluseuy uanwiagun 8.39

Devices

37U 8.39 mhmedegunsalneluszuvuuiulesd

7



+ Badrgeunsainielussuy aansavild fdl
1. \deniadeslanoaiifosnisgioya lasidenannmineiay 1
Fananslusuil 8.40
2. annsofungunialluiaiedlanea lnoamidogunsnifives
Aumanvanelay 2 fauandluguil 8.40

Devices

1 2
Choose Local Site

37U 8.40 Bmsidhgeunsalmelussuvumivled

3. y1evegunsalluniedlanea Uanwiagun 8.41

PAS CEVEES AP Do -m

Devices

7Uil 8.41 TieFegunsallunTeslaneauuivled

) i API
+ 1gvin APl Tagidenyl API uuuau Nav Bar sawandlugui 8.42

am | IDGN SIGN U }

Ui 8.42 masuihgmin APl

78



+ wh APl uanssaguii 8.43

API

Get All Local Sites

Description Gt the list'of lacal sita in the System
Request
Method URL
o lapirgcal
Request Body

U7 8.43 i API vausdilailaidhgazuy
d) msameideugly

+ Wgnihamzileudly Tneideny SIGN UP vuuau Nav Bar fgians
lusui 8.44

JU7 8.44 nsihgmibaszideugly

+  msamesleugld vinlaensendeyaliinsudiu uaanafiUu REGISTER
Aauandlugun 8.45

Register

......

JU7 8.45 nsasmsiUeugly
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e) mhnsigssuy

+ Wgnihdigssuy Iaeidenil LOG IN uuuau Nav Bar sawandlugy
71 8.46

JU7 8.46 msithgmindrgszuvvuivles

+ wMSEIEuY uanaragun 8.47

Login

Ui 8.47 wihmsihgszuuuuSules
¥ < g L |
nsldauwauled aMendadigssuu
a) Nsgsyuumgdvsvesandninly

+  nshgsyuumedvoveaniniily uanadaguit 8.48

DEVICES A LOGIN |'1|er|.I|‘|

Login

3U7 8.48 misihgsyuunednsvesaiiniily
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a

A v a Y v a Y a a = o
+ LN@L%WQ53UUL§8U3@8LL§33 Nav Bar Q%NGU@%JJ@LWNLWN "'ZNLLa@QﬂQETJ
8.49

DENCES  ANALYZE  GATEWAY M DG OUT  NooMamoo

JU7 8.49 Nav Bar mgvainisihgszuunagansvesaundnialy

+  wihgPegunsalneglussuy uansdszun 8.50

DEVCES ANAIYZE  GATEWAY AM  LOGOUT  BooMamoo

Devices

FUM 8.50 mhsedegunsalmelusyuy mevaudigsruy

e v

+ @a1wnsagdeyavetgunialnnesnis lagnadl INFO deuanaluguy
8.51

Location

Interval

JU7 8.51 msptayavesgunsaluusiuleas
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+ mhveyavesgunsal uanaragun 8.52

DEVICES  AMALYZE  GATENAYT & 1OGOUT  BooMamoo

Device

Device Device
Location Bangkok

Interval 300 Secands

Type Tomg it - e

i Theshoid

‘Max Threshoid

FU 8.52 mhteyavesgunsaluuiules

+  nsateyaiilaannisnsirinvesgunsal vinlagnaiduvuneay 1
Aananslugui 8.53 Feanunsagleyala 2 sUkUU Ag

Device Device
Location Bangkok
Interval 300 Secands
2 @ @
Type Temperature Unit Celsius (€) @ e
Min Threshold 18 Celsius [C)
Max Threshold 42 Ceisius (C)

FU7 8.53 Timsuansteyailgainnimmsivinvesgunsal
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1.

Pagalusuuuunisns lagnafidununglay 2 dauandlugud

8.53 Fzusinguihuansdeya fanslugui 8.54

MRF1 - Data
Type Temprratye
Unit: Cedzas (C1

1 13052016 I 0630 330

130526 18051 /m

FUN 8.54 mhuansteyaluzUuuumisg

2. doyaluguuuunslidy Tnenanduvingiay 3 dsandlugun

8.53 Frzusinguihuanideya fuanduzui 8.55

MRF1 - Chart
Type Temperntirm
Unit Codsinrs (T

FUM 8.55 wihuansteyaluguvunsiiay

+ %11 Analyze

1.

1iguiin Analyze Tnoidendl ANALYZE uuuay Nav Bar
fauandluzu 8.56

PAS DEwiES | awalrsz | GaTEwer AR DG OUT  BooMamoo

§Un 8.56 n7319gn) Analyze

2/ [ Y a o A a 1 1
"U1 Analyze WUATNTILEASA LA UITLAT B9l aADALARE LAY

'
[

AIBE TIUARIRIFUN 8.57

U
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g‘l/ﬁ" 8.57 wil Analyze

+ Wi Gateway
1. 11guti Gateway lngidenil GATEWAY uuuay Nav Bar
Fauandluguil 8.58

JUN 8.58 madhguil Gateway

2. wth Gateway (Hunihfldlunsenluanuazanvlvansinans
aldlunisiutoya Fauanssiaguin 8.59

Gateway

§ Deveiop Cateway

How to develop gateway

Solution 1. Get data from davice

Z Send data [Dota table) to UAL (Aeguest
tablzl

gi]ﬁ' 8.59 il Gateway
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Ineni Gateway avUsznaulusig 3 d@u Ae

- APl vasfnansiltlunsiudeya Tauansdazuil 8.60

- msdwlvandanansiililunisiudeya Fauanadasuil 8.61

- msamilandinansililunisiudoya Fauanadsgud
8.62

£ Develop Gateway

How to develop gateway

Solution 1 Get data from device
2 Send data (Data table) to URL {Request
table)
Data
Type Data

JUM 8.60 APl vosananiildlunisiudeya

£ Develop Gateway

[3] Upload Gateway

Upload Gateway

[] Download Gateway

JUM 8.61 msenlvandanariiltlunisivdeya
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£ Develop Gateway
[3] Upload Gateway

[¥] Download Gateway

Gateway Owner Download

Wifi.py Boo Mamoo DOWNLOAD

Bluetooth.py Boo Mamoo DOWNLOAD

MRF.py Boo Mamoo DOWNLOAD

MQTT.py Boo Mamoo DOWNLOAD

U 8.62 msmnllvanianariilslumssutoya
b) NSNETEUUMEANEVRINARATEUY

+  MINETEUUAMEANTURIEARATEUU LaARIAIgUT 8.63

DEACES AN LDGIN SN P J

Login

adminggwebiie.com

3UI 8.63 MADIGILUUNIETNTVOIRAUATZUY

a

+ angdsruuiseuiosnad Nav Bar awlvayaiiisiiy Jananansgy
8.64

DUVICES  ANALYZE  GATEWAY AR LDCAL  LOGOUT  Admin

FUM 8.64 Nav Bar n19vain 15 1gse uungansvessguassuy
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+ 911 Local Wuntaldlunisamezidouesaalansanislussuu @4
wARIRIFUN 8.65

| PAS DEVICES  ANAIYPE  GATEWAY AP IDCAL DG OUT  Admin

Local Site

U 8.65 wih Local

Tnoteyaiildlunisameifounieslanoa wansfsgudl 8.66 @
Uszneusg
1. Local Name fla Jovpairdaslanea
Yo fe Fesiilddmiusryiumisiiedodanoansay

Y
2
U

Longitude Aa MuvisiinnaeIgainIedlananiag

Y

2
3. Latitude fe sumisiinnazAgniinedansasieg
4

Local Site

........

wtpiy., J

Go-gle

JUM 8.66 tayaililunisawmzideuiniolanaa
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0 M3eeNINsEUY hlaenafitu LOG OUT fauanslusud 8.67

7Ui 8.67 mseenvnsyuvuuiules
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9. UszIAuan

UNEMIYIUNT SEYYNA lavUszandatdn 5510503980

AAIVNIFINTTUABURNADT AULIFINTTUAIENT UANINYIBBNEATAANS

flogtlagiu 49/296 mythufavesialan wouiadlne 39 auugwIAvia 2 WvIsAADINN
wataiy NFuNNUMIUAT 10240

Inséwiiilefio 089-747-4073

E-mail yanakorn eve@hotmail.com

SEAUNSANEY UTeuyea

ARAINTANEI gy UnsAneiay
liseufAnwinaulany lsassuguuuiusgUtug 2554
lisgufAnwneuau lsassuuensUauauiiusguiug 2551
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