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BEUFAUNUY WAZANFIAYVR Internet of Things

Beuilaseaing wazn151gaulusunsy Arduino IDE

Foudnisldeuuasaiilédy ESP32 uay ESP8266

= v o 4 < aa
LIYUINIININIU Input/Output YDINBIALIUSADNLATAINDA

Beuinisaeansluguwuuaynsu (Serial Monitor)
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Tuauii 1.1 Nugrudumesilalunnassnds uazn1sldeu Arduino IDE

oc]

Wilelvl-§
Genuino
ARDUINO
AN OPEN PROJECT WRITTEN, DEBUGGED
AND SUPPORTED BY ARDUINO.CC AND . ~ Y /—\
THE ARDUINO COMMUNITY WORLDWIDE B b4 1 | L)
(W | )

|
LEARN MORE ABOUT THE CONTRIBUTORS %
of [CCITECIIEA on arduino.cc/credits

Preparing boards...

@ Y EECi R necTec” :Tg_._-
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) KUARAYBY Internet of Things

WAR Internet of Things 1snan Kevin Ashton 1ud
A.7.1999 Tnuldiausiuafni
“masthasvewingg  lidnendunoufinmed, nsesins uazaunsal
asratunBeusefueiatiedumediin et nuaauznsaIY
anuzdoya wazufandenduau”
Tslutasaaniulanisddndumesidnliliuuuiffiauiuin
loT IWanusie uawiiteduniiuansnsly wu
- Machine to Machine (M2M)
- Ubiquitous Computing
-  Embedded Computing
- Smart Service

- Industrial Internet

Kevin Ashton

KlauauuafAn loT

By Piyawat Jomsathan
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AAMUNNYVDY Internet of Things (loT)

. & e ¢ & ! - da - a ' P
Internet of Things (10T ) w38 “Buwnesidnlunnds” nuneds n15Ndwe9 gniesleyndaneenudig

landuwesidn yihlduywdaunsaineu uarmuaudiniseunsalnieg maesetisdumesidn wu nsdade-

Un gunsalinsedldluii insesdedeans nsedlddinau insesdenanisinens in3esdnslulssnuanamnssy
s oeltludinuseanusneg

99/ Vo9 loT

Ya1d8 Va9 loT

1. WuAnuazanauiglunsinauLarmseiuIs

2. WuAMNsINGL wazUsyansamlunisyinau

3. ansunuludeineg adldennnisld loT

By Piyawat Jomsathan
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-
o

End Nodes
Connectivity
By Piyawat Jomsathan 7
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) 29AUSZNBUVDY loT

End Node: B}

By Piyawat Jomsathan
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Board tUusu
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Data rate &
Power Consumption Cost: Low © @ @ @ High

A

100 MBps

Wi-Fi
Hal.ow

1 MBps

100 KBps

1K8ps

By Piyawat Jomsathan Page 9
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-3
) 29AUSENUVBY loT
Central Servers/Cloud ) Central Servers/Cloud #® ﬁuﬁﬁmﬁuﬁau‘,mﬁaﬁmm%ﬁﬁL‘?Ju Web Server,

Application Server \ugiu Tns¥agtudwmsuszuu 1oT feuld Cloud Wuiunidaiu
Joyalas?l Server Uag Cloud fiANuuanasiuAD

=

| Server 1

A A A a d2 o Y a Ay ' 1

i(o A msoavie lsuasuaeuiames s liimslussumaiothondgn |
| ' A a ddo @A as ¢4 a o a a

o Ao nTespeuianei mhmhidludioesinsilszaninmge Saw
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|
5 |
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) o

Handy Sense

A5 199U lo

s:uulsvidoudoou: (Smart Farm Monitoring System) &

Page 11

“HandySense” %5® “Ssuulnuasusiug
vhsusanier” hinaluladioues (sensor)
ungunsailaledi (Intemet of Things) §
gunsainseiauazauaanwwndeniiiu
Uadurenswiaulavesivna

Varuna {ine1nn1sseuan
walulationasuliaudy vde Tnsunaz
Usyayrszieg (Artificial Intelligence) 1{lu

d v
irsasiadasufituminnsinumns Taeld
malulatinianmaineraialinlszanann
manazilgn

HusruuitersaslunsihseTa Ac jua
IoT Usznaulusae 4 waluladdes 1.5vuunsivin
HALAnANIANINNINEATN GROW FT System
2.55UUATITIAUATAAN AN IMVIINIEMN MuEye
System 3.55UUNTIVINRALAAA AN NYINILAL]
ChemEye System 4.52UUATITIALATAAAIAN NN

Fnm Minimal Lab System

By Piyawat Jomsathan
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Smart Factory
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Digital Workflow
Visualisation Asset Management
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”QI
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Smart Factory
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Wszmealng)
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wniuidn/Daldl sruunueuaamgilusios
asrvdounmnm lUaufismaeiinasaqng
YoAI0IINS uarmsRRRaTe N R
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Smart Production Line: Niddesr ,._:E”'

By Piyawat Jomsathan
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L% [ v
) A9819N15 19U loT
Smart home

& < s P o o -
A uJuszuUUwuqﬂimwummwuauﬂwmmsnmuau

gunsal uaz szuunmgludildanaeusnniennd
1l internet #1u Application Tu Smartphone e

A o o o '
noUAUDY Lifestyle GLN‘UQQU‘U HAT YIANUTODUND

. 4 Y v 1%
3¥UY security WeraAuUasnduneludula

DOOR

A SENSOR
o SWITCHES

CuRTAIN = LIGHTS

WiNDOW
{ ] COOKER

TVBOX HI-FI SOCKETS

e B

INTERNET OF THINGS @ HOME

CONTROL YOUR SMART HOME AT ANYWEHRE AT ANYTIME

By Piyawat Jomsathan l Page 15
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Smart Home Product

- control scheduels  control status status control
\ Myie Human Sesnor o
Scckat Zighoe -
s

Mijia Wireless Switch

SONOFF WiFi smart voice control switch

SONOFF i o
i Veckie

i P o 18

| ~ & W
1 Remote  Timing  Share Sync  Poweron . Voice

Miia Temperatare Sansor

Mijia Gateway V3 1, '

By Piyawat Jomsathan Page 16
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SMART CITY
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f29819N15 19U lo _

Smart health

loT in Healthcare

®

A79814 m-Health & Realtime
monitoring #3eNIRsIIRTILAZIENTE e
guamruinsdnsidetie uaundindu
uazgunsalaildsingg (Wearable) wuu
Real time &sanunse Weusedeiuuaziu

senindihuasyraINTINIsuWNg

By Piyawat Jomsathan

SMART CITY

Govijo:lsUnv

Tsowennna ua:
yAamsmomsuwng

Page 17

uSdnus:iu/
Us:riudon

300dulsa

(Detect early warning signs)
)

fuanu
\duosaoudasyana casasums

A0euaaodunululsowsina

foauland
unby

e .
) r»_id:u/ng\(m';a | I, \b
nuguagidde {1
P et JTEENY
>

r - -

dudon wdavla >
uazqunsni
momsuwnd

adu smmstad

aniw:duouacldidovdu (Seit

0203
10ulamatunisseresouivans

wwndlouludndu uaaose:nnly
mshngnunlulsowauna

ourolsA8 ombiymsedodumn
bl

Page 18



Tuaun 1.1 nqufjidesiu

% LcD vadn 7 SEGMENTS
-
INTERNET OF THINGS
vedn RASPBERRY PI
3 anall T0uanIA OLED
Tugansraduaiu
TugagmrinsAdmin RFID
((((‘“‘»))) Tugansasdumuiadioul

Tugainarwahanauduuse frdumudiusld

Tugadnssusnn

it V1.0 by NECTEC
vain ESP8266 vain ESP32
é Fnd

By Piyawat Jomsathan
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End nodes in I-Kit

~ DR Sensor Module

v & 9w @ %
wumn: 'l‘ﬁmw'mn'nuwu LLEiN

DHT Sensor Module

1 v
wiii: Winsaadngaumgiuazaaiuiu Tnesudn
5 . G e (Lot
Wy analog signal 37nUU chip Tuiduwes
azuUauiiu digital signal

23 September 2022  Page 19

MQ2 Sensor Module
wihitTugansaadauRa Aladaufalalu
sulusndulniiiinannnisinlndigae
feaniunldlunsasasunisives

wAgeg9

PIR Sensor

\‘ v i Tugansaadunisiadaulng
> ' v
__ puA WU
"-;*:J.“”;E (L

17

Push bottom switch

wiil: Welauazstoasaslniinld adndwalushy
wilulssinvadndnafinUdesdu (Tact
Switch) dslums@oulusunsutiuanunso
Uszgnale

-

' v & v v o o wy
N w1 AadumuuTuald danse
iluszgndldenldvaeguuuy iwu

Potentiometer

el U5umnuadnevas LED
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End nodes in I-Kit

Ultrasonic Sensor Module

v o v u v a
wt: ldnsaadnszeznie Aaeadau
Ultrasonic

FaudnIna OLED
wihii:eeudanenatiaireninTagsneinidunid
(Organic Semiconductor) ﬁﬂﬁnw:lﬂu#ﬂﬂ’lﬂ‘w-
Fatiune q egssuinatauan (Anode) uaztaay
(Cathode) uazanunsaasuadlddiofinssualyiin
narinu

18

RFID Module
wiii: dulugaiildsudas
Key Card

vUEAINE LCD
Liquid Crystal Display FaTuvaiivunainudn

AsanRaan vannishediuviasveziideseadng

vizefiFendn Backlight ag Wisiinnsudssnszualniy
a o .
wWlnseduingn fesrilindnlusauas

Relay Module

wivind: Tvivdhinafadswuy
weafuaind Insaruaunisvineu
Aagln

7 Segments Board

v o o o v o
NUIM: NUIIBUEAINANIAY - ADNYT

- .
1dunaia Wevilvivasa LED usazaas
a v o 3 ° v
fanFouiiu Aazviluansesnuidu

o o v
Aawnsavasula

By Piyawat Jomsathan 23 September 2022  Page 21
Tuaui 1.1 nqufjivasiu

NodeMCU (ESP8266)

NodeMCU-12E %30 V3 vi3e Development Kit V1.0 (fodentiutuiugin) iunis

111 ESP8266-12E w3 12F mn@esaiudivutasdiyno: USB T UART ﬁa?mitﬁ.m%ﬁ

Tnuelusunsuiisuns saeguunnnssunadiniivonuuuinlifnnsaauuunsons

AnaNUAManaila
pa

O

HHHHHHHY
AARRARARAR"

OO

1 1 999 SUMs

Sum 10 Ua
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VnATIESIveY ESP8266 Wi-Fi Tiviiligunsainans o ade ansnsadieniiulan

981 Internet Sainty ESP32 Baudususionin ESP8266 fimnnanda use uazilanduees
N9 ESPB266 uagtiisesiunmsdisulusunsiuu Arduino IDE 8¢

:
|

GND
GIOP23 VSPI MOSI
g GIOP22 g 12C SCL
(35HEERE TX0
E3g GIOP3
EXg GIOP21 g 12C SDA

8

ADCO g GIOP36 gkl

ADC3 g GIOP39 N,

ADC6 g GIOP34 giFR,

ADC7 g GIOP35 (R,

TOUCHI @ ADC4 m GIOP32 il
TOUCHS g ADCS GlorP33 giEN
DAC1 ADC18 _» GIOP25 ZiEB

DAC2 ADC19 g GIOP26 gl

TOUCH7 @ ADC17 m GIOP27 pEk)
TOUCH6 @ ADC16_m GIOP14 gGF)
TOUCH5 @ ADC15 m GIOP12 gfH)

2
*
o

Eilg GIOP19 g VSPIMISO
El)g GIOP18 g VSPISCK
FE)g GIOP5 g VSPISS
oz GIOP17
27HEREDE RX2
(26HEEEI ADC10 g TOUCHO
GIOP0 g ADC11 g TOUCH1 IANUENRNSneNaIEVE’ Capacitive Touch , Hall
Pz GIOP2 ADC12 g TOUCH2
FKlg GIOP15 g ADC13 g TOUCH3
PPy GIOP8 g FLASH D1
F
Fl)g GIOP6 gFLASH CK

|

Q
(=
3
3
g 4
z [
3
g

TOUCH4 g ADC14 g GIOP13 giH

FLASHD2g GIOPS gi[3,
TX1 FLASH D3 g GIOP10
LASH CMDg GIOP11

Vin 5V_gfE)ge

, UART , SP|

2
b

!!

By Piyawat Jomsathan Page 23
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N1SBULUSHASUUY 1-Kit

madeuTilsunsuaIugumsieu it awnsaldTilsunsy Sketch Y04 Arduino TDE, PlatformlO %350

. 6 ' ¥ < 2 g 1 I
Visual Studio Code s 1un150U511519¢ 19 Arduino IDE FailuTilsunsuldadre Weudenm ¢ nazih
Open Source T 1W1FnudeTag hifia 14910 I85uanuiionga Tundsdoyalidnuduaunnuie

e (CL PlatformlO

ARDUINO

AN OPEN PROJECT WRITTEN, DEBUGGED
AND SUPPORTED BY ARDUING.CC AND L 25
THE ARDUINO COMMUNITY WORLOWIDE L }
LEARN MORE ABOUT THE CONTRIBUTORS J

o [CLEIECTEMEE on arduino.cc/credits

3 O=8 Q=0 X3 O= Visual Studio Code

Preparing boards.
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N1SNAAIN 1 N15AAR9LUSHNSY Arduino IDE

Legacy IDE (1.8.X)

1. MM sAnAa Arduino IDE Taedn Link:

https://www.arduino.cc/en/software

|
T A w@an Windows win 7 and newer
Arduino IDE 1.8.19 Windows dmsuszuulf]uanis Window
Windows

The open-source Arduino Software (IDE) makes it easy to write code Windows app Wing.1or10 | Get:a
and upload it to the board. This software can be used with any
Arduino board.

Refer to the Getting Started page for Installation instructions.
£ i 1d@en Mac OS X 10.10 or newer

SOURCE CODE

Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

dmsussuulfiinnis Mac OS

Previous Releases

o laadih L £ib scal thaclacsic 10 Ll hatacal

By Piyawat Jomsathan Page 25
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N15NNav9N 1 N15ANASLUSHNSY Arduino IDE

WARDWARE  SOFTWARE  CLOUD v  DOCUMENTATION v  COMMUNITY v  BLOG  ABOUT

Support the Arduino IDE
Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 58,491,793 times impressive! Help its
development with a donation.

$3 $5 $10 $25 $50 Other

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

— Y

3. \@en Just download

R

By Piyawat Jomsathan Page 26

Learn mor= about donating to Arduine,
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N1SNAAIN 1 N15AAR9LUSHNSY Arduino IDE

PROFESSIONAL FoucaTion sToRe SIGH IN

(o0) WARDWARE  SOFTWARE  CLOUD = DOCUMENTATION = COMMUNITY + 8106 ANOUT

Support the Arduino IDE
Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 58,491,793 times — Impressivel Help its
development with a donation.

$3 $5 $10 $25 $50 Other

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

lg

'3 < )

4. seuATIulnanase 3Nt
panadalud

Showrall |

£ Heine-1818-win. exe
e

2t
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=i ¥
1‘1]\1’1“% 1.1 YUNDUNIINAADY
A5NAaN 1 N1sAARelUsLAsY Arduino IDE
T @YT— 1. ¥nsamiluan Arduino IDE Taedn Link:
- https://bit.ly/3UeTkyo
" o 9, Lté’amaﬂwjm Arduino-1.8.19
|_ i uusAudu > Software &wsumsispu ~ 2
» @ lasuasdu el
5 E—l.'] T arduino-1.8.19-windows.exe &%
2, uniiudu ¥ CH341SERZIP 2%
© aam §  CP210x_Windows_Drivers.zip &%
ﬁ Paren MQTTBox-win.exe &%
™ Kea
Page 28
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TUuUN 1.1 YUABUNISNAADS

N1SNAAIN 1 N15AAR9LUSHNSY Arduino IDE

Do you want to run this file?

Publisher: Arduino LLC
Type: Application

you trust. What s the risk?

Name: ...indows\Downloads\arduino-1.8.3-wir

5. paneAnAaluswnsy

Arduino IDE

From: C\Users\Windows\Downloads\arduino-;

Run

)

[ Cancel |

2. While files from the Intemet can be useful, this file type can
@ potentially ham your computer. Only run software from publishers

—

22
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TUUN 1.1 TUABUNISNAADY

NSNAaRI 1 N15ARNIIUSKASY Arduino IDE

(oo} Arduino Setup: License Agreement

Please review the license agreement before installing Arduino. If you
9 accept all terms of the agreement, dick I Agree.

IGNU LESSER GENERAL PUBLIC LICENSE
\Version 3, 29 June 2007

\document, but changing it is not allowed.

by the additional permissions listed below.

S ]

ICopyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
[Everyone is permitted to copy and distribute verbatim copies of this license

This version of the GNU Lesser General Public License incorporates the terms
land conditions of version 3 of the GNU General Public License, supplemented

By Piyawat Jomsathan



TUuUN 1.1 YUABUNISNAADS

N1SNAAIN 1 N15AAR9LUSHNSY Arduino IDE

Check the components you want to install and uncheck the components
0 you don't want to install. Click Next to continue.

Select components to install: %] 1nstall Arduino software

Space required: 417. IMB

Cancel I Nullsoft Install Syste < Back Next >

23
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TUUN 1.1 TUABUNISNAADY

NSNAaRI 1 N15ARNIIUSKASY Arduino IDE

Arduino Setup: Installation Folder - X

Setup will install Arduino in the following folder. To install in a different
A folder, dick Browse and select another folder. Click Instal to start the

Destination Folder

C:\Program Files (x86) \Arduino)\

Space required: 541.6MB
Space available: 241.6GB

Concel | ot Instal 5yste <gack || nstal

By Piyawat Jomsathan Page 32
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N1SNAAIN 1 N15AAR9LUSHNSY Arduino IDE

Arduino Setup: Completed o

Cm\detad

Show details |

e
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Tuaui 1.1 nqufjivasiu

-, Q @ o  MRegesr

ARDUINO IDE (DigitulWPite(LED_BUILTIN,HIGH) —10246200464C...)

Sketch = Ct+ F :
Compiler AVR-GCC 484 Arduino IDE
Arduino IDE utasTéaiiisn

WouldnTusunsy (Sketch) i oy wuvaddaldnanedununil
) oy (Sketch) Winanedu "

UU Arduino IDE microcontroller (hex) 1la

2 C++

mm\(‘“ REMSE,

- - Weuuazdalusunsufiinunasuas
.hex Alndasidn1suaTes (machine code) 1u

Wunweil Microcontroller i€l
#1u USB (Serial Connection)
[

wag bootloader ﬁnnmaguum

ndduaduiavgrudunniidnlilnegunsalaedniilusunsuldigu
< - L v ° . A v - -
Lilasnoulnsaiaed finsasdndeyanisimunamiadoyadu q i

duiinlugUuuuiavgiuiiuun
‘
uan
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Tuaun 1.1 nqufjidesiu

Arduino IDE

myeaguaalisunsa
Arduino IDE

By Piyawat Jomsathan

[ Verify l[ Upload ]INew][ Open ][ Save ]

| Serial Monitor |

sketch_dec07a

tup O
put your

Console

Arduino/Genuino Une on COM3

Tuaui 1.1 nqufjivasiu

Arduino IDE

iy el sunsa
Arduino IDE

By Piyawat Jomsathan

@ sketch_dec07a | Arduino
File Edit Sketch Tools Help

OO BEEHA
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TUuUN 1.1 YUABUNISNAADY

MSNAGRN 2 MSANAIUDTA ESP8266 Waz ESP32 Ul Arduino IDE

@ sketch_mar02a | Arduino 1.8.13
File Edit Sketch Tools Help

New Ctri+N
Open.. Ctrl+0
Open Recent >
Sketchbook >
Examples >tetup code here, to run once;
Close Ctri+W
Save Ctrl+S
Save As... Ctri+Shift+S
Page Setup  Ctrl+Shift+P
Print Ctri+P
W Tode here, to run repeatedly:

Preferences Ctrl+Comma
Quit Ctl+Q

7

1. ¥nsAnsa ESP8266 way ESP32 wuuaaulay laaidan Preferences an n

By Piyawat Jomsathan

TU9UN 1.1 YUADUNIINAABA

N1SNAADIN 2 msamwaéﬂ ESP8266 ey ESP32 UU Arduino IDE

Page 37

Settings  Network

Sketchbook location:

2. diudorutsansiiadluges Additional Boards Manager URLs fan1m
https://dl.espressif.com/d/package esp32_index.json,

C:\Users\Admin\Documents\Arduino

Theme: Default theme | (requires restart of Arduino)

Show verbose output during: [_] compilation [ ] upload

Compiler warnings: None v
[[] Enable Code Folding

[[] use external editor

Display line numbers

Verify code after upload
Check for updates on startup
] use accessibility features

g _eq:azsswm_maex,,sonl (=]

‘Additional Boards Manager URLS: [bp32_index.json, hitp://arduino.esps266, P
C:\Users

\AppData\Local\Ard \pi T
Ardul not runr

oK Cancel

Edtor fanguage: System et http://arduino.esp8266.com/stable/package esp8266com_index.json
Editor font size: 22
Interface scale: [J Automatic = 100/3%  (requires restart of Arduino) /

By Piyawat Jomsathan
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TUuUN 1.1 YUABUNISNAADY

MSNAGRN 2 MSANAIUDTA ESP8266 Waz ESP32 Ul Arduino IDE

© sketch mar02a | Arduino 1813

ile Edit Sketch Tools' Help

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries..
Serial Monitor

Serial Plotter

Board: “Arduino Uno™
Get Board Info

Burn Bootloacer

1l WIFI101 / WIFNINA Firmware Updater

Programmer "VRISP midI”

Crl+Skifts]
CulsShiftsM
CuleShiftsL

b

| once:

1|

3. 1@9n Tools >> Board: “Arduino Uno” >> Boards Manager ... ﬁI\‘IEU

1 Arduino Uno
Arduino Duemilanose or Diecimila
Arduino Nano
Arduino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino Micro
Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduino Fio
Arduin BT
LilyPad Arduino USB
LiyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Rabot Control
Arduino Robot Motor
Arauino Gemma

/

By Piyawat Jomsathan

TU9UN 1.1 YUADUNIINAABA

N1SNAADIN 2 ﬂ’]'iaﬂsi‘U’e)‘gﬂ ESP8266 ey ESP32 UU Arduino IDE

Page 39

Y a o v Y a o a o v o a o a
4. [¥imanfTo IR UMILEIRUNATIN “esp8266” WUIINYNIIANAT esp8266 TivinnsAneasensaan Install

© Boards Manager

—

X

Type Al v |esps266

esp8266
by ESP8266 Community
Boards included in this package:

Online Help
More Info

Generic ESP8266 Module, Generic ESPE285 Module, Lifely Agrumino Lemon v4, ESPDuino (ESP-13 Module), Adafruit Feather
HUZZAH ESPB266, WiFi Kit B, Invent One, XinaBox CWO01, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0,
NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Module), Olimex MOD-WIFI-ESP8266(-DEV), SparkFun ESP8266 Thing,
SparkFun ESPE266 Thing Dev, SparkFun Blynk Board, SweetPea ESP-210, LOLIN(WEMOS) D1 R2 & mini, LOLIN(WEMOS) D1
mini (clone), LOLIN(WEMOS) D1 mini Pro, LOLIN(WEMOS) D1 mini Lite, LOLIN(WeMos) D1 R1, ESPino (ESP-12 Module),
ThaiEasyElec's ESPino, WifInfo, Arduino, 4D Systems gend IoD Range, Digistump Oak, WiFiduino, Amperka WiFi Slot, Seeed
Wio Link, ESPectro Core, Schirmilabs Eduino WiFi, ITEAD Sonoff, DOIT ESP-Mx DevKit (ESP828S).

By Piyawat Jomsathan
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TUuUN 1.1 YUABUNISNAADY

MSNAGRN 2 MSANAIUDTA ESP8266 Waz ESP32 Ul Arduino IDE

2

i o
4. ipdnNYearumudIfiuiA1d “esp32” axUsngnisingl esp32 Tivinisindasenisadn Install

@ Boal

Type |Al

rds Manager

I v Jesp32

esp32

by Espressif Systems
Boards included in this package:

ESP32

Dev Module, WEMOS LoLin32, WEMOS D1 MINI ESP32.

More Info.

By

Piyawat Jomsathan

TU9UN 1.1 YUADUNIINAABA

N1SNAADIN 2 m'samwa%ﬂ ESP8266 ey ESP32 UU Arduino IDE
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@ sketch_mar02a | Arduino 1.8.13
File E

6 void 1

dit Sketch Tools Help
Auto Format
Archive Sketch
Fix Encoding & Reload
Manage Libraries...
// B Serial Monitor
Serial Plotter

11} WiFi101 / WiFiNINA Firmware Updater

Board: "Arduino Uno™

Get Board Info

/] E
Programmer: "AVRISP mkil*
} Burn Bootloader

Ctri+T

Ctrl+Shift+
Ctrl+Shift+M
Ctrl+Shift+L

v v
winAnRasauIzLaRImeagY

) Boards Manager... f

ESP32 Arduino >

ESPB266 Boards (2.74) >

/
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Tuaun 1.1 nqufjidesiu

N15ASIVFIUND SN IAINSU

= ' ' @
1. \@euanevoNfasEniIng USB fluuain

1. AAN lcon Wauaene

By Piyawat Jomsathan

Tuaun 1.1 nauiiaiu

Ser
Device Manager

P

23 September 2022

' & o ' a o
3. lunti6n9 Device Manager \@auaINaudaIuvas Port liiadnvene wansivaau Port

A Device Manzger
File Action View Help
e mEm P
~ M DESKTOP-24QDK1T
i Audioinputs and outputs

I Computer

- Disk drives

Il Oispley adapters
M Frmvare

G Human Interface Devices
“B IDE ATA/ATAPI contt H
2 Keyboards

Silicon Labs CP210x USB to UART Bridge Tnemiss

5Uf9E19 wanewaved Esp32 Yo

Te1av Port fin COM3

@ Mice and other poirting devices
I3 Monitors
2 e adaniz

v @ Ports COM & (PT)
# Sikicon Labs CP210x USB to UART Bridge (COM3)

T
[ Processors

1 Securny devices

@ SMATCNET

¥ Software components
1 Software devices
ideo and game controllers

By Piyawat Jomsathan
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Tuaun 1.1 nqufjidesiu

n13AsvFaUNR A IdE T uSudetayad1uiu Windows

' A o ' a ]
3. Tuniineng Device Manager 1aauaIuIuiisdIuv0s Port Tipdnvene tiansI9dau Port

A Device Manager = o x

File Acion View Help

== m HBHm =

- % DESKTOP-24QDK1T A
§ Audio inputs and outputs

@ Battenics
& Biometric devices

© Bluetooth
@ Cameras
@ Computer
- Disk drives @ ' §
R Chcplay acpter FUA8E udnINaves Esp8266 o
M Firmvare
B Human Inteface Devices USB-SERIAL CH340 Taenmsnenan Port i COM4
"B |DE ATA/ATAP! controllers
= Keyboards
® Mice and other pointing devices
@@ Monitors

D
~ @R Ports (COM &LPT)
@ USB-SERIAL CH340 (COM4)

0 Processors

WY Security devices

@ SIMATIC NET

I software components

B Software devices

& sound, video and game controllers

"
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Tuaui 1.1 nqufjivasiu

¢ g Yo v W 1 v ° [ -
ﬂ'ﬁﬂi’JQﬂﬂUW@iVWIi‘Uﬁ']%%‘UiUﬁQ‘UBgaﬂ'WﬁU Windows

File Action View Help
e o
a2 user-PC
3P Batteries
© Bluetooth Radios
/8 Computer
s Disk drive
= DA:pIA) :;apms
=g DVD/CD-ROM drives < 5 a = K S |
&l Poowy i ottt 3UMI8819 WARINATDY Esp32 elsinu Driver azilinoanangnnla
4 0 Human Interface Devices o
5 Bluetooth Peripheral Device Yo .
4 IDE ATA/ATAPI controllers ‘Lﬂwqﬂ’ﬁ Download Driver
& Keyboards
i) M‘:i::nd svthu pointing devices
& Monitors
& Network adapters

.

5 CP2102 USB to UART Bridge Controller
T Uninown gence
1] PCMCIA adapters
477 Ports (COM & LPT)
§ Communications Port (COM1)
1§ Printes Port (LPT1)
B Processors
4 Sound, video and game controllers
& Storage controllers
B Suctem devices
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Tuaun 1.1 nqufjidesiu

mshinss Driver CH340 (ESP8266)

1. Download Driver CH340 link: https://bit.ly/3Hh5HTK

2. Tvihmsuanlad

h Stype
1 With WInRAR

CH341SER

3. Unlvawmes

4.@en SETUP

By Piyawat Jomsathan 23 September 2022  Page 47

Tugudl 1.1 nufidesdu
msdinss Driver CH340 (ESP8266)

g DriverSetup(X64) = X

Device Driver Install / UnInstall
Select INF CH341SER.INF vl

WCH.CN E
INSTALL e e # S

|__ ©8/88/2014, 3.4.2014
UNINSTALL

HELP

5.80n INSTALL |

game controllors

6. Ivinnasideuane USB 8nase antiulanadn A
WNUINAAAY Driver Suuioundn
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sinsa Driver CH210 (ESP32)

1. Download Driver CH210 link: https://bit.ly/3KUls5b

2. Tvihmsuanlad

CP210xVCPinstall
er_x64

3. Wounnldudalihnmadalnéde CP210xVCinstaller x64

By Piyawat Jomsathan 23 September 2022 Page 49

Tuaun 1.1 nauiiaiu

Welcome to the CP210x USB to
UART Bridge Driver Installer

This wizard will help you install the drivers for your CP210x
USB to UART Bridge device

To continue, click Next

By Piyawat Jomsathan 23 September 2022  Page 50



L.

Tuaun 1.1 nqufjidesiu

river CH210 (ESP32)

CP210x USB to UART Bridge Driver Installer

License Agreement

- To continue, accept the following license agreement. To read the entire
% agreement, use the scroll bar or press the Page Down key.

LICENSE AGREEMENT
SILICON LABS VCP DRIVER
IMPORTANT: READ CAREFULLY BEFORE AGREEING TO TERMS

THIS PRODUCT CONTAINS THE SILICON LABS VCP DRIVER AND
INSTALLER PROGRAMS AND OTHER THIRD PARTY
SOFTWARE.TOGETHER THESE PRODUCTS ARE REFERRED TO
AS THE "LICENSED SOFTWARE". USE OF THE LICENSED
SOFTWARE IS SUBJECT TO THE TERMS OF THIS LICENSE

Save As Print

_) | dont accept this agreement

s [
)

By Piyawat Jomsathan

Tuaun 1.1 nqufjidesiu

shimss Driver CH210 (ESP32)
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CP210x USB to UART Bridge Driver Installer

Completing the Installation of the
CP210x USB to UART Bridge Driver

The drivers were successfully installed on this computer.

You can now connect your device to this computer. ¥ your device
came with instructions, please read them first

Driver Name Status
\/ Silicon Laboratories Inc Ready to use

[_Fnsh T Cance

& Device Manager =}

File Acion View Help

= m ]

~ % DESCTOP-2400K1T
@ Audio inputs and outputs
P satteries
8/ Biometric devices
0 siuetocth

AR Homan nterface Devices
B IDE ATAVATAR! controllers
2 Keyboords
@ Miceand other pointing devices
@@ Monito
a
~ W Ports (COM & LPT)
@ sii 2101 USB to UART Bricge (COM3)

0 Processars

B secuity devices

@ SIMATIC NET

I Software componants

§ softwore devices

& Sound,video and game controllers

A4

By Piyawat Jomsathan

4. Wivinnasideuane USB 8nass antulanasn A

a ¥ 5 - v v
NUINNAF Driver 138 UTDYLAT
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dulsznovvedlusunsaniundaldifu 2 daundnde
1. Tassadane duls uazAnai
2. Wardiu (Function)

anunsadeulusunsud@aanls Tusunsuves Arduino udalefu 2 daude

Tun1s@eulusunsuniu C/Cr+ dmdu NodeMcU Tneldinenuns Arduino %

M#wea Arduino 981989m e C/C++ InoEonldlaidunazlausivini b R— I
Arduino a3l Faavan wagiligaibifinaniinililaseoulnsiaesodadnis

© skotch.doco7a | Arduino - i s
File Edit Sketch Tools Help

aketch_cecO7a

void setup()

o s ° o o a car X a & o s o v
Wandu setup() dalusunsuvinnuazvinmdvesilanduiliioansasen Saiionld
Tunsimusaidudurenisineu TneUndaldnivualuansvinnuseseigg

void loop()

o & l} ° o o w o X i a
Wandu Lloop() Wudninnu Tusunsuszviadsluiandulineiisaiunasnam

iU guABuNe Ussnana d51ulennne

LAY

34

By Piyawat Jomsathan

AMSun1smuaAIENAY WU MuUs wrsadisundiuiues

| e W P Y ooy o maoa od '
Tﬂillﬂill ﬂaummﬁqn'ﬁu UDNITINUU UQFIEJ\]ﬂ']UQﬂQV]’JWHWLﬁﬂ—‘lMﬂJ
vowulsuazteileiduligniosde
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6.

WUURnYin e
wuLinuRUEN 1

1.4olafelAssasnenugiuvadlusinsuniy C

f.
9.
A.

Lo

setup() ag loop()
main() wag loop()

void() ag run()

. program() uag start()

2 dolpfeviintayainldiiuameaiienlunivw C

)

L I 2 D W

» 2 D A

.int 9. float A. char 4. bool

AAS if (x > 10) nunedaasls

AN x dAwinnu 10

. ATIVFRUINAT X 1NN 10 vseldl
- 7UgUAYBd X IUATU 10

. LAASHAAIYDY X

Handu digitalWrite(13, HIGH); vidnefisegls

. 9IUANRINYN 13
_Unlal LED 7N 13
- BeuAgs (HIGH) dioWaly LED fivn 13

a.&alsill LED nsensu

5
n
9.
A. if() wag for()
a4

9

PINABINISIALN LED AnAne 1 3unf waeu dosldmadslnsiunu

. pinMode() wag analogRead()

digitalWrite() waz delay()

Serial.begin() tag Serial.print()

25UlATIATINUFIUTBIUTUNTUNYT C uaeninNveaflandu main()
Weuldswnsuniw C 1iali LED nsensu 3 A9 lnawpasasantiaian 1 3w
D5UNYANULANANNTENINAES if kA switch NBUENHIBYIINISIBINULARL LU

Weuluswnsuniw C f91uA19IN Sensor wazlkannaaIfeulauu Serial Monitor

10 asunentNvesilendu setup() kag loop() IVeuLaneeiueEels
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7. 1oNaN5919de

Lnilsde “Programming with C for Embedded Systems ” 1o Kenneth Reek
2.Aulws: https://www.arduino.cc

3.YouTube: 499 “ Teakoykingz ” 4991in3v1n115 NECTEC
4.nasusynaunsa@su / PowerPoint IOT fundamental

s.undeuseulat “aw C Woskudmiulalasnoulnsaaes” Tng @on.

8. NMANUIN
8.11288 LUUNNFAUNSEUN 1

98 AN AesUNe

1A59a1NUFINTRINIYT C Apeliflandundn main() 1l

1 2. main() kag loop() 2
P BuAUlUTLNTY

2 9. float ThAuAmedloy wu 3.14

9. AFIVADUIIAT X 41NN 10

o & if [Wnsieaeuteulvasivsewia
TERIRY

A. WeuAas (HIGH) dodal LED

y digitalWrite() T¥fivunaauzvaavo1hng
191 13

5 . digitalWrite() wag delay() 48 00/Jn LED warniaanan

U8 6
e C Alassasravande ety main) Jadugaisuduresluswnsy
void main() {

// andanelulusknsy

}

PNANAIILNIIUIINUUAIANBUUAIA UTUNDU

9
99 7
#0819 UTWATY LED NSEn3U 3 A9 (1 Iuninensa)

void setup() {

pinMode(13, OUTPUT);

36
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void loop() {
for(int i=0; i<3; i++){
digitalWrite(13, HIGH);
delay(1000);
digitalWrite(13, LOW);

delay(1000);

U9 8
if Wnsnaeuiouluily
ifa > b){ ... }
@ switch winzfunsdiifivareamdululdveswuys
switch(x){
case 1: ...; break;

case 2: ...; break;

U9 9

int sensor = analogRead(34);
Serial.begin(9600);
Serial.print("Sensor Value: ");

Serial.println(sensor);

U9 10
setup() vsuassRgdioEulusunsy (9aaen 1/0 tagisudunsitiouss)
loop() 131w 9 maeanian ([fsumamuaundnvedlusinsy)
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4 4 ~ - UAUR 9 .
Po1399/9UTBULUILNTUN T

1. wadwsnsiTuiIINASUR IR

ausnsdeulusunsuniw C muaunisvinauvedil LED taeegegndes Tolusunsy
Arduino IDE Tunssulnanuaznaaeulusunsuls wansmusuiinveu dszideulunisufifau
LaraIsnatuIeNan1INAaedla

2. $108msg/deulesnguerdn
UINTFIURLDLINURIIIA NTUNHUTRTDUTI9U NTARIUTUTUNTULUY GUI Agn1w

Python

3. AusIusNMUURIY
1.”Lsi’fl,ﬂ%‘aqa‘jaﬁwuﬂﬂil,t,ﬂimLLazuai’@lﬂmmﬂmaLaaﬂéfg]ﬂéfm
2. 38UlUSIATULALATIVEDUNAANS LARIEAULDY
3 UfTRuegradusyuulazUaonsiy

4. UTEaRABaNgAnTIy

AN (Knowledge)
1Losuelassainaveaniw C loegegnsias
2. vonalindoyauariuusiililuniw C ld
3.@%‘Uwaﬂﬁv‘hmumaaﬁwﬁamuau if, switch, loop lagnsias
4.85uenann1sSu-dedayarunesn Serial 1o
5 o5uptumeunaLdeudenunsaiduna/iondnaiuvesn ESP32 la
6.3vytumeumaTeunaznaaeulusunsuniw C ldnsudon

Auvinwe/nsEUIUMs (Process)
Lawnsadeulusunsuntw C avuaugunsal LED uag Sensor loagagnsias
2.a0150 Arduino IDE Tunisiaunlusunsuldetnegnis
3.aunsanadauiasiilutoranainvadlusunsule

AusnWUE TS (Attitude)
fa3esssunazAUTuRnve udan sidusEUUARNTTIN SLaTALULAE

Aumsuszgnald (Apply)

Uszyndldniw C iieasnessuumuauiiug ulunuasdladoulusunsunie C litoimun

loT 115958 UUDHLULIR




5. \eaile Jan wavqunsal
1 peufinmosndoudngs Arduino IDE
2.U9$n ESP32 130 ESP8266
3.d78 USB
4.va0aln LED Lay@asuniu
5.d18 Jumper / Breadboard

6. MUULUY/I9AITITN
1.Asy9deunsiieusev LED Wigneeanoudnglu
2. wsen LED AntansosnglwiAunsaduiidmun
3.ﬁ’uﬁﬂmamsﬁmuﬂqﬂﬂ%ﬁfiau%mil,msm

7. SumeunsUfRenu
1.1UalUsunsu Arduino IDE
2.3gulusunsumuaulel LED T 1 Juiiiuasdiu 1 Jund
3.AT1deuANgnARsvadlanLaysUlnandguain
4. dunananisvineuvedli LED
5. JuiinranismaassuazasUasildiFeus

8. ayuazInsalua
1. agUasilAGous
2 Yymvideguassaiing
3 3suAlala MINaIUIALLDY
a.anupniunsedeiaueuus iy

9. MIUsEliung
1.ansgniestaniion gndes asuiu wasituast
2. msiaueliaudaau ldnwgnaes
3.M3UEIUTINVRIENNTIN NNAUTUNUIMUAEIANUTURRYEY
4 pruAnasasslumsagy de/wanuiiauls wazuinnssy

10. tonAT8Bs Aenansuaiufiuiiu
Lwilsde “Programming with C for Embedded Systems ” 1ne Kenneth Reek
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1. wadwsnsiTuiIINASUR IR

anunsaideulusunsune C iegura1n Sensor wagianananis Serial Monitor 16
Tdfleriu Serial.print() waz Serial.begin() lagnsas JAs1toyadN Sensor kALSUILHANTT
naaaalel

2. $108msg/deulesnguerdn
UINTFIURLDLINURIIIA NTUNHUTRTDUTI9U NTARIUTUTUNTULUY GUI Agn1w

Python

3. AusIusNMUURIY
1.14A 43 Serial uazWeridunisanue Input lignsias

2 A99REAUNIINNNUIAY Sensor FLNEIAALALLAAINA lHaa

safimnuiuszuuuazlaensi

4. rUssaAlBangingsu
AuA3 (Knowledge)
LoSuelassainaveaniuw C loeegagnsios
2 vonvilateyauaziuusitliluanw C 16
3.a%°u18ﬂﬂiﬁﬂawumaaﬁ1§ﬂﬂau@:u if, switch, loop lagnsias
4.a5uenann1sSu-dadayarunesn Serial 1o
5 p5uptumeumaLdeuregUnIaiduna/iodnaiuuesn ESP32 1o
6.svytumeumaTounaznaaaulusunsuniu C ldasudou
Auvinws/nssuIuMs (Process)
Lannsadeulusunsuniw C aurugunsal LED uaz Sensor liagnagnsias
2.a15014 Arduino IDE Tunisiaunlusunsuldetegnis
3. ansanedeukazilutornnalnvedlusunsula
AudnWsTINaUsTad (Attitude)
T938555UMaTANUTURATRURBNT It USE UUARLTIWR S LA AlUlaE
Aun1sUsTEndly (Apply)

Uszgndldniw C iieasneszuumuaniiug ulunuasdlaloulusunsunie C itaimun
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5. \insile Yan uazqunsal
1 peufinmosndoudngs Arduino IDE
2.U95n ESP32 138 ESP8266
3.d78 USB
4.Sensor 114 DHT11, LM35 %39 LDR
5.d18 Jumper / Breadboard

6. AMUULUY/TDAITITN
1.Asy9deunsiieusev LED Wigneeanoudnglu
2. wsen LED AntansosnglwiAunsaduiidmun
3.ﬁuﬁﬂNamiﬁ’]ﬁuﬂﬂﬂ%ﬁﬁau%ﬂiﬂiLLﬂSiJ

7. SumeunsUfRenu

1.ousio Sensor fuvesn ESP32 nnuaavssiaeig

2. JalUsunsa Arduino IDE wazidenldnsail
int sensorValue = analogRead(34);
Serial.begin(9600);
Serial.print("Sensor Value: ");
Serial.println(sensorValue);
delay(1000);

3.7 UNAANSNS Serial Monitor

4 antiufinAdisulduaziinseiunliudeya

5.a3Uran1snaassiaztuiinadtusenuluau
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1. agUdedilaizous
2. Yoy wizeguassadiny
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9. myUsuiiluna
1. avgndasvanile gndes asufiu wagviuady
2. mydnaueinnudniau l9n1wgnees
3. NSUEIUTINVDENITN NNAUTUNUMUAEIANUTURAYEU
4. rrwiAnassasslunisasy de/manuihaula uazuinngsy
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Po1399/971UINN55UTaYE SQL

1. wadwsnsieuisEAUmhenTSey

93UIENANNNTVRITE UL UYL ARAE ANNFN UG TE NI T IdeR kUL IUToYauaE
a519m519meAds SOL 16 13uufids SELECT, INSERT, UPDATE, DELETE Liiedufunazdnnis
ToyaldufuRnumenugnied 5aUA LagsuRnyey

2. §1dannsg/deulsanguerdn
UINTFIURLDLINURIIIA NFUNHUTRTDUTIU NTARIUTUTUNTULUY GUI Agn1w
Python

3. aussousUszdmiag
Litlalassainauas nann1sieuYessuUg Uty alteduius (RDBMS)
2.813115009NKUUTIUTRLARAEAT AT NANUANLABINTYBITEUULA
3. Wunazvaaeufds SQL Liednnisteyalsogisgnios
4. UuiRnumenudusyuuwasUaensenedoya

4. yeusvasrllmgAnssu (Weuliasus wiside vinvends Iaide uas Yssandldv)
A3 (Knowledge)
1LoSunenannsvesgIutoyaideduius (RDBMS) la
2.UBNAULANATEIINNgIUTRLARAEAn T 19Ty Al
3.05UNF&q SQL Usgnw DDL (CREATE, ALTER, DROP) tag DML (SELECT, INSERT,
UPDATE, DELETE) ¢l
4.wansrudlaientu Primary Key, Foreign Key waganuduiusiiuy One-to-Many
Auvines / AS3UUATS (Process)
LopnuuugudeyanaynnielangagnAeenIunannis normalization
2.3pufds SQL Wieairsuazuilumsstoyals
3.1Tgudnds SELECT uiledududoya wagdds INSERT, UPDATE, DELETE iiladanisdeyals
939
aldlusunsugudeya (Wi MySQL / SQLite / phpMyAdmin) lumsufiRemlagnees
FuAudnuaEsuRaUsTasd (Attitude)
1ienusuinveukarseiinsyislunsianisteya
2. huegdissuuuaglvianudfgyiunnnugnassreslaya
3 3ty dednd uazsnwieuduvesdeya
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1 4 1 4
mumsUsegnaLe (Apply) |
Uszandldninug SQL iesanwuugiuteyarasseuu loT / Node-RED 1¢ 1ieds sQL Tuld
Tun1sdaiusazuaninatoyatuseuu Dashboard b Usuldimadianisduudeyalimunegiu
anunnsadaselunuedn

5. mM¥NeIREUS
1.mmiﬁugmﬁmﬁ’mzuugm%’a;ﬂa
2 Iassasnegudoyaileduiusiaganuduniusseningmnsnd (Entity-Relationship)
3.115Wds SQL Uszuav DDL

« CREATE DATABASE / TABLE

« ALTER TABLE

« DROP DATABASE / TABLE
a.msldF&s SQL Uszuam DML

o SELECT

« INSERT

« UPDATE

« DELETE
5. mMadeulesruduiudseninamsns JOIN)
6.n51#3ouly (WHERE / ORDER BY / GROUP BY)

Walumsiseug
LydnmadsulusunsuwuulasaEsn
— #us Aasil dduiunis way Mdsnuaslunm C
2. nsléFdadouluuasnisvingn
— M if way switch dmfunsdadula
~ fds for way while dmsunsanugy
3. madeurslilasreulnsainesiunesn 1/O
- MaNN13TU-adetayanu Serial Port
— msTHaudin Input / Output vesuesa ESP32 wie lulasreulnsaaesou
4. winnsvedluslnneadteansteyasewringunsal loT
- ssu-dedayanulustaaea MQTT / HTTP / TCP-IP
5. madeulusunsunmn C ileAnsauazrmunugUnsaidunn-tawing
— WyulUSLNIULARIHA Uag SUATBYaNELY
~ adlusunsumununsvhaunudouluuasddutusey
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6. MANTIUNTTOUF
6.1 tuirieumunion
azesUIBANddyTeIgIudeaLazsrULIAiUToYA
ATIREIUMIARRILUTLASY MySQL / phpMyAdmin / SQLite
6.2 SurindguniFeu
ATANEANTTAS g IUTEYafI8E1e “student_db”
s nienyideyaiidesiaiulugudeya

Loud
6.3 Fuliiiizen

AFUTTENEITRdlATIaTegIutaya AUANTUS way Normalization

3UNUAAY SOL wrazUsenn N3aume819n1sigau

6.4 HRANUATR
tnFeuuftRaulusd 1. nsasrguteyauasnsntaye
tnFeuufcRanluand 2. nsideusds SOL iiedusuuas $An1590Ya
AslvALUgdILaEATIIdRUNaN1SUUR

6.5 Tuaguuazussiliuna
pguaziinFeusaniuaginseafemds sQL

TnEEWINLLLNAGE LAY ] NAQTE

pglsziiunaa N L uLaz LR

7. Aeuazunaadous

7.1vfsdeusznaunsisen iot fundamental NECTEC Tng Yo aiil 2ouaau
7.2 dpUsenounisiSeu WU VDO, PowerPoint, YouTube wazgUNINIasa
7.3lUsunsugnudoya MySQL / SQLite / phpMyAdmin

7 dipRosmeyiameinionszuUFTRNS

7.5L@ﬂﬂﬂiﬁﬁ@ﬁﬁ§ﬁ sQL

7.603ulas: hitps://www.w3schools.com/sql/

7.7YouTube: “Basic SQL Commands for Beginners”
7 8dlanusznounsaeuniied 2

8. wingunsiseus
8.1 ¥ing A3
AZKULIINNITYIRUUENAR wazuuunaaeuluntdsdausenaunisiieu
8.2 minguNsUUReU
AZLUUNNTYINAINTTUMIETOUS g na18nsvinAanssuvesgisen
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11. ena138198e Aonansfupi iy
11.1vfsdeUsznounisieu iot fundamental NECTEC Tag Yo imiil 2oudau
11.2 #oUs¥nounIsiSeu 1wy VDO, PowerPoint, YouTube LazgUNIalase
11.3lUsunsugudoya MySQL / SQLite / phpMyAdmin
11.di3esneuianeinoussuufifnng
11.510nan3gieAds SQL
11.663Ul6: https://www.w3schools.com/sgl/

11.7YouTube: “Basic SOL Commands for Beginners”
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1. wadwsnsiEuTsEAUMENITTEY

asUEMENNIIVRITEUUTINTRYALAEANNENTUS SE s ildeanuuuguteyauas
a519m519meAds SOL 16 1Tuufids SELECT, INSERT, UPDATE, DELETE LiiedufuLasdnnis
ToyalduuRnumMenNgNFes 8UADY LavSuRinyoy

2. $1v8anmsg/ideulssnguerdn
UINTFIURLDLINURIIR NTUNHUTRTDUT9U NITARIUTUTUNTURUY GUI Agn1w
Python

3. ausTausUsEImuaeg
Lt lalAseasneuas nann1svinauvedTsuUg Uy AedNiuS (RDBMS)
2.81113009NKUUTIUTRLALAEAT AT NANUANLABINTYBITE UL
3. Weunazvaaeufds SQL Liednnisteyalsogisgniios
4. UjuRnumennulussuukezUasndenatoya
4. qaussasAldangAnITy (Weulinsuanu wishde vinvedde Iaide uae Usegnald)
AuAN3 (Knowledge)
1LoSunenannisvesgiutoyaideduius (RDBMS) la
2.UBNAVIUANANTEN Ity auazIN T ayald
3.05UnBds SQL Usziam DDL (CREATE, ALTER, DROP) way DML (SELECT, INSERT,
UPDATE, DELETE) la
a.wasarudlaienu Primary Key, Foreign Key uagaanuduiusiiuy One-to-Many
Auvinge / nseuInnTs (Process)
Lopnuuugudeyanaranselaatagnaeewunannis normalization
2. 3pufds SQL leaisuazuilymsnstoyals
3. Fpudds SELECT Windududeya uazdds INSERT, UPDATE, DELETE iiledanisdoyals
939
al4lusunsugudeya (1Wu MySQL / SQLite / phpMyAdmin) TunisufjdRaulagneies
FuAndnuMEBURIUTEaA (Attitude)
1LienusuRnveukarseiinsyislunsianisteya
2. hnuegilssuuuaglvinnudfyiunnugndesvesdeya
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1 4 1 4
mumsUsegnaLe (Apply) |
Uszandldninug SQL iesanwuugiuteyarasseuu loT / Node-RED 1¢ 1ieds sQL Tuld
Tun1sdaiusazuaninatoyatuseuu Dashboard b Usuldimadianisdududoyalimungiu
anunnsadaselunuedn

5. mM¥NeIREUS
1.mmiﬁugmﬁmﬁ’mzuugm%’a;ﬂa
2 Iassasnegudoyaileduiusiaganuduniusseningmnsnd (Entity-Relationship)
3.115Wds SQL Uszuav DDL

« CREATE DATABASE / TABLE

« ALTER TABLE

« DROP DATABASE / TABLE
a.msldF&s SQL Uszuam DML

o SELECT

« INSERT

« UPDATE

« DELETE
5. mMadeulesruduiudseninamsns JOIN)
6.n51#3ouly (WHERE / ORDER BY / GROUP BY)

Walumsiseug
LydnmadsulusunsuwuulasaEsn
— #us Aasil dduiunis way Mdsnuaslunm C
2. nsléFdadouluuasnisvingn
— M if way switch dmfunsdadula
~ fds for way while dmsunsanugy
3. madeurslilasreulnsainesiunesn 1/O
- MaNN13TU-adetayanu Serial Port
— msTHaudin Input / Output vesuesa ESP32 wie lulasreulnsaaesou
4. winnsvedluslnneadteansteyasewringunsal loT
- Nssu-dedayanulustaaea MQTT / HTTP / TCP-IP
5. madeulusunsunmn C ileAnsauazrmunugUnsaidunn-tawing
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1191 SQL Asazls

M1 SQL (Standard Query Language) fis N9 1ABNNIAABS FlTlu
mMsdan1sgudeyalniany wu asegiudeya iiudeya wnlvteya
autoya \Jusiu

w1 SQL Wunwanesgudmsussuuguteya Wanivuailag
T IBM

w1 SQL Wuduniiwessyuugudeyanlasuanuiion Meseniny
wle Tnglgmendsngulunmsielunansuaids

M1 SQL agnulusyuudnn1sgiudenaldedunus (Relational
Database Management System: RDBMS) ﬁlﬁ%’umwﬁﬂﬂuﬁwﬁu
LU MS Access , MS SQL Server , Oracle , MySQL Hudu
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A9 SQL uusaandy e d73U Ad
* nwidmivilenudeya (Data Definition Language BDL)

*  mwidmiun1sdnnsteya (Data Manipulation

Language: DML)

* n1wIAIUANYBLA (Data Control Language : DCL)

ﬂﬂﬂﬁﬁi%ﬁﬂ%%ﬂﬁaﬂm%aga

(Data Definition Language-DDL)

& o o o ° 1% ] v
Lﬂu@qﬁQV]I"ﬂUﬂqﬁﬂ’]%u@Iﬂiﬂai’]ﬂﬁU@QEqum@ﬁJﬂa Usznaunie

CREATE DATABASE : a$1eg1udoyalval

DROP DATABASE : auguteya

CREATE TABLE : a$1aninsteyalnilugiuteya
DROP TABLE : aunnsnsteyalugiuteya
ALTER TABLE : ufilulassasnanisnsteya
CREATE INDEX : a313¢91llun1519

DROP INDEX : ausiailunnsng

CREATE VIEW : #3149

DROP VIEW : au?2
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mmém%’wmﬁﬂmﬁaga

(Data Manipulation Language: DM§

Lﬁuﬁwé‘ﬁﬁiﬂumﬁmmi%agﬂumiwﬁaga Usznaumie

INSERT INTO : Lﬁ'mﬁums‘iagalwﬂumiw
UPDATE : uAlusnenisdeyalunisng
DELETE : aushensvedalumisng

SELECT : (3ungu3eduAuteayadnnnisng

AEINIVANYDYA
(Data Control Language : DCL)
Hufdsiildlunsimunansmslinugudeyaliuaily Ussneudse

*  GRANT : fuupdnslumsldnuingsne q lugruteyaliunlsy

*  REVOKE : snidindvislunisldanuingeing q lugndeyaangly
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A \uddsnsiengdeya vse Autoya muttaului sy

fisduvumslidanuningietislunisaumdeyanduteu AssULUY

AN de ! i
de
de
id std_fname std_Iname | std_mejor | fac, std_id std_fname std_Iname std_major
1234567801 |Bob INorbert lusa I sc 284567801 Bob Norbert T
1234567821 |Wiliam pilgrim laus cs 2.5lsc = -
1234567822 |Luke Brazzi jusa pHY 3.5lsc 1234567821 Wiliam Pilgrim Ics
11234567840 |Homer wells laus lcs 2.5sc 1234567822 Luke Brazzi PHY
345678910 [Candy Kendall Nz FiN 2.75|Msc 1234567840 Homer Iwells lcs
345678920 |Roberto Morales laus FiN 3.25|Msc 385678910 [Candy Kendall FIN
345789015 [Tess Dodge [CAN ECON 3.75Msc s
567890122 [loe strada lcan art 3.25En 385678920 Roberto N
567890133 |Cristopher colan lusa MUs 2.75]en 345789015 |Tess Dodge ECON
678901235 |wally [kendall Nz lGsc 3.5led 567890122 lioe Estrada Jart
678901240 |Mariah Dodge lcan lGsc 2.5]ed 567890133 [Cristopher lcolan MUS
678901235 iWally Kendall IGSc
678901240 Mariah Dodge IGsc
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v
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THdmsuvdnsemstauanginu lnsazuaniuaddosaigniuiiessienisiien

U

" Ay 3 " a P | v
udarihiideyamunisivlatiwennisdlasu

Instructor ins_ran Instructor

R (Quer
u

s

Tolunsnwuaieulvlunsuansua TsUnuudsil

<column_name,...
<table_name,..>

column name

aa o
Ao woywisiadilduidouly
fia AIANEUMSANS 9 WU =, <>, >, <, >=, <=, LIKE,, BETWEEN , IN
- el [ -
fio Auanlddseuiisu
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o ¥ o e v v v ¢d a o = v )
AEN T Wouauly ﬂaﬂmNaawS'Vllﬁu’«)im‘nNa‘iﬂ‘uaaa:uami']ﬂn'}wagauu

udntayatinfnunegUszmanaun(CAN) uaz lainsaaasninnit m.oo

Students

std_Iname stdgpa |  facid

Dodge 3,75|Msc

Estrada

o v o e v ] v a o e d < a o < < a v
amde  THhveuteuly azuansnenisteyandennseiianaulylaieulntalusiwtenniteulutuais i

wouluduwannnsdiazlivanstoya

o o o o o a
uansdeyatnfinw NANAAMEIYE Sc wie UnfAnynaguszsma USA

Students

std_address

std_fname

std_Iname

Bob

Norbert

[Wiliam

Pilgrim

Luke

Brazzi

Homer

Wells

[Cristopher

Colan



RIAEEEL 1211510 | = \F
GNP U9 s (Query SiEiis
> Y »
(O il
LU B 3 3
de
std_id std_fname std_Iname std_address std_major std_gpa fac_id
2345678910 ICandy Kendall INZ FIN 2.75|Msc
2345678920 Roberto Morales JAUS FIN 3.25[Msc
2345789015 [Tess Dodge ICAN ECON 3.75[Msc
567890122 oe Estrada ICAN Art 3.25]En
567890133 [Cristopher Colan| USA MUS 2.75|F.n
5678901235 Wally Kendall INZ GSc 3A5|Ed
5678901240 Mariah Dodge ICAN Gsc 2.5|Ed
0 g ,f
Q198 B I L R b= [ 5
aNaiEEPIaue (Query Sielis
> v}
o = 4 D ET\AIES
©oerator BETV ;
LUE V v 7 U A oJe 0 0O
060 0 O/0Oa 80O O
ANy 9 AIA en.o D9 en.d
de
std_id std_fname | std_Iname std,
1234567801 |Bob Norbert 3.
1234567822 [Luke Brazzi 3.5
2345678920  [Roberto Morales 3.25)
4567890122 |loe Estrada 3.25)
5678901235 |Wally [Kendall 3.5)
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mas  lddwiunsestayauuunaenusenisnssylusaaiiiuns IN

uaastayatinAnun Negluuszng awsn(USA) 93 uau1n (CAN)

Students

std_fname std_Iname
Bob Norbert
Luke Brazzi
[Tess Dodge
Joe Estrada
ICristopher IColan
Mariah Dodg

oy

mas  ldwmsunsestayanfideannunuzunuuiiniviun
v o dad X v @ o
Nu,amwauuaunﬁns'muﬁaﬂuﬁuma Manys C

Students

std fname

std_id std_fname std_Iname std_address std gpa fac_id |
|2345678910 [Candy Kendall INZ FIN 2.75{Msc |
4567890133 [Cristopher Colan [USA MUS 2.75[En |

uanstayate , wuanavesinAnwinatsluwuanaliguuuu M_r_les
std_fname, std _lanme Students

std lname
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v v o

ar dad X
amam%’aga%a , wwsnavesinAneniivevududleiasnes B wis C vise H

std fname, std_lname
Students

td_fname

std_fname | std_Iname
Bob Norbert
Homer Wells
Candy Kendall
Cristopher |Colan

) crator |

THlunsiuafIuIUIBNSTRBINITUEAS

udnsdoyatinAnem m s1en1sUsN

Students

std_id
1234567801
1234567821
1234567822




a uNANA
Bob Norbert
Luke Brazzi
Cristopher |Colan

std_id std_fname | std_lname | std_address | std_major | std_gpa | fac_id
2345789015 | Tess Dodge CAN ECON 3.75 | Msc
5678901235 Wally Kendall NZ GSc 35 | &d
1234567822 | Luke Brazzi USA PHY 35 | Sc
4567890122 | Joe Estrada CAN Art 3.25 | En
2345678920 | Roberto Morales AUS FIN 3.25 | Msc
1234567801 | Bob Norbert Usa m 3| sc
4567890133 Cristopher Colan Usa Mus 275 | En
2345678910 | Candy Kendall NZ FIN 2.75 | Msc
5678901240 Mariah Dodge CAN Gsc 25 | &d
1234567840 Homer Wells AUS (=3 25 | Sc
1234567821 Wikiam Pilgrim AUS (=3 25 | Sc
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o O il ; T PR e cw . O
Andla T¥dmiudangudoyanunsauiininme dwlvgazldands saufumsldflsitunissan
WU desn1suanstayaIINviate o AN LLa:ﬁﬂaﬁuﬁmﬁﬂqﬁ%’umiiauag"mﬂ’luﬁwﬁa SELECT azfieq
L ; "
Inngudayaniuneauiiring 9 nwne eniussauinldniguniss

o o do ' @ o
UANITNEAMZHAZIUILLNANBINEIN A IULARZ AN aﬂﬁw{iagamummuunﬁnma

lufinda azsipeszyAaNlUnfyn
v ¢ v eddat v s
AoRwL AoauunInslEsidunissam

¥ SQL MuIAsgIY 1SO denunendunissan (Aggregate function) 13 & Wardu deil

Snudeyavesnssuiiisty
Andayaiigegauasaoduiiiiimun
f %’ayjaﬁﬁ'\qmmﬂaé’uﬁﬁﬁmuﬂ
AmasaNvenRdUifiivue
Andevosnaauiiinvun
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THlunsudnsinuausentsdeyandeandesiuiveuly

AR UIUUNAN NN
2345789015(Bob Brazzi
5678901235[Norbert  |Mariah
1234567822|Candy Dodge Students
4567890122|Kendal  [Roberto
2345678920 Cristopher |Morales
1234567801 |Colan Tess
Homer  |Dodge
Wells Wally
Joe Kendal
1234567840 |Estrada
1234567821|Luke

UEAIIN UL NANYNTINAANME Sc

Students

d

o ' v ¢do
Wanidu Tlun1smargegavespaduiinniua

" a o
uanITayaAIRURBLRIEATaI1A15E

2345789015(Bob
5678901235|Norbert _|Mariah Instructor
1234567822|Candy Dodge
4567890122|Kendal __ |Roberto
2345678920| Cristopher |Morales
1234567801 |Colan Tess

4567890133[Homer __|Dodge _
2345678910[Wels __|Waly ‘ MAX_ of Salary

5678901240|Joe Kendal 44,123

1234567840 Estrada
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1 () a a o
Handu THlunismAnigavaspeauinimun

v A oA dy 4 ¢
‘Nu,aﬂwaa‘J‘amwumaumuaawqmwaemmm

salary
2345789015|Bob Brazzi Instructor
5678901235|Norbert  [Mariah
1234567822|Candy Dodge
4567890122|Kendal  [Roberto
2345678920 Cristopher |Morales
1234567801[Colan___|Tess -
4567890133|Homer  |Dodge
2345678910|Wels Wally
5678901240|Joe Kendall

1234567840|Estrada
1234567821 |Luke

o . [ o s
Handu Wlunrsmemasnvaspasuimnduiay
uanidayaRuifiousmvaeRITENNAY

salary
2345789015|Bob Brazzi
5678901235|Norbert  |Mariah
1234567822|Candy Dodge
4567890122|Kendal  [Roberto
2345678920|Cristopher |Morales
1234567801|Colan___[Tess - MAX of Salary
4567890133[Homer __ |Dodge
2345678910(Wels Wally
5678901240(Joe Kendall
1234567840|Estrada
1234567821 |Luke

Instructor
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Hendu T¥lumsudniad ﬂmaaﬁaauum{‘lum (5341]

. ad a
QQLLﬂﬂQ"ﬁB&dﬁﬂ’ILQaUkﬂutaauﬂﬁﬂﬂﬂﬂﬁiév‘lﬂﬁu

salary

2345789015|Bob Brazzi Instructor
5678901235|Norbert  |Mariah
1234567822|Candy Dodge
4567890122|Kendal  [Roberto

2345678920 Cristopher |[Morales
1234567801[Colan__ [Tess Average of Salary
4567890133|Homer _ |Dodge 23,753.64

2345678910|Wels Wally

5678901240|Joe Kendal
1234567840|Estrada  |Wiiam
1234567821 |Luke

'
s

Ad9n135 JOIN
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cate_name
etatsii categori ate name, products.prod id, products.prod name
\Adastddinetu = = —

i categories products ¢ 3O te i yroduc

wasasiiadaans

povud
poussvn

flay

Raminead

cate_name cate_id
pauinead
fay
kg
LU | s0Uue
jeuvnuy soussvn

cate_id cate_name
tafaotdlvin egor e § , produc
waiastddnine

e categories prod

radasfiadams

prod_name cate_id
koo

Foussnn

cate_name prod_name

kasaolelvivh

pFaussmn
hasaciiadams masld




cate_id cate_name
rafaotdlvivh
wiasldanineu
LRI LR

adasfiadams

koo
Foussun
fid
hawead
krind

i AsA

te_name, products.prod

categories products categ

cate_id

cate_name prod_name
hadaold v
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yries.cate id

cate_id

Aainead

hadaoldanineu

LASUTYUSLNULALN

https://www.thaicreate.com/tutorial/sgl.ntml

fiax
kg
souud
sousvn
1 AAA




6. wuurnyin :
wuUinanaen 2
dail 1 wuuiinvinusde @enn 10 4e)
1. g1udoya (Database) Finaxls
n. Wawnsudmsudeouiuled
v, Wsknsudmiudnfiusazdanisdeya
A. WUsinsudusuleulannien C
1. Wsunsudwmsuaseninnsiin
2. RDBMS gounainesls
. Relational Database Management System
9. Random Data Memory System
A. Readable Data Main Storage
4. Remote Database Module Set
3. Mddlalddmvairegudoyalm
. CREATE DATABASE
9. SELECT DATABASE
A. INSERT DATABASE
3. NEW DATABASE
4. #&s ALTER TABLE lddwmsuerls
N. AUA1S 90NN IULBYA
2. wNlelAsIEs19mTe
A. Lﬁm’fa;daiumsw

3. FuAUtoyaaNATN

'
o

5. #da DELETE lddmiu
n. augiudoyaiaun
9. auunIteya (record) 88NANATTY
A. auTeiladoanainmsng
3. AUAMIIILR
6. wnfesnadondeyanaunannaisa “student” Faslimdsla
A. SELECT * FROM student;
9. SELECT student FROM *;
A. SELECT ALL student;
4. GET * student;



1.

8.

9.

'
[

& INSERT INTO 1iite
n. asugudayalnl
¥ Wiindoyalvsiadunig
A. uansdoyaviavn
3. aUToYAIINAIT
Fds UPDATE Tdfdmsu
A, Wiuassl
v, wilvAvestoyaii
A. Anaandaya
3. auﬁagaﬁ’wm
#s DROP TABLE Tl
n. @51991979 01y
9. WAUAITILAL
A.

a‘t,lﬁﬂiﬂﬂﬁ)ﬂ"\]’]ﬂi']u%/@yjﬁ

3. auanetayalunigg

10. Adslalddranadnsvesdeya

difl 2 wRlaviagmly (feudeu 5 4o)
11. e¥UBANLUANANATEINeFds DDL way DML luniwi SQL
12, Weoudds SQL Wieademns1ede “students” Aiflilas id, name, age
13, \Tousds SQL wiewiuteya “uisans, 81g 20 U7 adlumsns students
14. Boud SQL LileuanamztinGouifongunn 18 T

15. 93U18UANN5VRY Primary Key Wag Foreign Key Winuan@iogis

n. GROUP BY 2. WHERE

7. 1oNa15919de

1WA “Programming with C for Embedded Systems ” 1ne Kenneth Reek
2.A5ulws: https://www.arduino.cc

4. ORDER BY

3.YouTube: %94 “ Teakoykingz ” %941in391n15 NECTEC
4.19nd15Usenaun1sdau / PowerPoint IOT fundamental
5. unsgusaulal “nwn C iUssdudnsululasraulnsaasns” lae d@ad.
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https://www.arduino.cc/

8. MANUIN
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8.110a8 WUUHNFRUMSEUTN 1

) AMBU
1 %
f

il

O o0 N O U AL DN
2

—_
(@}
o}

789 11

Aedue
gudeyafeszuviniiuuazdanisteyasgradussuy
RDBMS = Relational Database Management System
CREATE DATABASE ldas1agudeya

ALTER TABLE Tdudlalassadiannsg

DELETE auwaiveyatunisn

SELECT * FROM student; uansdiayariamn

INSERT INTO iindfoyalyailumsns

UPDATE Ttudlvdoyaiifiogudn

DROP TABLE auviansnseonangrudeya

LIMIT §ia9u3umadayafihaning

DDL (Data Definition Language) ldfivunlassasiagiutoya wu CREATE, ALTER, DROP
DML (Data Manipulation Language) 143nn13¥aya twu SELECT, INSERT, UPDATE,

DELETE
79 12

CREATE TABLE students (

id INT PRIMARY KEY,
name VARCHAR(50),
age INT

);

%9 13

INSERT INTO students (id, name, age)

VALUES (1, 'whgausng', 20);

99 14

SELECT * FROM students WHERE age > 18;

99 15

Primary Key Ao¥la

Foreign Key Aafla

wdnanzlulAazlad 1wy id
Maouloalufan1s19du 1w student id Tup1s19 “score”
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o | =
Tuaun 1 w1

5979120001-1005 Fo3%1 WATANITDULNDS LW douATan 1
Ad‘ 1 = v U 4 a
YMUIWNTHIYUF IUIANTTFIUVYS SQL N 6 V.

UAUR 9 .

PoL309/uUIANTFIUTeYa SQL

1. wadwsnsiTuiIINASUR IR
anunsnaiguteyauazmsteyalagndeadlanisiunviintoyauas Primary Key

2. §1v8ansg/deulsanguedn
UINTFIURLDLINURIIA NTUNHUTRTBUTIU NTARIUTUTUNTURUY GUI Agn1w
Python

3. aussausNMsUURIY
1.14ed SQL DDL leignsios
2,950 UNAANSHAL LA bUTBRANAIA LS

4. UTEaRABaNgAnTIy

AuAuj (Knowledge)

1.o5UNenanNITVeIgIUToyaLBeduuS (RDBMS) Ia

2. UBNANULANANsEINNgIuteyakazan s 19y ale

3.05U1AAs SQL Usgnwn DDL (CREATE, ALTER, DROP) wag DML (SELECT, INSERT,

UPDATE, DELETE) 1¢i

4.wansrudlafienu Primary Key, Foreign Key wasanuduiusiiuy One-to-Many

Auviney / ASEUUATS (Process)

1LopnuuugudeyanaynnidlagagnAeenIunannis normalization

2.3pufds SQL eaisuazuilymsstoyals

3.3 pufnds SELECT iodududoya wazdds INSERT, UPDATE, DELETE iiledanistoyals

QN

aldlusunsugudeya (Wi MySQL / SQLite / phpMyAdmin) lumsufiRsmlagnees

PuAudNwarsuRaUsTaNA (Attitude)

Limnusuiaveusarselinse Tdlun1sdanisteya

2 heuegidissuuuaglvianudfyiunnugnassreslaya

3 3ty dednd uazsnwiemuduvesdeya

AunsUsEENAlY (Apply)

Uszgnaldimnng SQL ileeeniuuguteyavesszuu loT / Node-RED 1 wrdds sQL luld
Tun1sdaiusasuaninatoyatusyuu Dashboard b Usuldimadianisdududoyalimunzgiu
anun1salasluueNTn



5. \eaile Jan wavqunsal
1.MySQL / SQLite / phpMyAdmin
2.ARUImEINTaNTEUUTIUTaYa

6. MUUZL/P9MSTE N
Lasavaeutenaduwazylindayalvignaes
2 AANAEINITIIVOTINUANEIIUVDI SQL

7. TuppuNSU IR
1. Waldsunsugudaya

2. #5193 ude3aTe school_db
3. @519m1379 student IneiiWas id, name, age, class

4. nuua id 1 Primary Key

'
o

5. AIIAARLNAANELAZIUNNANES

8. ayuuazInsalua
1. agUaaTlAGous
2 Ygymvideguassaiing
3 BuAlvuaznsnauInuLes
a.pnupniunsedeiaueuuz iy

9. MsUszidiuna
1m’mgﬂ§1’awaqtﬁam QNfBY ATUNIU Uagyiuady
2.msdnaueinnudaau ldawgnees
3.M3UEIUTINVRIENNTIN NnAUTUNUIMUaEIANUTURRYaY
4 puAnaisasslumsagy de/manuiiauls waguinnssy

10. 1onanseneds Aenanshupiiituiu
1wilsdeUsznaunisi3en iot fundamental NECTEC Tpe Yool aouanu
2 HoUsznaunmsi3uu 1u VDO, PowerPoint, YouTube LazgUNIiaza
3lUsunsugudaya MySQL / SQLite / phpMyAdmin
4.méamauﬁaL@@%W%@stuuﬂﬁﬁaﬂws
5.enansgiieAds SQL

6.3l we: https://www.w3schools.com/sql/

7.YouTube: “Basic SQL Commands for Beginners”
8.alaﬁﬂisﬂa‘umsaawﬁwﬁ 2


https://www.w3schools.com/sql/

a ) 4
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Tuawidi 2 el 2
$#a¥120001-1005 T3 LNALANISDULADSLNY aounsf 2
FomhonsFeus sudnnisgiuteya sQL NOWY 6 V.
4 4 " ” UAUR 9 .
Po1399/971UINN55UTaYE SQL

1. wadwsnsiTuiIINASUR IR
11304 uAEs SELECT, INSERT, UPDATE, DELETE lognsias ndeukasaninatoya
19234

2. $1v8umsg/deulssnguerdn
UINTFIURLDLINURIIIA NTUNUTRTDUTIU NTARIUTUTUNTULUU GUI Agn1¥
Python

3. aussausNMsUURIY
1.14A43 DML Aannsdiagyalunnsslagnsias

2 AimanzinadnsannisauAudayals

4. PuszanAiBangiingsy
AuAuj (Knowledge)
1.8 anANN13Te9g Ty ATadNRLS (RDBMS) 16

2. U8NANNUANANTTIdNg Ut auaTRn1edasya L6

3.@%mﬂﬁm{1 SQL iszlnn DDL (CREATE, ALTER, DROP) tax DML (SELECT, INSERT,
UPDATE, DELETE) 16

4. ugnspnudnlaRen i Primary Key, Foreign Key LazAN&NAUSILLUL One-to-Many

1 4 U
AUNNYE / ATEUIUMS (Process)
Lopnuuugudeyanaransdlaagagnaeenunannis normalization
2. urds SQL ieasnauazuibumsnstoyale
3. guAds SELECT iiedudutoya uavAnda INSERT, UPDATE, DELETE titednanistayald
OFN
4.l9lUsunsugnutoya (1w MySQL / SQLite / phpMyAdmin) Tunisufianulagneas
[ [y v e ¢ .
MuUAMENYTOUNIUITEA (Attitude)
1LieusuRnveukarseiinsy islunsianisteya
2. nuegeilszuuuaglvinuddyiuanugndesuesdeya
3.4ty Fednd uwavinwiAnuduveteya
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1 4 1 4
mumsUsegnaLe (Apply) |
Uszandldninug SQL iesanwuugiuteyarasseuu loT / Node-RED 1¢ 1ieds sQL Tuld
Tun1sdaiusazuaninatoyatuseuu Dashboard b Usuldimadianisdududoyalimungiu
anunnsadaselunuedn

5. \esile Jan uazqunsal
1.MySQL / SQLite / phpMyAdmin
2.3"u%eya school_db

6. Auug/temsssia
1533 uelannsaiugudoyads
214 WHERE agnesziinsyiaiedasiunisaudeyanianun

7. Tuppun1sU IR
1.1ngudeya school_db

2. AauAAY INSERT aiiniinGaulua 3 au
3.138uA4S UPDATE waur ladaya 1 A
4.\38upANd3 DELETE iaaudaya 1 Av

5.12811UANEI SELECT iandnasamatinze uianue

8. ayuazInsalua
1. agUaedilaizous
2. Yoy wizeguassadiny
3. FBunlouagnsimuinuies
4. pwAauveteiauouuz Gl

9. M3Usuiiluna
1. anugndesanilon gnifes Asui wazfuare
2. mydaueiinudniau ldnwgnees
3. NSUEIUTINVDENITN NNAUTUNUMUAEIANUTURAYEY
4. rrwiAnassasslunisasy de/macuihaula uazuinngsy



10. tONA1589B Anansuaiiiuidu
1 yifadeusyneunisiien iot fundamental NECTEC Iy Yo inill 3auanu
2 ApUsznaunisiSeu 1wy VDO, PowerPoint, YouTube LazgUNIiase
3.1Usunsugnudoya MySQL / SQLite / phpMyAdmin
a.\psneuianenioNsy UUURURNS
5.enansgiieAds SQL
6.3 ws: https://www.w3schools.com/sgl/

7.YouTube: “Basic SQL Commands for Beginners”
8.dlanusznounisaeuniied 2
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[V} al ¥ 1 d‘
WHUNITIANTILTEUS NUILN 3
5977 30105-2004 39391 INATANITDULADSINY douATan 1
Poriien1siseu3 Uil Dashboard yu Node-RED N 5 vl
4 4 - UAUR 10 .
BDLIDI/NUNMUI Dashboard uu Node-RED

1. wadwsnsieuisEAUmhenTSey
afun8TAaai9szUL Node-RED 4azn13%11911283 Node 6114 | 1#RnsuazsiaAl Node-

RED l#atinagnsias aanuuy Flow ivasu-asdagyaanngunand 1oT e MQTT 1 @519 Dashboard

wansnadayaul Real-Time 16 nagauuazAtinn1avina ey Flow Tanysnd

2. $r1v8unmsg/deulssnguerdn
UINTFIURLBLINURIIR NTUNHUTRTDUTI9U NITARIUTUTUNTURUY GUI Agn1w
Python

3. aussauvUsyimmioe
L landnnsvinguwes Node-RED wagluslnasa MQTT
2. amnsaidiensieuar fu-deteyaangunsal loT éfade
3.6374 Dashboard Tu Node-RED dwifuuanstayauuuisealnile
4.a51ageularuiladeRanaialunisinauresseuula

QA o Q) _

4. qaussasAldangAnssy (Weulinsudiu wnsidy vinveRde Jaide uaz Ussgnaldv)
AuAN3 (Knowledge)
1.o8urwan1tnenssuves Node-RED wazlassasne Flow e
2. 95ungUsernnued Node 14U input, output, function, dashboard 15
B.GEUWWé’ﬂﬂﬁﬁamﬁauﬁw'm MQTT (Broker, Topic, Payload) l¢
4. 97lansenkuy Ul Tu Node-RED Dashboard 161
FuYinwe / n5EUUN1T (Process)
1 fnauaziern Node-RED uu Raspberry Pi w3a PC Id
2.90NUkUU Flow dwsuiu-dedayaarngunsal loT 1a
314971 Node MQTT ile3u-dstioariu Broker lsignifes
4.8319 Dashboard WUy Real-Time #iauLaAIAINLLULLDS
FuAnanuMssuRIUTEaA (Attitude)
1imnusuRnveuarsedinse Tdlun1sdnnisteya
2 heuegidissuuuaglvianudfyiunnugnassaslays
3 {rfe Fednd uazsnwimnuduvesieya



AU sUsEEndlY (Apply)
Uﬁz‘&gﬂﬁﬂ% Node-RED AuUseuU loT TuauanTw Wi Smart Home, Smart Factory, Data
Monitoring System

5. @semsiteuj
1.1lassad19azn1591191u89 Node-RED
2.M3An6k Node-RED Uy Raspberry Pi w3 PC
3.n1158579 Flow Lﬁ'a%’u%yjamﬂ Sensor (141 DHT11, LDR, Ultrasonic)
a4.7514 Node MQTT Wieuseifu Broker (Mosquitto, HiveMQ %38 Node-RED Broker)
5.n115&519 Dashboard wuu 38alnsl ae node-red-dashboard
6.n13MA&eU Debug wazuiladeRnnainves Flow

Wtalunsiseus

Lufnsawazsiern Node-RED Ut Raspberry Pi w38 PC
“audfiug1uAeaiu Node-RED

-an1Unenssuves Node-RED (Flow-based Programming)

_3@nsa Node-RED U Raspberry Pi / Windows / Linux

-n9.Ualgau Node-RED #1u Web Browser (localhost:1880)

-N193ANTS Workspace wag Flow

—m'iﬁﬂ(fi’j\‘i Palette 1&@33 (node-red-dashboard, node-red-node-serialport)

2 @i Flow wansdayaanngunsal loT

-vdnmsai e Flow Weslesteyasening Node

-Usgnued Node: Input, Output, Function, Debug
-msiiensio Sensor 1y DHT11, LDR, Ultrasonic fiu Node-RED
-m5l4 Node Function ifieudasteyaneunanina
-M3dstayaluds Output LU Debug, MQTT, Dashboard

3 91U Node MQTT Su-datieya
“awdiiugiuAeiiuluslanea MQTT (Publisher / Subscriber)
sRnfawazseRn MQTT Broker (Mosquitto %38 HiveMQ)
-n3idewsia Node MQTT in / out fu Broker

AnIRaRn Topic Wag Payload

-M3su-detoyaarngunsal loT {1 MQTT
-MInTRasUanUrMToueuazn1sieans
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4 9ua319 Dashboard wananavayakuusealng

“msfndauazldiu node-red-dashboard

-N1998NLUUNEN Ul 678 Node LU Ui text, ui chart, ui gauge, ui_switch
-N133An&ax (Group / Tab) Ui Dashboard

—miL%EJEJGiEJGﬁEJHaT\]’m Flow U Ul Components
-MseaniuvdAnsaily (User Interface) fiansnunavidladng
-M3uanstoyasealnidain Sensor w38 MQTT Uy Dashboard

5. MUNAADUNITNINU

-msl4 Node Debug Lilensaaaeusnioya

-MINAFBUNNTAUBYAN Sensor — MQTT —> Dashboard
-msuiladeRnnainves Flow (Debugging)

-n150UAn Flow wag Export/Import Flow
-N1NTEADVUTEANTNINNITNIUYITZUU (Response Time / Data Update Rate)

6. faNssunTsieus
6.1 SunFoumumion
AFETUIBAINTINYEY Node-RED waznisldeuasely loT
n39AEUNTIAARS Node-RED way Broker MQTT
6.2 SundnguniFeu
A3ANEANT5UALTIU Node-RED H1u Browser (localhost:1880)
wugd Node Uselaneng ¢ wagfiegna Flow ﬁuugm

Y ow &

6.3 Tulvililom
85U78 MQTT Topic / Payload wag Dashboard Ul Components
LaneFiI8e19 Flow Suteyadann Sensor waguaniul Dashboard

6.4 NANUZIR
UniSeulfun Tusu 91 1 §ags Node-RED uagasn Flow g
UniSeuUfuR Tusu 91 2: 859 Dashboard uvy Real-Time A& MOTT
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7 1vfadeUsenaun1siieu iot fundamental NECTEC log Ugdinil asuanny
7.2 §oUsznaunisiseu 1w VDO, PowerPoint, YouTube wavgunsniass
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9.1 inauansUfuRa
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maumauvsewuunaaeuliagegnaes liveendt 60%
U tRnutuneufanssy wagldinalulagliegamnzaugnies
W13 doans wagiudleduamnantungulad danusuiiaveu
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Tumw 1 1 i 3
a9 30105-2004 Fo3 WATANITDURBSINY apuATad 1
Fomion13iFeus auWaun Dashboard Ul Node-RED N 5 vl
4 4 o UAUR 10 .
BDLIDY/MUNUN Dashboard Uu Node-RED

1. wadwsnsiEuTsEAUMENITTEY

asUEMENNIIVRITEUUTINTRYALAEANNENTUS SE s ildeanuuuguteyauas
a519m519meAds SOL 16 1Tuufids SELECT, INSERT, UPDATE, DELETE LiiedufuLasdnnis
ToyalduuRnumMenNgNFes 8UADY LavSuRinyoy

2. $1dunnsgn/denlsanguordn
UINTPIUHTOUTINURAYIR NTUTALRTBUTIY MTARIUIUTUATULUU GUI mMen1w)
Python

3. ausTausUsEImuaeg
Lt lalAseasneuas nann1svinauvedTsuUg Uy AedNiuS (RDBMS)
2.81115009NKUUTIUTBYALAYAT AT IIANUAINABINTTYRISEUULA
3. Weunazvaaeufds SQL Liednnisteyalsogisgniios
4. UjuRnumennulussuukezUasndenatoya
4. qaussasAldangAnITy (Weulinsuanu wishde vinvedde Iaide uae Usegnald)
AU (Knowledge)
1.oSuwan1Unenssuves Node-RED warlaseaine Flow la
2. 85UngUsennued Node 14U input, output, function, dashboard 1%
B.GEUWWé’ﬂﬂﬁﬁamﬁauﬁw'm MQTT (Broker, Topic, Payload) l¢
4., 971an13eenuuy Ul Tu Node-RED Dashboard 161
Auvines / As¥UUMS (Process)
1 fndauaziern Node-RED uu Raspberry Pi w3a PC 16
2.90nUkUU Flow dwisuiu-dedayaarngunsal loT la
314971 Node MQTT wile3u-dstiogariu Broker lsignifes
4.4519 Dashboard kuy Real-Time WIoULAAIAINIGUYDS
FuAnanuMssuRIUTEaA (Attitude)
1imnusuRnveuarsedinse Tdlun1sdnnisteya
2 heuegidissuuuaglvianudfyiuanugnasseslaya
3 {frfe Wodnd uazsnwimnuduvesieya
AunsUsEENAlY (Apply)
Uiz&gﬂﬁﬂ%} Node-RED fuseuy loT Tuauan@w iy Smart Home, Smart Factory, Data

Monitoring System




5. mMIENSIREUS
1.1assa5191an1591191u989 Node-RED
2.m3nRa Node-RED UU Raspberry Pi e PC
3.1158579 Flow Lﬁ@%U%@yjﬁﬁ]ﬁﬂ Sensor (14U DHT11, LDR, Ultrasonic)
4.m514 Node MQTT iousiofiu Broker (Mosquitto, HiveMQ %38 Node-RED Broker)
5.n115&519 Dashboard wuu 38alnsl ae node-red-dashboard
6.n13MA&eU Debug wazuiladoRnnainves Flow

Wtalumsiseus
1\‘111@@&3\‘1%@5@5\‘1@’1 Node-RED Uu Raspberry Pi %38 PC
“awdfiugnuieatu Node-RED
-an1Unen33uv89 Node-RED (Flow-based Programming)
“An3Anfe Node-RED Uy Raspberry Pi / Windows / Linux
-n3Ualgau Node-RED W1u Web Browser (localhost:1880)
-N139AN13 Workspace Hay Flow
_3Ands Palette L3y (node-red-dashboard, node-red-node-serialport)

2 uase Flow wansdayaatngunsal loT

“#ann15as19 Flow L%EJZJIEN%EJJJ“@%WJ'N Node

-Usegnnued Node: Input, Output, Function, Debug
-m5i¥eusia Sensor i DHT11, LDR, Ultrasonic U Node-RED
-n154% Node Function L‘ﬁ@LLUaﬂ’JjEJJJ“aﬁEJULLﬂNNa
-Mydstayalugs Output LU Debug, MQTT, Dashboard

3 97U Node MQTT Fu-detaya
—mmswumumErmuiﬂﬁimﬂaa MQTT (Publisher / Subscriber)
—mimmLLavmm MQTT Broker (Mosquitto %38 HiveMQ)
—mimama Node MQTT in / out AU Broker

RRE a0 Topic Way Payload

-M3¥u-datoyadngunsal loT Wu MQTT
_A1sRSIvERUAD UL NS RNRDAZNNSHDENS

4 1ua319 Dashboard wananavayakuuisealng

“nsfnseuarldanu node-red-dashboard

-N1998NLUUNLEN Ul 698 Node LU Ui text, ui chart, ui_gauge, ui_switch
-N1539AN&aY (Group / Tab) Ui Dashboard

-maBousedeyaan Flow AU Ul Components
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-nM3seenuuudFnnagly (User Interface) ianaauuazidnladng
-M3uanstoyasealnitdain Sensor ¥38 MQTT Uu Dashboard

5. MUNAFBUNITNNU

-m3l4 Node Debug Lilensrasouadeya

-MINAABUNNTAIUBATIN Sensor — MQTT —> Dashboard
-msuiladeRnnainves Flow (Debugging)

-n15UuNN Flow tag Export/Import Flow
-N13MFIFBVYTEANTNINNITNINUYBITE UL (Response Time / Data Update Rate)
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nl.\

. ioT alad codeless ay

Node-RED

"Al vivdaldud alu Node-RED”

Node-RED

: lou vjaind wans

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED

« Flow Description




Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

i

Node-RED

Node-RED foazls

Node-RED is a programming tool for wiring together
hardware devices, APIs and online services in new and
interesting ways.

It provides a browser-based editor that makes it easy
to wire together flows using the wide range of nodes in
the palette that can be deployed to its runtime in a

single-click.

https://nodered.org/

Node-RED

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED  mys@aIfjorsulinu Node-RED

LEARN ABOUT DOWNLOAD GUIDES BLOG DOCS CERTIFICATION

Node.js® is an open-source, cross-platform JavaScript runtime environment.
Download Node.js®

20.11.0 LTS 21.6.1 Current
Recommended For Most Users Latest Features

Changelog| AP! Do Other Downloads| Changelo

For information about supported releases, see the release schedule.

TIUANNLINABNAINSUNSLYIU node-red Tnan15Ansd nodejs
https://nodejs.org/en/download
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-Node—RED . 0T alad codeless //Al viudaldyd diy Node-RED

NodeRED  m1sfncIIlioiduTEnu Node-RED

™ Command Prompt X + v

Microsoft Windows [Version 10.0.22621.3007]
(c) Microsoft Corporation. All rights reserved.

C:\Users\godda>node -v
v18.13.0

C:\Users\godda>|

[

winfinasauysad Uaming1a Command Prompt snanntuiiuiang
node —v LWOATIVEABULIDITUVDY nodejs NARRIIULATBS

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED  mys@aIfjorsulinu Node-RED

" Command Prompt 3 | >

Microsoft Windows [Version 10.0.22621.3007]
(c) Microsoft Corporation. All rights reserved.

C:\Users\godda>node -v
v18.13.0

C:\Users\godda>npm install -g --unsafe-perm node-red|

NUUAAAI node-red NIUNY ANEI npm install -g --unsafe-perm
node-red UassliszuufnAsaulaiadu
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Node-RED : ioT alaa codeless //Al viudaldyd diy Node-RED

NodeRED  m1sfncIIlioiduTEnu Node-RED

" Command Prompt X | |

Microsoft Windows [Version 10.0.22621.3007]
(c) Microsoft Corporation. All rights reserved.

C:\Users\godda>node -v
v18.13.0

C:\Users\godda>node-red|

PRINAANY 13192ANUNTATUNITEGIU node-red Taeun1ssenldmds node-red
Tuntnene Ingatunsasstevedlusidanealarin@anis 1wy node-red tf Wudu

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED  mys@aIfjorsulinu Node-RED

" node-red X = |

2 Feb 22:28:23 - [info] Flows file : \Users\godda\.node-red\flows. json
2 Feb 22:28:23 - [warn]

Your flow credentials file is encrypted using a system—-generated key.
If the system—-generated key is lost for any reason, your credentials

file will not be recoverable, you will have to delete it and re-enter
your credentials.

You should set your own key using the 'credentialSecret' option in
your settings file. Node-RED will then re-encrypt your credentials
file using your chosen key the next time you deploy a change.

2 Feb 22:28:23 - [info] Server now running at http://127.0.0.1:1880/
2 Feb 22:28:23 - [info] Starting flows
2 Feb 22:28:23 - [info] Started flows

VUIANLAAIUANUNITVINIIUYDITEUULAEAEINITHA url @1uUSUn g9 uNIunNIg
AUUTI03 lnensiseniduuaiosidnsenunsaidnlan http://127.0.0.1:1880
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Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

NodeRED &3n1A30J(j0 node-red

e | A: Widget palette

||||||||||

B: Flow Area
C: Properties Tab

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

i

Node-RED §3nA30J(J0 node-red

v input

| inject
B
status

link

matt

http

websocket

tcp

udp
mosca

serial

WAULAIBAED du Input UsTREIuMIYInUlunaN v
NMTFUANTINITUTZUU LU N5V AT383V0NTVINGIU
HW http request %38 N13udeyandeassiiums

o . ¢ L& v
UAEYeYIeU serial YBIUBIA Raspberry Pi tlunu
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-Node—RED . joT alad codeless //Al viudaldul iy Node-RED

Node-RED &3nA303ijo node-red

p— wauLA3esilo du output UsIPEUMTIIULY
Csens | o - . v
ANGNYZNITAIAIBDNIINTZUY LU NTHARINAGHS K1Y
_ g 113 terminal console wsonsasNaawsnaulum Client
http response " o~ .ﬂ' 9
p— HIUMNS http response wsan15doasoantuds
w | IRy Serial port UBIUBIA Raspberry Pi
U udp |
Watsonlor |

play audio

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

o, .
Node-RED &4nInSoJJo node-red

v function G sort

i | O ma | wauWAIRaile ddu function UsTRduATIIaUlY

s | LEEEEE g adnwauen13vnaude) Wi n1sguilenidu nns
delay 3 ;¥7Mrd ' P a 4' 1 =
— cpEn | e MadSeudisuReuludieg sauludnis
f <l 1 o d (% 14 d' = ) o
o | B nquArdsnldlunsinnisteyanuaniudeuviorineu
http request ] yaml 1 < 4
— o egmeluszuu Wusiy

) tcp request |
switch random

change

range

split

join
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Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

i

NodeRED &3n1A30J(j0 node-red

v dashboard

button
dropdown
%0 switch
slider
numeric
text input

date picker

colour picker

form

text

gauge

chart

wauwrdedile lwwzitnnsinduasuanunanaund
Freghadu wauadssiledmiuadiaiu Dashboard
dmSuuananarsneeruniuma Inewnieafioazilis
du INPUT wag OUTPUT aglunseuveinguiaiedilo

el

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

i

Node-RED |51¢jumisIdnu node-red (o)

WORKSHOP

D‘% Ma81a313 Flow ey tiveviauilandnnisvina

Node-RED %81 node-red



Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED |5;¢iuMSIE1U node-red (cio)

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED Jg:¢in (i[5 Node-RED &HSUNU ioT

[

Widget Mis19gldlunisviinutiuasil widget fiugiussil

( | ve o o o a v Yay .
‘ inject ) 1ddwiudouluds Flow lagsnunsarimunviinvasdeyauazdsliduduasseuld
h )

[ . | ve o a o & d e o o 5y
C function [ ldmulisudrdslusunsaivasniiunsivyadoya

TddmsunansnarfinIuntinds debug
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Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED |5;¢iuMSIE1U node-red (cio)

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED Jg:¢in (i[5 Node-RED &HSUNU ioT

ioes# e json

Node-RED

WORKSHOP

oy AaDIAS19 Flow ians

WARINAUBLALTULYD THIY
220
0 . 300 Dash board

94



95

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED
Node-RED (Js:¢)n(1{) Node~RED &MHSUNU ioT

Widget Mis19gldlunsviinutiuasdl widget fiugiudsil

mqtt %‘ TdidmTuuaniidean gunsalkitunng MQTT Server

g

4]
é function ¢7 Tdwmiuldsumalusunsuivadufiumsivyadoya

json %l TdidmSuudasandayaliiagluzu JSON object

TddmTuuansnaivaawuwafiunie dashboard wuuinadaya

TddmTunaninadrnnsruningns debug

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

oS -
Node-RED J-e)n (1135 Node-RED &HSUNU ioT

11 Widget 1na51adu Flow w8en159i1audanin anduiivunen
iielAnn1siauauysal

@ connected

uamsm 1370 Payload ¢




Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED |Js:ein i[5 Node-RED &HSUNU ioT | matt ()

Tu widget 989 mqtt L51zMUUAALNBLTDABAY Mqtt server Loy
AN gUnTal lngaziladunisivuaianiw

Tip: Leave topic, qos or retain blank if you want to set them via msg H
properties

Edit mqtt out node Edit mqtt-broker node
i
1
i 1
v node properties ® Name broker.emgx.io :
R Connection Security Messages
. Y
Q Server broker.emax.io v ( 7 | —_—
Y Q@ Server broker.emgx.io Port | 1883
£ Topic maker/kaset/data ] Enable secure (SSL/TLS) connection
® Qos 0 v 'DRetain ,  Client ID :
1
© Keep alive time () 60 [ Use clean session 1
® Name :
2] Use legacy MQTT 3.1 support :
1
1
-

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED Jg=gin(1[5 Node-RED &WHSUNU ioT & function

Tu widget 981 function i munmieuUTayaenludugiie

daluuaning o widget U89 dashboard  =tenme

v node properties

W Name

uassanan Payload a-~

msg.payload = msg.payload.v; R
return msg; Z

return msg;

¢ Outputs 1

See the Info tab for help writing functions.



Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED |Js-e)n (i[5 Node-RED &WHSUNU ioT (| gauge

Tu widget U84 gauge 1519MNUAALTBUANINAAIVBITBLANIUNNG

%

dashboard Tagtsudonltn1ThanINaLUUNILAAINANIIAINUAAIAZIIAIL

Add new dashboard group config node

L}
Edit gauge node ik
-
@ Name h
node properti o]
.
N & Tab Add news ui_tab, v| 2
& Group [AGd new ui_group. l‘ L — R ——————
# = Width
~—
B si "
] Display group name
i Type Gauge
"} Allow group to be collapsed
1 Label Gaug
Value format | ({
Uit it
4 1
! 1
Rang min 0 max| 10 H |
H ]
oo D : =
H ]
H ]
Sectons 9 X | ——— !

Node-RED : ioT alaa codeless //Al viudaldyd diu Node-RED

Node-RED Us:qnd‘fﬁ Node-RED &HSunu ioT ‘_l[-:l gauge

lu widget ¥4 gauge 1519MNUAANNBUAAINAAIYBITDYAKIUNNY
dashboard lngisdenldnsuanimauyuinauaninanisiuae szl

[]
Add new dashboard tab config node |

Add new dashboard group config node

» - §
® Name Home
® Name home| id
e ————— T N
1 B ic dashboard
ETab Add new ul_tab % 7 1
. ’

— Width

& Display group name

] Allow group to be collapsed

I — -
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Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Tu widget U84 gauge 1519MNUAALTBUANINAAIVBITBLANIUNNG

dashboard TagL51a9n kN1 LaAINALUULNLAAINANITAINUAAIALTIAIT

“diPauge node > Add new dashboard group config node
Add new dashboard tab -:o,ngyyga\o
o
A
\N—’
@ Name home
% Name Home X
B icon aasnmaml‘e ETab Home vil2
~ Width
] Display group name
[] Allow group to be collapsed

lu widget ¥4 gauge 1519MNUAANNBUAAINAAIYBITDYAKIUNNY

v
= 2 o 1 a v A
dashboard g5 19NN LARINALUULNILAAINANITAINUAAIALTIAIT
Edit gauge node !
]
“ditpavge node - Add new dashboard group config node i
m’ - v node properties
s Growp V|| 2
¥ Name home Hsze
B8 Tab Home v s = Type Gauge
+~ Width I Label wsasilvl
] Display group name I value format  {{vaiue}}
a 1 Units volt
[[] Allow group to be collapsed
Range min 0 max 300
Sectors 0 300




Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED
Node-RED (Js:¢)n(1{) Node~RED &MHSUNU ioT

915181 UAANUATU Y11 Dashboard 151A3swsauldau Tneanunsn

WRalAEIUNIG URL 9949 Server ANUA38 W55 Aatl

http://127.0.0.1:1880/ui

%

LSIAENUNUUNINTHAANINAYD Dashboard M51d519970 Flow Naunting fenIw

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED

A151997U node-red

$2UNU TensorFlow Y
Node-RED
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Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED 511U node-red $aUAU TensorFlow

TensorFlow #slausilamueesa

Addmivianuluunsusonsfouiues
1384 (Machine Leaming) Tniamznisade
TasaaUsyanmidiey (Neural Networks) 8
Huwneluladndnues Deep Learning
TensorFlow Waulag#iu Google Brain 984
Google Susuldneluudem uwisounJalk
assaurulraunsnela Apache License
2.0 Tud 2015

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED m15{¥1U node-red $2UAU TensorFlow
Tunslaamusauiu se1ing node-red 571U TensorFlow HuillAasiiasulgauaEyAIN
wisulimesesiun1sldanuud gliifiesings widget ¥ed TensorFlow Lisinashy node-red

https://github.com/kazuhitoyokoi/node-red-contrib-tensorflow

Q filter nodes Flow 1 User Settings % debug i@ % e -

~ common i Youmentfiow v @Wall

View Nodes Install

——
Ll fil Palette

e | Q tensorflow
DE] Keyboard

© node-red-contrib-tensorflow 2
TensorFlow s nodes using pre-trained models
‘> 42 (8 1y 2n h

Environment

© node-red-contrib-tensorflow-js

® 006 B8 4years 1

© node-red-contrib-t-model
sstom Node-RED node o relrieveléxecute a Tensorfiow mod
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Node-RED : ioT alad codeless //Al viudaldud diu Node-RED

Node-RED m1s[3i11U node-red $aUAU TensorFlow

v analysis dlofnduedastiodisasnuiu ndues node

dmsuFenldnu TensorFlow iintusn Tasus
az node agdlguiuunsidnuiniulagazinly
JULUUYY pre-trained models

Node-RED : ioT alad codeless //Al viudaldud aiu Node-RED

Node-RED 151U node-red $2UAU TensorFlow

Wulaea Object Detection 1t Single Shot
MultiBox Detector (SSD) {ulassasrsudn lae
Tawnatignilnduuugadeya COCO (Common
Objects in Context) &sUsznausianingne 80
¥ila way 330,000 g Tdnsraduaulunnany,
Wuiwusalunmeng, Aanuingluisle
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Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED
Node-RED 15111U node-red $2UAU TensorFlow

e . D
'T] mobilenet I.T.l

MobileNet 1u Tatma Image Classification ﬁgﬂ
ponuuUIteldnuuugUnsaINAITT e NS
e Trdnunussnnvosdailuniweans, 91uun
Useinyasnenldluninais, SunUseinvaes

IS NN

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED n1s511U node-red $aUMAU TensorFlow

I 4 )
|. 1:i ‘ handpose ITJ

Handpose Model Wuluea Deep Learning 7ild
dmiunTadulazAnauiwlvedisluy
nwghevdedale laatgnilnduuuedoyaiis
amilednuiuinn vilanansaiSeuiiusns
anwey wagyiysvesiioldegnauaiug
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Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED 511U node-red $aUAU TensorFlow

PoseNet Model \Juluina Deep Learning 1t
dusuanadulazfnnuimiswessiniglu
nwehenieiile Tueatigrilnduuuyadeyaiid
AMYARIIWIULN VTN TEEUTTUS
anwaly Lagvim1ewesanglaeg1auaiugn

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED 151U node-red $2UAU TensorFlow

=

Node-RED

sme WORKSHOP

m 7198898579 Flow Wieanis
U537aNaNINANNNADY

file inject 7‘?—”\ cocossd ‘,——‘
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Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED. M55 19U node-red $2UNU TensorFlow

lumsnaaesdnduazdiasdl node widget WuUsenau
delinsviuanysel laevinnnsiaaaisfaeiail

v input

( - R
i 0O
“ file inject y node-red-contrib-browser-utils: A node that uploads

image files and audio files from the flow editor

microphone f;w

camera ¢\

v output

)

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

node-red-contrib-image-output: A node that displays an

image on the flow editor

(=T
Node-RED 151U node-red $2UAU TensorFlow

111 Widget 1a519.0u Flow w89n15vianusiann
PntufmueAnieliinn s unauysal

Ol 3 i [E
tLE. 0 model loaded
o — S =i i
8 )




Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED 511U node-red $aUAU TensorFlow

(@) file inject

Y

=

Edit image node

& Properties

= Property msg. annotatedinput

~ Width 160

Resize images on server side

[ Allow image passthrough

® Name

Tusegneilis9sligniineeds
U =) a =4
ALIE99ALAET AB node
image NaglUlaninadnsain
N15¥1197U849 node
TensorFlow lagazyinnis
mMuuaAtluges Property Tn
WARIANAINAIUT

annotatedinput

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

i

Node-RED 151U node-red $aUAU TensorFlow

vobject
payload: "person”
_msgid: "f6eab3a6edc2ecéb”
wvdetails: array[1]
~0: object
vbbox: array[4]
0: 1.7123794555664062
1: 25.669262409210205
2: 310.957088470459
3: 213.56326818466187
class: “"person”
score: 0.9245986938476562
vannotatedInput: buffer[67662] r
»[0 .. 9]
»[10 .. 19]
»[20 .. 29]
» [30 .. 39]
» [40 .. 49]
» [50 .. 59]
» [60 .. 69]
»[70 .. 79]
»[80 .. 89]

suuuuteyaillivdannnisuszanana
194 node TensorFlow Wiesin1sdstoya
sUn UGS node uazUszanana
SeUTesud Aziimsdwadndeanunly
sULUUT84 json data Usznaulusng A
Lnansaany wiaudumurusinglunmn
TngliAndusumianny xy iieads
N30URBUTOUTNY
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Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED 5735 19u node-red $2UAU TensorFlow

Flow 1 b+ v i debug i | @ (% &

ooooooo

Node-RED : ioT alaa codeless //Al viudaldud diu Node-RED

Node-RED

https://bit.ly/3Ssz0JA



6. WUURNYA

wULENARKUEN 3

d L) L)
dauf 1 wuuRninuTdY

1.

Node-RED foazls
n. Waunsuadrsgruteya v, edesilewamnn loT wuy Flow-based
A Wswnsudeunw C 9. wpesdionsnuuusivled
wesniSudue Node-RED Aoozls
N.80 9.1880 @A.8080 4. 3000
Node Usztamlaldiutayaain Sensor
Al.inject  %.function A.input 3. debug
Node Uszuamn “debug” vimiidiozls
n. LanINaansuunoulya
V. aUlayaeeNaIN Flow
A. dadayaid MQTT
1. \eusie Dashboard
lUslnAea MQTT Tddwmsu
n. Su-detoyasening Broker fiu Client
v, davoyaseningutoya
A. @519 5uma HTML
3. muANgudaYa SQL
Tu MQTT “Topic” nuneisezls
n. Yoteenadeanssening Publisher uaz Subscriber
v. Ardeyaiidioanly
A. ¥ Broker
1. flog IP
Node lal4\dausiofiu MQTT Broker
A. mattin / mqgtt out  ¥. inject / debug  A. switch / change 4. ui_text
Dashboard lu Node-RED Tddmsuagls
n. nTdeulan C
V. wanratayaan Flow tugunsmm/miay
A. @393 utaya SQL
3. NAFBY Sensor
WINABINISUENIA19N DHT11 Ul Dashboard wuuiiealvsd msly Node Useinmla

N.ui text ¥ ui chart A.ui gauge . ﬁwuﬂgﬂ

107
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10. Node “inject” Tgdmsu
n. dardoyaling Flow ileiBudunisvhay
2. Suteyadngudeya
A. #37991379 SQL
3. kanHATYa

wuuRnvinene (5 ¥e)
11. adunean1Ununssuves Node-RED laganfieg1sdiudsenounan
12. 93U18ANNEUNUSTENINS Publisher, Subscriber wag Broker Tu MQTT
13. gndheghs Flow dmdutansAimuiuain DHT11 uu Dashboard
14. 10 Dashboard lluanswateya msnsivaeudmlatig
15. a5un8AudAgeIn1s Debug Tu Node-RED wazisnislageu

7. lONATIND
1.119&0 Node-RED : ioT
2.Aulws: https://www.arduino.cc
3.YouTube: 499 “ Teakoykingz ” %841in391n15 NECTEC
4.na1susynaunsa@su / PowerPoint IOT fundamental



https://www.arduino.cc/

8. MANUIN

8.110a8 WUUHNFRUMSEUTN 1

109

U9 ANRNDU AB5UE

1 U Node-RED 1Ju Flow-based Programming TgWaiun 1oT lade
2 % wasn 1880 WunesniSuduves Node-RED

3 A input node 1¥5UA1391n Sensor viveunaAtloya

a4 n debug node LLamﬁa;ﬁamaﬁwéﬁ debug pane

5 n MQTT Wulusinpeadoanssening Broker wag Client
6 n Topic Aafhsyytawnedeanslu MQTT

7 n maqtt in kag matt out 195u-detioyariu Broker

8 Y Dashboard lduansdayauuuisealvivuiv Ul

9 N Ui text, ui_chart, ui_gauge aulduansuale

10 n inject Mdsdoyaududng Flow

v o

o 11

asurwanUnenssuuss Node-RED Tagundiagediuusesnaunan
AMDU:

Node-RED \Huanmuindeusiamuiuy Aow-based Programming F9uaulean15N91UUD4

Node #1147 H1utdunIvestoya (Wire)
antpunssundnues Node-RED Usenausme 3 dudAyfe
Node (Inum)
ADNUILAITVINUYDY LTU
= Input Node (Futaya 19U inject, matt in, serial in)
»  Process Node (Useunana L function, change, switch)
= Output Node (FsUayaean LU matt out, debug, dashboard)
Flow (Ina)
Aoynuea Node MiFoulosfunudiuiiiovinausiuiu wu
FuA1AIn Sensor — UsEalana — LaANauu Dashboard
Runtime Environment
AoduUszINaNananves Node-RED G'Tfﬂ%’uagjuu JavaScript (Node.js)
ﬁmﬁwﬁ%’mmimiiwaﬁuaﬂﬁagaiwdw Node aviaa
FIDEN:

Flow 75UA197n DHT11 W1 Node MQTT waadssioluda ui chart Lilelansnauy

Dashboard
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foil 12
a8unemudUNUSSENINe Publisher, Subscriber wag Broker Tu MQTT
AmeU:
Tslanea MQTT ld5Unuunnsaoansuuy Publish-Subscribe Tneflduusznouvdn 3 daw
ol
Publisher (ffdvaya)
Aogunsaluielusunsufidstoyaluds Broker
1 UpsA ESP32 denenuduain DHT11
Broker (fanananisdleans)
vhnthisu-dsteyasening Publisher way Subscriber
f9819 Broker LU Mosquitto, HiveMQ, Node-RED MQTT Broker
Subscriber (§$utaya)
Aogunsaivelusunsufiainssutieyaan Topic fiaula
191 Node-RED A¥utayannn Topic “/humidity/data”
asu:
Publisher — a'ﬁa;galﬂﬁ Broker —> Broker dasialif Subscriber 7 Subscribe Topic
WAeariu

ol 13

gnieEe Flow dmsuuansmneImduein DHT11 uy Dashboard
AMBU:

Flow #38¢19l1 Node-RED

[DHT11 Sensor] — [MQTT out (Topic: /humidity/data)]

— [MQTT in (Topic: /humidity/data)] — [Ui sauge (LARIATAINLTL)]

ANDBUIENTITVINGIU:

1.

2.
3.
a

Sensor DHT11 8uAmuduuazdstoyasin MQTT out TUs Broker
Node MQTT in $uAauduain Broker
foyagndasialuss Node ui_gauge tileuansnaduiesidus (%)
awsowfial ui chart WiouansuwnlduvosinuTuwuuns v
shngnlAndasslu Node Function Node:
msg.payload = {

humidity: msg.payload
Iz

return msg;
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$ot 14

#n Dashboard Liuaninateya msnsaeudnlatn

1.

A AN .

fmau:
il Dashboard Tiluansua msasadeumLEEUs:
avvdeunsidiensioves Node Tu Flow

Jfinsdeusensundelal (Wu matt in — ui_gauge)
MNIIVFBUANIULYDY MQTT Broker

733397 Broker viuegvsely (W “connected” %3e “disconnected”)
M998V Topic way Payload

11 Topic ¥4 Publisher kag Subscriber agau
n329a0UA1 U Node Debug

Ainfiveyadionnuvielyl
ATIEBUNSHRIAN Dashboard (Group / Tab)

Fegluni Dashboard Wgaiukaziani Ul gnaeewselyl
M329a0U Browser Lag Network Connection

10 Dashboard agfuuLA3osdu Feseelurdevieiieaiiu

foil 15

o3uwANEIAgY8INS Debug Tu Node-RED uazadnasldanu

AMBY:

ANEIRTY:

A3 Debug elvimuiuddoyatiluasinuusiay Node
lgnsradeuternnainvesnsviney wu liideyadese vseguuuudeyalignsios
FganaTtunswily Flow wasusuugslissuuyauanysel

FBmsldan:

a1n Node “debug” w119l Flow

Fewse debug node U Node Fifasnsnsiaaey

nm “Deploy”

Anaansluvieng Debug MUY (Debug pane)

awnsald Filter %39 Output WUU “complete msg object” Lﬁa@iwamﬁamﬁg&wm
FeEN:

Flow — mqtt in — debug

HASNSH Debug pane AwuansAIdayagnasuanaIn MQTT wuuisealngd



o | =
Tuaun 1 neN 3

$Weiun 30105-2004 Feivn inAllAN1TBUIMD SN dounad 1
Poriien1siseu3 Uil Dashboard yu Node-RED N 5 vl

UAUR 10 .

Ho309/9uWaLn Dashboard U Node-RED

1. wadwsnsiTuiIINASUR IR
a11130 AAsla Node-RED uu Raspberry Pi wa PC légnios
1@319019971 Node-RED H1u Web Browser (localhost:1880) la
Au150a319 Flow ﬁugm‘[md% Node inject way debug ¢
anunsauansnatoyaly Debug pane lagnsias

2. $1v8msg/deulsanguerdn
UINTFIURLDLIIURIIA NTUNHUTRTDUTI9U NTARIUTUTUNTURUU GUI Agn1w

Python

3. AusIusNMUURIY
anunsaldiA3eaile Node-RED lsioensgninuasannsis
annsaiiilansvhaees Node Hugiuusazeils
anunsauiReuegatissuy Tuiinuakavagula

4. UTEaRABaNgAnTIy
A3 (Knowledge)
1.885UganUnenssuves Node-RED waglaseasna Flow
2.85U18UseLnnUae Node w4 input, output, function, dashboard 1]
3 95 Unemdnnnsaeanstioyasiniu MQTT (Broker, Topic, Payload) 1
4.197an13eenuuy Ul Tu Node-RED Dashboard 161
Auvinue / nsgunn1s (Process)
1 fndauaziern Node-RED uu Raspberry Pi w3a PC I
2.90NkUU Flow dmsuiu-detayaarngunsal loT a
319970 Node MQTT iile3u-dsdosardiu Broker léignifas
44374 Dashboard WUy Real-Time WiouuanifA1NwuLLes
FuAninuMsduRasTaed (Attitude)
1LieusuRnveukarseiinsy islunsianisteya
2. nuegsilszuuuaglvinudAyiunnugndesuesdeya
3 ffnfe Fednd uazsnwimnuduvesieya
AumsUsegnald (Apply)
Uszyndld Node-RED fiusguu loT Tuauen@w L Smart Home, Smart Factory, Data
Monitoring System



5. \insile Yan uazqunsal
1.Raspberry Pi #3® PC wiou dumosiin
21Usunsu Node js wag Node-RED
3.Browser (Chrome / Firefox)
0.1#nd0en3 Flow fiugnu

6. AMUULUY/TDAITITN
1.957980UNDSA 1880 iﬁgﬂi%’muimaiﬂiumuﬁu
281509 Flow fiau Deploy ynAsa
3 yutalusunsuvaizinds Deploy

7. SumeunsUfRenu
1.ARa Node-RED
2.13Un Node-RED #emds node-red wazidn 13U http://localhost:1880
3.1 Node inject wae debug 11219 WWeusafu ud Deploy
4.nadY inject n5IEBUNARNSLY Debug pane
5. Ju?in Flow Way 8180 1M%1138013Y119U

8. ayUuaziansalna
1 agUasliFeus
2 Yyvvieguassaiiny
3 5uAlvwagmaimunuLes
4 puAaLiuvEedelauBL LRI

9. MyUsuiiuna
1.anugniasuaaiion gndes asuiu wasituast
2. msaueiianudaau [dnawgnaes
3.M38dUTINVRENNTN NnAUTUNUIMLaTIAUTURAYEU
4 puAnasassdlumsagy de/manuiauls wazuinnssy

10. 19N@1591994 /19NATAUAIIANLAL

1.ufsdeUsznaunsiSeu iot fundamental NECTEC lae Uginil 9auan1u

2 doUsenaumsiseu wu VDO, PowerPoint, YouTube wazaunsaiass
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Tuaui 1:
‘ﬂl L% U = v 1 U dl
Vo-&na TUAUNFANYN YY/Ngu UN
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- . _ ASWUY

inaueiUsuidiu 4 fiun 34 2 waldf 1 Yiuug whwin v
é
oy fadanazdaldaule pasalauridananain | - s , e B we
n15AnAS Node-RED . . . AARaUNaEIY fonalala 15
auysal @niee
A15a379 Flow kagway . . i . . , .
Flow yhaugn@as yauldunsdIy yiaulainsu Taiviheu 15

Node b
ANUISYUSRELAYNNS v o Y o Ca
o gneins TaLau nowla laldmau laloSune 10
Juiinua
nmseSuteNanIeaes | asuieladaiau gndes asueleusliinsy ssnelddaan | liawnsaesuield 5
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o | =
Tuaun 2 neN 3

$Weiun 30105-2004 Feivn inAllAN1TBUIMD SN dounad 2
Poriien1siseu3 Uil Dashboard yu Node-RED N 5 vl

UAUR 10 .

H0309/ 9MuRAIUN Dashboard Ul Node-RED

1. wadwsnsiTuiIINASUR IR
11304 uAEs SELECT, INSERT, UPDATE, DELETE lognsias ndeukasaninatoya
19234

2. §1danmsgn/dealsanguerdn
UINTFIURLDLINURIIIA NTUNUTRTDUTIU NTARIUTUTUNTULUU GUI Agn1¥
Python

3. aussausNMsUURIY
1.1 1an"98a413611 MQTT (Publisher—Subscriber)

2.(maxsie Node MQTT infout 1 Broker lagnsiag

3.88N4UL Dashboard lAusnzaniudaya

4. rUssaAlBangingsu
A3 (Knowledge)
1.85Uwantnenssuuas Node-RED Hazlasiasng Flow e
2. a5ungUsennued Node Lau input, output, function, dashboard 1]
3 95 Unemdnnnsaeanstioyasiniu MQTT (Broker, Topic, Payload) 1
4.19lan1se0nuwuy Ul Tu Node-RED Dashboard ¢
Auvinwe / n38UUn13 (Process)
1 finRauaziarn Node-RED Uy Raspberry Pi vda PC ¢
2.90NUkUU Flow dwsuiu-deteyaarngunsal loT a
314971 Node MQTT iile3u-dstioariu Broker lsignifes
4.8519 Dashboard WUy Real-Time #iouLaAIAINLYULLDS
FuAninuMrduRasEaeA (Attitude)
1LieusuRnveukarseiinsy islunsianisteya
2. nuegilszuuuaglvinudfyiunnugndesuesdeya
3 ffrfe Hednd uazsnwimnuduvesieya
AunsUsEENAlY (Apply)
‘Uszqmﬂ%} Node-RED fuseuy loT Tuauan@w iy Smart Home, Smart Factory, Data
Monitoring System



5. \insile Yan uazqunsal
1.Node-RED n4aufinis node-red-dashboard
2. MQTT Broker (Mosquitto #58 HiveMQ)
3.Sensor (DHT11 38 LDR) uay uasa ESP32
4 Browser @u3uUlLany Dashboard

6. ALUZUY/TDAITTTN
1.9157980U Topic 19n3aiuszning Publisher wag Subscriber
2977980 VUANIUE “connected” U4 Broker nau Deploy
3. yAdpUfY debug NnaSatewdause Dashboard

7. TuppuNTU IR
1.11m Node-RED waz MQTT Broker

2.4579 Flow sail:

3. [MQTT in] — [function (4Uasrn)] — [ui_gauge] — [ui_chart]

v
o 1

4.619A1 Topic K1 /sensor/humidity
598U Publish 4a3aa1n ESP32 %78 Simulator
6./99ADLNALAAILY Dashboard ULl Baalnd

7.4 Flow uaz Export Inaiunangiu

8. agluariansalua
1. agUAaiiliGous
2. Yymvidoguassaiiny
3. TBuluuaznsnmuImuLLes
4. pAaLuvSodalauBL LRI

9. myUsuidiuna
1. avgnifesvasiiem gndes Asufu wasviuade
2. mydaueinnudniau ldn1wgnees
3. N5HEAUTINVDIANNTN VNAUTIUNUMUAEIANUTURRYRY
4. rrwiAnassasslunisasy de/manuihaula uazuinngsy
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10. 19NA15919D4 /1oNATAUAIILAULAY

1wfedeUsznaunsi3eu iot fundamental NECTEC lag Uit 9auanu
2 doUsenaumsiseu wu VDO, PowerPoint, YouTube wazgunsaiass
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n15AnA3 Node-RED ) . AARIUNIEIY fndalyle 15
auysal @niee
A15a379 Flow kagway . . i . . , .
Flow y1n91ugn@ag yauldunsdIy yiaulainsu Taiviheu 15

Node b
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WM IIANTSeus il 4
$Weiun 30105-2004 Feivn inAllAN1TBUIMD SN aounsft 1
FomhonsFeus nuaiaunvueiauanmadeyade N 5 vl
Grafana Dashboard UAUR 10 .

Poisev/nuaiuarUeialaniHateyanie Grafana Dashboard

1. wadwsnsiseuisEAumhen ey

o3UNMANN1TYILLAE AN IRENTIUTDITEUY Grafana IdRndauazsiea Grafana Server
Isiegnagnéleadensiogmudoyasnn Node-RED e SQL iteRstayaunuaninaldeenuuuuazaiig
Dashboard Wanstayawuu Real-Time lavagouuazuulsamsuannatoyalidanugniosuias
ladng

2. $redanmsg/deslosnguedn
UINTFIUHTOUTNURINYIR NTURRILRTDUTIIY NIARUIUTLATULUU GUI Men1w)
Python

3. dussauzUssvule
L hanann15vinauved Grafana LLasmsL%magmsﬁaga (MySQL, InfluxDB, SQLite)
2 amnsaidiensieuazuansteyaansyuu loT legndes
3.#115098nkUY Dashboard ﬁLLamwaﬁﬁauuaasmﬁﬂisﬁw%mw
a UjiRnushenuseuney flsedou uazanunsavnanusmiugduls

4. yusvasrldmginssy (Weuliasusnu wnside vinvende Jande uae Uszendly)
AuAj (Knowledge)
1.o8UnenanN13vinaIuTes Grafana waglassasnsvessyuula
2 voniBnsidensiog udeyaiu Grafana 1
3. L“U’ﬂ‘\maﬂﬂ’ﬁaaﬂLLUU Dashboard wLﬁzimvaamU‘Uivmmaua
4. o5unetunouNITEIIN TN UHLGE wagNIRIA Refresh Rate ¢
Muinge / AsEUIus (Process)
1. G]G]GNLLauGNﬂ’] Grafana Server laagagneias
2. Feusegiuteyain Node-RED vido SQL Liledsdayals
3.a519uae3nFULUY Dashboard lAlvsngauiun1suaninatoyadse
4. Uuusans il §2 9 (Indicator) warisrudaiiou (Alert) 14
FuAudnuaEsuRaUsTasd (Attitude)
1ienusuinveukarseiinsyislunsianisteya
2. huegaliszuuuaglvianudfgyiunnugnasaeslaya
3 iftdy Fednd warinwieuduvestoya
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1 34 E 74

AumsUszgnaly (Apply)

Uszendld Grafana ilowanianatayaannsyuy loT, Smart Factory, 13838 UUNANY
99938y Woulyatayaann Node-RED Dashboard 11g Grafana tiea3195¢uU Monitoring 1
auysal

5. @15¥N1Tu;
1. euiugiuAeadiu Grafana
2.a01Unen35uv09 Grafana Server (Frontend / Backend / Database)
3.M13AAG Grafana U Windows / Linux / Raspberry Pi
4. nassanglanslialdausiu Browser (localhost:3000)
5.mil,%amia§m%auuamﬂ Node-RED %@ SQL (MySQL / InfluxDB / SQLite)
6.1158519 Dashboard wag Panel (Graph, Gauge, Table, Text)
7.03%aAn Auto Refresh Wazn1SLANINALUU Real-Time
8.n15UUMN, Export, Import uagiys Dashboard

Watalunsiseus

} 4
v 1

1 uAaRuaraae Grafana Server
Arudiugiufeaiulusuns Grafana
TaseasakazantUnenssuvae Grafana Server (Frontend, Backend, Plugin, Database)
A15ARGY Grafana Ut Windows / Linux / Raspberry Pi
nsWWalde1 Grafana 61U Web Browser (localhost:3000)
miéfﬂmﬁfﬂsﬁ (User, Role, Password) kazn15ann1s Workspace

N13AAFY Plugin Wiy 1y InfluxDB Connector, MySQL Data Source

2 yudeuregudeyasin Node-RED 3o SQL
ANUlaLSed Data Source Wagns¥NUTINAUTEUUAEURN
nsiiiuunastaya (Data Source) 1y

o MySQL
o InfluxDB
o SQLite

NSAIAINITRRNAR g IUTEYE (Host, Port, Username, Password)
M3deusetonan Node-RED H1u MQTT — InfluxDB — Grafana
MsvedaUNsLiause (Test Connection) LazASIvEaY Query
nM5a3196n Variables WiaiUasu Data Source WUy Dynamic
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3 uasnduuanmadeyauuuisyalvl
n15a379 Dashboard wag Panel (Graph, Gauge, Table, Bar, Stat)
N1599 Layout LazseA Panel Properties
n3a¥e Query loRstoyanngudeya
N150RNLUULALYT N WAz YA (Indicator)
nsldminsesdoya (Filter, Time Range, Variables)
A136keAn Auto Refresh LilouansuawuuSeall
n13l4 Alert / Threshold LﬁaLL%’aLaauLﬁam%’auﬂaﬂmUna

4 MUVAFDURATATINADUITEUY
139 IEUNTLdeNreves Data Source
NIATIEDUNSUARINaToyaluy Panel urazdiu
msatnuaziily Query Mlidsdoya
N15IAAIANNU (Response Time) U935 U
N15d150Kaz I8N Dashboard (Export / Import JSON)
n"5uy3 Dashboard WigldnneluiaIete

5 nulszgnaldanueia
M5idieailes Grafana U Node-RED uazgiutioya loT 439
N1388NWUY Dashboard dviusugnamngsy (Smart Factory, Smart Energy)
nynTenveyanuwesiarinaueluguuuunsm
mia%ﬁaﬁmmagﬂwa (Report / Screenshot / Export PDF)

6. fANssuNTTEU]
6.1 SunSuaeunion
AsOSUIEWIARLarANAAYYeINTSHY Grafana lusu loT
SniSsuRndalusunsy Grafana wavaTIvdoUNISHeusonasa 3000
6.2 Suruirgunideu
A3ANEANT5UALYaTU Grafana Server WU Browser
wuztEIUUTENOUTDIMN Dashboard wag Panel 14 9

6.3 tiliiidom
ﬂg@%ma‘i%ﬂm%awia Data Source (MySQL / InfluxDB / SQLite)
gNAI0819MTATNNIINUALUHUNNUAAIA1AIA Sensor
o3UNBNSRIA Auto Refresh La¥N15SM Layout ¥84 Panel
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6.4 SunUFUR
nZeuUFon Tunud 1: msdeduasdeusogutoyaly Grafana
ni3euUfud Tuaud 2: msa¥ Dashboard wandeyauuy Real-Time
AslALUETEnINUNUR LanTId0URANTUARIHAYY Dashboard

6.5 ﬁ"uas‘ﬂuazﬂsztﬁuwa
a3uuwIAAN15a3 Dashboard Tu Grafana
Asn-noUilenumuLev

NS EUTIMUUURN LA LUUN AR UNAUTEY

7. douasuvaaFeous

7. 1nfsdoUszneunisi3eu iot fundamental NECTEC Iag Uainil qouanu
7.2 deUsEnaun1siiuy WU VDO, PowerPoint, YouTube Wazgunsalass

8. wingusiseus
8.1 ¥ing A3
AZKULIINNITYIRUUENAR wazuuunaaeuluntsdeusenaunisiieu
8.2 MingunsUUReU

AZLUUNNTYINAINTTUMTTOUS Uazn nanensvinianssuvesiseu

[ Y a

9. MyAkazUIziiung
9.1 nauaMsu iR
mouMnuvsakuunaaeuliegsgnaes lideaundt 60%
UtRnutuneufanssy wagldmalulagliogamnsaugnies
W39 doans wazsauileduanndnlunguled danusuiaveu
9.2 F/msuseidiy
wuURniavaaseu asaasuauilaluilon

v v [ J

LUUNAFRUNAASEUgNARY Litosndn 60%
9.3 \nvasiloUsziiiy
WUUNAGOUVGSEY

10. Yuiinnanadednnisiious
Luan13dnnsiseuiniiatuiugiseu

Y
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2. Uy guassanny

3. msunladgm

=D
ho))}
=3
©
ey
=
(as]
=

1) wansunleleynndsadns

11. 1na38198e Asnanshupinfisiu
11.1vtfsdeUsznounisieu iot fundamental NECTEC lag Yo imiil 2ouaau
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5 — Dashboard & Notification (Grafana & Line Notify)

MsdvA1c19uav Dashboard

fNsciAT Permission LU Dashboard
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5 - Dashboard & Notification (Grafana & Line Notify)

msAvAidivquav Folder

By Fiyawat Jomsathan Page 506



175

5 — Dashboard & Notification (Grafana & Line Notify)

MsdvA1c19uav Dashboard

fNsciAT Permission LU Dashboard
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5 - Dashboard & Notification (Grafana & Line Notify)

msAvAidivquav Folder
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nsduAtquav Folder

By PFiyawat Jomsathan Page 507

5 - Dashboard & Notification (Grafana & Line Notify)

nsduAtoquav Folder

1 Dashboards / loT Server Training

"
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5 — Dashboard & Notification (Grafana & Line Notify)

n1sGuAdvquav Folder

NIsCvAT Permission UU Folder
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5 — Dashboard & Notification (Grafana & Line Notify)

MSaS10 User waz Organize
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5 — Dashboard & Notification (Grafana & Line Notify)

Msas1v User waz Organize

Jolauaw user
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5 — Dashboard & Notification (Grafana & Line Notify)

n1sasiv User uas Organize

user Aagolku
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5 - Dashboard & Notification (Grafana & Line Notify)

N1sas1v User Lias Organize
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5 — Dashboard & Notification (Grafana & Line Notify)

nsasiv User waxz Organize

o organization
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5 - Dashboard & Notification (Grafana & Line Notify)

n1sasiv User uas Organize

org Rastolku

By Piyawat Jomsathan Page 515

5 — Dashboard & Notification (Grafana & Line Notify)

N1sas1 User uas Organize
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5 — Dashboard & Notification (Grafana & Line Notify)

msasw User ua: Organize
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5 — Dashboard & Notification (Grafana & Line Notify)
msasiv User uas Organize

1§00 org IRAU user

i&on Role TRAU user
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5 - Dashboard & Notification (Grafana & Line Notify)

N1sas10 User wa= Organize

org AWuIZIUTKU
By Piyawat Jomsathan
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5 - Dashboard & Notification (Grafana & Line Notify)

Line Notify

LINE Notify tDuusnisudvifiauasoie
Aawisatdviuld Tasmssumsudvidoudiiu
Webservice Taasvsavnisaviluuaiudd uas
duuuungu(Chat Group)

TasadasTdusnmisTan O

https://notify-bot.line.me/th/

@ Funvsudafaunimiuedadiamy LINE

LINE Notify —

By Piyawat Jomsathan Page 520
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n. MySQL ¥. InfluxDB A. SQLite 3. gANNTe
4. n3vneuves Grafana andedayaaindiuladundn
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9. Data Source
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A. Host, Port, Username, Password
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9. 113 Export Dashboard Tu Grafana Tiie
A. 11 Dashboard lul#lua3esdu
9. aU Dashboard
A. USuau1ansan
1. Wfiug1wau Data Source
10. WindaensuansAAmLuLUUEalngann Node-RED msidenld Panel 1a
n. Table 9. Gauge f. Chart 3. U WAy A gn

@ @il 2 : wuiindidie Gaideu 5 4o)
11. eduvwanninenssundnues Grafana Server uazniifivasusasdiuuseneu
12. sniegsdunaunsLieusio Grafana lhiugiudoya MysQL
13. 95U"835@519 Dashboard 7ikansA191n Sensor wuuiSealul
14. 110 Dashboard Liuansdayadngiudeya msasaaeudiulatig
15. edususelosuveinsld Grafana luausguu loT wse Smart Factory
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4.nasusenaunsa@au / PowerPoint IOT fundamental
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8. MANUIN
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Grafana l¥dwmiuasne Dashboard wandHatayadn Data
! k Source
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