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1.1. anuduniuazaudrdgyvastymi
Tutlagduiliasarufiasluildindumesiinuasnasswda (IoT: Interet Of Things" ?)
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\wietuneuiaweiviaIAseU B umesln)
® STUUAIUANNITVINULUUEATUITR (N15A7UANN1TIIUY0I9 UNTAIAIUAN

ANNWINFBUTAIMUA U ANUTNVBINES LYY gDl WazduY)

wennnsiiussendlinudumesiinvenasinadlussuumuauum Gdeuds
wusnirdumesilavenassndsdamnsatilulssendldaunessinunisiiusiuy
dayalddnaly fagratu nslddumesidavewnasinddunisiivsiusiudeya

anmuIndauLarAnaIunsEuIuNIINNuvesgunIalinelduseloniludiusieg aiu

! https://www.oracle.com/th/internet-of-things/what-is-iot/

? https://en.wikipedia.org/wiki/Internet_of things
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Tuszuuausingg winnnsfinvesfifouiitisadestunislousAgwinesdoya fideu
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Lﬂ?aqﬁaﬁ’m%’ﬂﬂuﬂ'1':?aﬁ’mgﬂawummamwa*ﬁ’aa&a“ fmngauLasivsgansnmid
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Uszgnaldaludunisdnguuuunsuandnadoyasiuiudumesidnvemnasswisie
Node-RED® © &1 Node-RED 18 Platform Tig ivenuuuiunieldlunisadessuud
Tiusnsdeyaluguuuuraniuled (Website” ®) Tnagnimualivienuuy Node s uag
W SRR lugULUUNA5aIn-393 (Drag and drop) warNIsAMUREITUTURBUNS
¥191u (Flow-Based Progfamming) u1nlundnifu Node-RED Ssanunsavirluuszendld
silugunsaluasszuluUiRnisiivannvans feehatu wiesrauiames (Computer™)
S1aUaTINY (RaspbemyPil) waunsess (Android'?) svuumanis (Cloud™ viaunsnds
91993gni58n11 Cloud computing 138 Cloud systems) wazdsamnsadiluussyndly

ulugunsaluaysruuuuanisd uq 4sgoruarursafnwiduduldanniuled

- https:/Awww.stitchdata.comy/resources/data-analysis-tools

S httpsi/anw. indeed.com/career-advice/career-development/reporting-tools

® https://nodered.ore/

© https://en.wikipedia.org/wiki/Node-RED

" https://developer.mozilla.org/en-US/docs/Learn/Common questions/Pages_sites servers_and_search_engines
® https://en.wikipedia.org/wiki/Website

* https://nodejs.ore/en/

' hitps://en wikipedia.org/wiki/Computer

! hittps:/fwww.raspberrypi.org/

2 httpsy//www.android.com/

" httpsi//en.wikipedia.org/wiki/Cloud_computing
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@
al

n1538uineiun1sleary Node-RED TuunilfWsuazveadungfaidnisinniwenius
(Software) 199 AieatasiunisiauIuledlngld Node-RED wrngnglsnmulumilsde
lautazitudinisesuieasniswauivledlaely Node-RED TutAsa4mauine sy 14

s¥UUUHURNST Microsoft windows™ winily

- % &
1.2.  N1SANAILLAZAISLY9IUY Node.JS tUnenu

1%
= st b

nouazlin1sfinaa Node-RED asluiniasnauiiawes fAndsagsiadinnuiulansuin

ir3nsmpNRmasAInanlalinisinns Node.JS 1aS9auysaindy insIeinIasnauiimesi

galailasunsinns Node.JS axldanunsadinny NodeRED, Lahaativamailluive iy

= = = o a o & £ 1 = a = o
QQQS‘UE}@ﬁ‘U(TEJﬂqsﬂumauﬂWSQQWQLLaEWUEWUﬂW{L%Q’IU Node.JS NaUNILaTUIYAIYUNT

@/
ats

fnfa Node-RED @99umnaunisanss Node S Sissdalydl

ﬁ .

Welcome to the Node.js Setup Wizard

n ‘ d e The Setup Wizard will install Node.js on your computer.
.
Us)

Back Next Cancel

5U 1.1 BunsguIunsinng Node JS

% httpsy//www.microsoft.com/en-us/windows/get-windows-10
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ﬂNode.js Setup =] X

End-User License Agreement (2] ‘d c

Please read the following license agreement carefully

>

Node.js is licensed for use as follows:
Copyright Node.js contributors. All rights reserved.
fPerrnission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without restriction,
including without limitation the rights to use, copy, modify, merge,

publish, distribute, sublicense, and/or sell copies of the Software,
land to permit persons to whom the Software is furnished to do so, v

[E11 accept the terms in the License Agreement

R N

U 1.2 Yeanauieriunishegeuagnisleeu Node.JS

]@ Node.js Setup = X

Destination Folder n ‘ d c

Choose a custom location or click Next to install.

Install Nodeujs to:

|C:\Program Files\nodejs\

o [Hex ] ome

3U 1.3 Avium Path §113U Node.JS
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JunauNIsAnnge Node.JS

® a1ilvian Node.JS for Windows (x64) a1niules https://nodejs.org I@EIEEL%EJ'U
wugdlRRnRwIIN13ANIUNan Node.JS udagn (Latest version) Nilldnwely

WUU Long Term Support (LTS)

&/ ;24
dlyyﬂa @

® SunszulIuN1ISAnfa Node.s Taeludunauil lUnAanabdiurdaantdas1fne

U
2

Node.JS #lsinnisaniuluaslutuseuiinis nawniulildundadniidy Next

Wenliun1siinss Node.Js Tuduneudaly dwanslugui 1.1

o srutomnanfsItuNsAnuarnsldanu Nodes Tnanminseusudannasnis
Aasauarnisldaru Node Js igAndevinas advimnsgoutidenny | accept the
terms in the License Agreement WavAanya Next [faguiunisfinns Node.JS
Tutudaly Fauandluguil 1.2 unews sngesnisinga Node.Js fRnsaazsios
gausudonnatisafunsinsuasn 5998 NodeJs Wiy msiemnlslsensu

Jonnatazliauisafnna NodedsS o)

o rvun Path dwiuldlursinsisNode s asluirdosnoufinmes lne Path 13udu
y0an15AnRe Nodeds fifmunliazidu C:\Program Files\nodejs\ Lwimﬂpg'ﬁmmzd
Fosn1sidsuivas Path farldlunisfings NodeJs 1iadnya Change... way
fvua Path Insifigesnts uietrdlsAaudi@suuuzsi g Andsvinisines
Node.JS 13 Path 13 usuiifuualy (lufesddsunya) ndanduliadny
Next tiesiiunisinme Node.Js Tududaly fuanslugud 1.3

o fvuanmaNTRves Node.s fidosnsinds TasludumeutlfiBouuugiiligRnds
FenfndsnuautAves Node.JS muAniufuiifiugWann Node Js afmunly
wsemngRnsslaifanudiuiguariinisimunguautinisinds Node Js
gndesenverdmaliAntymifeatunisldonu Node s Tunendsld wisniu
TaanUa Next ilednuiunisfinsa Node.Js lududaly nirssdmiuiinun

AuauURAN15ve Node JS Nnpenisansszgnuanslugui 1.4
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Select the way you want features to be installed.

Custom Setup nedc

Click the icons in the tree below to change the way features will be installed.

* (=21 Node.js runtime Install the core Node.js runtime
42+ corepack manager (node.exe).
=2-Inpm package manager
2] Online documentation shortcuts
+ -/ Add to PATH
This feature requires S6MB on your
hard drive. It has 1 of 1 subfeatures
selected. The subfeatures require
12KB on your hard drive.

Reset Disk Usage Back, Cancel

3U 1.4 ivunaaudRreeNodedS Midain1shnms

&
at

® fasupseiiendndudmiu Native modules voe Node.Js luduneuilfifou

&
L e s

wuzin TR AnAenavde i Node s iudideniasesilanisndulunisldnuies

U U
lnglivinasamunsgnuiiatananu Automatically install the necessary tools
s g lneUnfan 1 ntiafaouusaAIoInauRInes LnasiASaeTiasfinga Node s

s

nazilauuananiy Aswmgnainngfedslifinnudiunguafuuanis

2 ]
s =

AnsainInailonieg Asuduves Node.s linsundelyimnsauazdmasonis
¥191uv89 Node JS ndsannisiassls urnluninfu Native modules vos
Node.Js gnimAuliluszuuinievtedumesiin dafuluduneuiing e
rouiunesazfsgnilensoiinfussuuiaietedumedidn wimniuliasdn
Uu Next ilasufiums@ings Node.Js Tudusald mihesdmiuiunguiuy

N136AR3 Native modules 84 Node.JS aggnuandlugudl 1.5
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2 Node js Setup = X

Tools for Native Modules n ‘ d c
Optionally install the tools necessary to compile native modules. _~ x

s |
J=2

Some npm modules need to be compiled from C/C++ when installing. If you want to be able
to install such modules, some tools (Pythen and Visual Studio Build Tools) need to be
installed.

Automatically install the necessary tools. Note that this will also install Chocolatey. The
script will pop-up in a new window after the installation completes.

Alternatively, follow the instructions at https://github.com/nodejs/node-gyp#on-windows to
install the dependencies yourself.

wd, [he ]

U 1.5 finnuinsesiieNdnludmsu Native modules ves Node.JS

o Sunszurunisinga Nodeds asluiaiasmaufiumeslaonisnaty Install us
ogdlsfinumag@anagoendsiudsunasdorivualunisings Node Js o
nanUs Back wiadounduluudludoruunnisiiaga Node S wiomndosns
sniannszlaunsisie NodeJs asluiadasneniiameslviadnyu Cancel #s
wanslugui 16 urnlundndunisiasds NodeJs ludumeutisiuetaasgn
m'5:1ﬂaa'umﬂ5:UU%’mmmmﬂaamﬁ’wmm%amauﬁ’;ma%ﬁ%qﬂﬁmﬁ“ﬁ’jﬁ lng

Wmnizmum'ﬁﬁ@aﬁ’qQﬂm‘ﬁa%aa‘ummwu%’nmmmﬂaamﬁmmLfﬁaa

=

paRImBsziivtduIufouduanddlugun 1.7 ngAansedndu Yes Lite

¥
ar =

auInliilA3 03ABUNAABIANAY Node S 1@ uaninAnasndndau No

nueANIERaa bl oygIalidn1sRnae Node.JS asluiaianauinas

U

L 78
= | o

aelilutuneuilgi@euwusiivigRadsadngu Yes wintdy

U
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#5 Node js Setup - X

Ready to install Node.js ﬂ ‘ d e

/S\] ’
-

U

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Back | ‘:*-%;:L\’Imll _| Cancel

U 1.6 Bunszvudndlnasneg veeNode s aslunsasnauianes

® anuAumveInsinnslngsiiagmes NodeJs asluinsosnaufiames mng
AnAeraINsENENAsEUIUNTSARRS Node.JS TimdnUau Cancel dauanslugud
1.8

Verified publisher: OpenJS Foundation
File origin: Network drive

Show more details

asena Suzun



B
Installing Node.js n @ d c

Please wait while the Setup Wizard installs Node.js.

Status: Copying new files

baﬁi{‘:\, ol Cancel

U 1.8 anuAunthsaadlndsigg ves Node.Js adluiaTasnauiames

2

Completed the Node.js Setup Wizard
Click the Finish button to exit the Setup Wizard.

nede
us!

Node.js has been successfully installed.

Back Finish | Cancel

U 1.9 udewan1sinms Node.JS asluLAS9RauRILeDS
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® JUPBUAANIYVBINIIANAY Node.JS sruuIzudsnanIsinge Node.s asly

LASDIABUNILADS VINLASAIABUNILADSARAY Node.JS ﬁ’TL%"\]ﬁﬁJyjiiﬂ LA DY

k4
e L=

ABNNIMDIIzLARINANTITARAIAIlUIUN 1.9 warlvi@nnsndndu Finish tiie

au
&

AuUgANI¥UIUNTAAAY Node.JS asluasainauianes

N1519974 Node.JS oy

msldau Node.Js Tuinsesrauiiunes Tudunsuusnaasnsldaudifouwusdlrd 4oy
AI5AEdiNINTIREBUANIULANTYINNIUYRY Node S faundinsisenlfaiu wisliiinaiu

duleimIesmauiwasatuisaldinu Node s 16 lnadisnasnsavasusasie Ui

® Un Command prompt (158 Command line) ¥83 Windows

= &

® PUWAEY node -v wagnaly Enter

MINHASNE T 1H21NN15M521998U Ae TH09 Node IS Aigniassadluias og
aeufiumes fethauty v16.13.0 uanginazssnesfianesamnsaldinu Nodes 1# us
ynlaisingjures Node S fifinsts harvinedeseniiumeidiliannsaldom Node.Js
¢ FeawnersvzineindiosreuiunefSlildiinisinds Node.Js vipp1aaziinann
NIPUINNITAARS Node s aslinaSosreufinmesldanysal WudledgulnonisGus

NSTUIUANGY Node. Sashitasasnauiinosuudnass

lagun@ivideanniaiesneuiamesgninge Node.JS 1asasrauiamesavgning

U

JavaScript engine®> ¢ (

1 Compiler'” ¥84 JavaScript®) sigiaue 3oL UsuaIuIs0
nanalasndenivimdniaiesmeuiuneindsainiaosnasuiiamesgninge Node IS
w@SvaNy sl nsssrsuiuneiavanunsafnuunemdeneg ves JavaScript T 84

NILUIUNIINAFBUNISIEIY JavaScript Tuinsesmeuiiwmesidunaumisoludl

* https://en.wikipedia.ore/wiki/JavaScript _enginew:~text=A%20JavaScript¥20engine%20i5%20a, every%20majort20browser%20has%2ion e.
** https://nodejs.dev/learn/the-v8-javascript-engine
7 https://en.wikipedia.org/wiki/Compiler

® https://www.wischools.com/js/

nsaulUsENSUEUAURNsIeslY NODE-RED g3una ez
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function sum(a, b) {
return a + b;

}

console.log("3 + 4 = " + sum(3, 4));

JUT 1.10 fegranmsiamszuulagly JavaScript

NAFUNITNI9IUVDY JavaScript

o Ualusunsu Text editor sogrugu TUswunsuy Notepad 989 Windows L1Uusiu

o Runyar1d1v0e JavaScript mudi Us1anlug Ui 1.10 wazUudinlilu Path
C:\JavaScript wazlisetelndidu Test s

o FyUszuawalwd Testjs Inslutuneunialviila Command prompt uagNuw

[}
a/s

Ads ca\ tedaunduludw undaS unuwes Path ndsanduldiuwends od

'
v af

JavaScript tastluTudauvds Folder %071 JavaScript wavludrdugavined
Uszananalwa Testjs lngNuneA1ds node Textjs Teaminlna Testjs lufidaiia
nananenuligansalve sdavaScript Wag JavaScript engine Tuip3asnauianes

au1snvinanula snazladimeuainnsusyananalnd Testjs Wu 3 +4 =7

1.3.  AISANAYLATAISIY9I1U Node-RED tUaedu

¥ https://nodejs.ore/en/knowledee/eetting-started/npm/what-is-npm/
© hitps./Awww.npmis.com/

“ https.//enwikipedia.org/wiki/Npm (software)

nsiRlUsuNTIRNURURN1sInely NODE-RED g3ena Susn




YURIUNISANAY Node-RED

® |DUMBDLATDIABUNILADSIINAUSETUULAS U8B UWBsLn
® Un Command prompt
® AuWAEs npm install -g --unsafe-perm node-red wagnalu Enter
o s o = o = P - = ¢
® #1NN15AARY Node-RED a9lA? 89ABUTILADIIATIANYTO! AT DIADUNIADTAL

uanatamudialugun 1.11

BX Command Prompt — 0 %

U M1 anugvesnisiings Node-RED

NUIBNA: NINABINITABUNISAAAY Node-RED T ldA1&9 npm -g remove node-red

Wag npm -¢ remove node-red-admin MINEIAU

&
N151997U4 Node-RED 1Ua46iu

® Un Command prompt

® WUNAIEY node-red uaznaUy Enter

nsWaulusunsudslfianisiagly NODE-RED qIzwa Sevn




Windows Defender Firewall has blocked some features of this
app

windows Defender Firewall has blocked some features of Node.js JavaSaript Runtime on all
public and private networks.

@ Name: Node.js JavaScript Runtime
Publisher: Node.js
Path: C:\program files\nodejsinode.exe

Allow Node.js JavaScript Runtime to communicate on these networks:
[[JPrivate networks, such as my home or work network

[] Public networks, such as those in airports and coffee shops (not recommended
because these networks often have little or no security)

What are the risks of allowing an app through a firewali2

i Qﬂowaéceés " Cancel

JUT 1.12 szuuudaideusuanulasaneliaznisveaygnli Node js JavaScript

runtifme @1350v1191ule

e Tunsdifl Windows fisvutsnwiaulasaisndsainfiurid1ds node-red 9z
UrnguiisadaiieuiefusruuinumiuUasadeveaniosreufinnesfgy
7 1.12 inadu Allowsaccess Lﬁaaqmﬂmﬂlﬁ Node.js JavaScript runtime ¥1191U
0]

o wnnszvaun1sveailaldeu Node-RED luniosraniiamosiaioanysal 1a3eq

ARNN MBI ITLAR YA LUFUN 1.13

nsiaulUsunsIBU{UANsIeely NODE-RED




BN Select node-red

5U# 1.13 anugn1siliplyany Node-RED Tuimsaspauiunes

o Unaluunsu Web browser® Aag13191u Microsoft Edge?®, Google Chrome?,
38 Web browser. 8 49 a9 1nud ulANunW http://127.0.0.1:1880 asluz 84
Address bar U831 Webibrowser inwulidnulalanaInnsoLas a9naunNInes

anusaleau Node<ReD s \AresmBNNImeTITLanlayanslug U 1.14

NUNBLNG: MINFBINTsHERY Command help 983 Node-RED TldAds node-red -h

# https://en.wikipedia.ore/wiki/Web_browser

= https://www.microsoft.com/en-us

n1sWauIlUsunsuGUfiRnslnald NODE-RED g3swa Sy




Welcome to Node-RED 2.1!

LinFu tiw 5 et 10 Oistiower e reew TALTES ) Mis wiease

reiyeis

14, MUty Wi

Tasunfnnadsdifinng s¥9U (Restart) veuSosnaufinesimi flénuazdosds
Sudfunsviauwes Node-RED Lﬂ%‘ﬂﬂﬂanﬁ’lma‘ﬂﬁﬁﬂﬂﬂ% et daald
AnAUELININ n15l497u Node-RED 1¥uusydw3alunsdlil Node-RED gn
Ansisluiaiosnoufiamesusidng (Server®) insrgmnlnindundedinmsidudunisvianu
yaapiosnsuiunoswiteszuuiuledfigniaulng Node-RED azdiliauseldenild
univeiinisddli Node-RED 3usuldau iieudluilgmiigdeuldnadndedreduid Ty
Wt fifsuszedursfistunouuazisnisfmusli Node-RED grilaldmusmludd

s = ) o - - i
PAIIINNITUNISHIUAUNIS LTITULAITDIABUNLADS LA

® https://en.wikipedia.org/wiki/Server_(computing)




YUNDUNITAVUA I Node-RED vineulutaSasnaunnasanlusia

® Un Command prompt

ar

o Fasslusunsy pm2? Tuid&s npm install -g pm2 aslu Command prompt

waznaly Enter

® wnnszvIunsinnslusunsy pm2 adluiniesraununesiassanysal 1a3ag

PR ITLanItayandlugun 1.15

@ Select Command Prompt - O x

JUN 1.15 agnueveIn1shnsalusunsy pmz2

® psvERUANIUENISYIUYeslUTUNTY pm2 T RN A& pm2 status asly
Command prompt laganwnzvasdeyadniuzvesiusunsy pm2 szgnuansgdaly
gﬂﬁ 1.16

® fmun Path n13vMaulilusunsy pm2 THRNNAI&s pm2 start C:\Users\[ie
User crLiENm%’I’@\:l@amI‘ﬁ'}L,fﬂa'-5]\fﬁthpData\Roaming\npm\nc,\c:le_rmjdules\node-
red\red.js adlu Command prompt wagnavu Enter 1nnsEUIUNISAMUA Path

ww5eauysal insesneuiiunessuandoyadislusui 1.17

* https://www.npmjs.com/package/pm2A/5.1.0

maialusunsuRuRnaslesls NODE-RED d3zNa Sugn




B8 C\Windows\system32\cmd.exe - ] X

JUN 1716 anugn1svinauveslusunsu pm2

JUT 1.17 m519uans Path fignimualvlusunsy pm2 viau

nsrLlUsun gl uRn1slngld NODE-RED
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