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ABSTRACT

This thesis presents a method for using loT devices together with a
PLC Controller to create an electrical equipment control system. Using sensors
together with RS-485 to send data through the AP Gateway to the Zeta Cloud
system, then using the MQTT Protocol on the router OpenWrt to Subscribe bits of
data and convert the bits of data into decimal numbers and save them on the
Database of MySQL Server and bring the various data to display on the website.
Including sending data values to the PLC Controller connected to the Router via
LAN using the Modbus TCP Protocol to communicate between the Router and the
PLC Controller to control the Output devices connected to the PLC Controller. In
this thesis, we will study the Communication and collaboration between various

devices for application in designing electrical equipment control system.
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dusunsvhaululadnisnandlddudon vsen1siteudeiiueadnareqiudinieiuiu
sULUU Network v3eia3adigiienluauni1svinauvesszuulidussansamuingsduds

WLNEA NS UNTEUIUNSNLAUT U DU

1.2 IqUszaen

1) iefnwmdnn1svineuyes PLC Controller

2) \ieRnwmannsviauees Modbus TCP/IP wievili PLC Controller
annsosuAuarfuAmaIngUnsaiR UL AU LAl

3) \flefnwImdnnnsvineuves OpenWrt uugunsal Router

4) iednwmdnnsldeuues LOGO! 8.3 Software

5) iefnwvdnnnsvieuaes MQTT Protocol

6) \fefnundnnIsieuYes RS-485 $aufU Sensor

7) \fiefnwmdnnnsvhauues PLC Controller SaufUszUU loT ¥84 Zeta
Network

8) \fimoenuuu Website dmTunanIatoyalaranIULeINe)

9) IeeenuuuszuUmUALSATuTRanMsldaIu PLC Controller $amifuszuy
loT



1.3 YaULUAYRIUIYYIINUS

n1seentuussuualIuAugUnsalnlglniiainnisldaru PLC Controller

$2fuszuy loT Tasfinsldau Sensor $amifu RS-485 Liladadayariu AP Gateway Tug
5¥UU Zeta Cloud wdtanduazld MQTT Protocol Ui Router fifasa Firmware OpenWrt
Tuns Subscribe Yoyauazinisuvasdndoyailadsuidusiavgiuauudidaimmiinig
Uszananatiioairateulalunisaiuaunisilia-Ungunsal Output Mieusieagiu PLC
Controller %qqzﬁﬂﬂiﬂ’uﬁﬂﬁ’lﬁi’f@gawuu Database 484 MySQL Server wasantuI i
Hoyasanuuansuauy Website fildvhnisasnstu lnsagyinisideuste PLC Controller ffu
Router K1U5UU LAN @3 PLC Controller 9¢1#37u Modbus TCP/IP Tunnseusviesusn
910 Router wagthdoyaiilduniuling PLC Controller ufrdsvhnsesnuuulysunsuuy
LOGO! 8.3 Software Tumsa¥resmsuananadeyaiilduazaniugnsviiuvesgunsal Output

uunti198 PLC Controller wag AmiuANaunsal Output MTeusesd warazvinnsdstondny

'
I [

w3aiaus1uNIg LINE Notify Lilogunsal Output Migeuseaggnddlimviney Feazinisuans

[

F9819n15v U TUYRIsTUUN LA laevinn1sIaanluddnsuvandulilunsusgiaing

Y Y

U7 1.1 Block Diagram n1msiuvesUsayay1iinus



UNN 2
a o a A v
‘Vli]‘lE}{]LLaSViaﬂﬂ’ﬁVILﬂﬂ'J‘UEN

USuaranusises “n1919971 PLC Controller $9uAiUsEUU IoT 19@31958UU

AUANSILWIR” dngufuasninnisddgiineitessissialuil

2.1 IoT (Internet of Things)

A7 loT n3eduwmesilalunnas (nternet of Things) MuNefiuA3EYIETINTDS
ca o | = W aa o 4 ! LY
gunsalieusefsiunazmalulagndiueanuasainlunsdearsseningunsaliussuy
AATIA ARERIUTENINNEUNSAlAIEiUes AINMainTureiuaat s TIAlduneaznIs
doanslvspuwiaunfinuudiniigs Jwihlillaunsalnaneiuauaiesilouseiudumesiin

= 1 N aa o w | = = | 13 A o
Favaneaungunsalane ludinusedniu 1w wUsediu 1nsewmaiu sosus LasAToedns

anunsoldidumesiieriusiudeyauaznovaussseyldliegaiyaain
2.1.1 asAusznauvanvaunalulad loT

23AUsZNaUVRY loT avuuseantidu 4 esdusenauman Laun
2.1.1.1 Unsal loT Ao PIAUTLNBUNANUYBITEUULAY BININ
Usaandgunsaldidnnselindszuu loT agldaiunsaifintuliiae Faiiaunsalazanunsn

I3 v & ¢ )~ a ¢ & vy v o v o &
LTJUVL@WN@‘Uﬂﬁmﬂﬂﬂ’]ﬁi@ﬂ‘ﬂSNQEJMW'JL@@?U‘UWWLaﬂl’)ﬂiguﬁama‘ﬂ@yja MaQ'ﬂ]qﬂl@NaaWﬁ@@ﬂM'}

3
I3 =

fAazdiszuudeinisdsasdanisiudegunsal 1oT 8nddadiszuuiianunsasuadslanazyingu
AN ve o o
AUNLASUAEIIN
2.1.1.2 gunsalinaiag Ao aunsaldnUszniaziludinaislunis
dernudn1sainaunsal loT WéunsalidmanensessuAdaiiovinny
2.1.1.3 1ATBIUINNT Server 1139 Broker B 1AT0IABUNIABINYN
v a & L3 = ¢ v ¥ 1 < [J 4
nihfidugaaudnatslunisuszanana wesngunsalinazldvilgyssananavunaanyinly
g 1 o o w ado v Y2 o & A £ = 1 Ao o w
vepsillanansammamdmdudeulaiadnlunagdeiniheyssanananaansuadsnin

aunsal loT Usetnnilandsanniunazldnisuszanaielvilardiegrsiedaludaunsal loT

9 9

v a

)
nduysusnven



2.1.1.4 gunsaiflagldanu (User Device) Ao diuvesgunsainazly
LanNaanIuzaNgUnsal loT Manuadiegluieiedny iesanlagunfsyuu loT asilunis
d' oA A Y ' ca & a o= co & v o e < & A qu
WousialedeansiuseningunsalBidnnsedind Fewywddnludediaunsaldnnildunely

lunmsieudafiuseuuiegan eIy
2.1.2 Uszlawiivadssuy loT

oT foidumeluladiddyuarivsyloviieuinignavnssumalsesns uay
Soynfastlovives loT dmiuauinly Ansdssadsenslédinuszd1iu uenmileanam
auiuafoLazazainauiend nslimalulad 1oT Sullusglovidnvansediaiiisans
fa1sanld loun
2.1.2.1 AIUANNITNURUNTAlATY 9 ety Tnewmalulad 1oT 9y
Prelimuaunszuiumehauesgunsaididnnsedndsn q l6iussansnmdedu ne o
wifudayainAainsluudarfuluedidls dewhAanssuniesuerlste anduiay
Usgnana ilehluideusionazdansvinasield
2.1.2.2 Usgndaaldang Geauninlonazlindsanulunisvitauus

azogalanuATLariusEANTAIMUINATI LTI IEINITAINUARIAINITIT U UNTal
a ® a s A ! LY & & ! Ly ! Pl 1% &
dldnnsetindNiWousaiuseuy loT Fudedanisusendnaildanelaesiuls wonaind 151
anunsansAigunsalmaniiuiauynegnlaies lnessuvardnanidaunsaldunlilaldau
Yuzty denalbinisldndsnuilidnluanasmuluie

2.1.2.3 \Jufinsdoduminasy 3auananzyelsendanasulay
A I8k MsUTERdandsnudidmandoduindeon vilianinwindeugniinate
Weas Bnnadedaaiunslitinamunnluanimuindeudasnuaiiviy

2.1.2.4 fenuaeadiegs lngsvuuinwianudasnievesauninlay
sxtheUnlesmnudemenaznsgymevedunsndnelutiuliluegnad mszszuy loT
iynAdIntIsmuAuLazgLanUaenduan nIndeuiansluwazneuentu lddnay
& v N < 3 - v Y I sU W A
Ju ndenaastn seuudanianauisnliy vseudnsenassuuiduigesaniunisiadaulng

1 [ ¥ A

wIeATud 9 gunsalmanlavyhausiuiusasddygaudaieulunsaiinudsiaung



gﬂ‘ﬁ 2.1 320U loT
i - https://d1.awsstatic.com/whatisimg/iot-

universe.83de2944cc979eac98695797ecb5668f244bd7a5.png

2.2 Zeta Network

NN3ea98YaLITUIMN sensor dadayaluds AP Gateway N1 AP Gateway ¢

nsasedeyavuluiiulids Zeta server

Ul 2.2 S¥UU Zeta Network

Y

i - https://www.ecoxplore.com/wp-content/uploads/2018/10/zeta-structure.jpg




2.3 JSON (JavaScript Object Notation)

JSON (JavaScript Object Notation) #ie Unuuvesdeyaiiltdmiunanilasy

e

ayanfiawindn Faauanusavienudilaliieg wazanunsagnasiuazaulaeiniedliing

”ugﬂﬁmummsiéfmm JavaScript (JavaScript Programming Language, Standard ECMA-
262 3rd. Edition — December 1999.) JSON 1usunuudoyamdnusiiianmdudaszesng

auysal wnaziivannismsideufuasiuindeulisunsuniwiangg 1 ldinasdu nnw ¢

q

&l

C++, C#, Java, JavaScript, Perl, Python wazdu« Qmauﬂ’améﬂﬁﬁ'ﬂﬁ JSON tHun1w1
naniasudeyadiianuauysaiuuu Jagtiu JSON Jesldluiuueundiadu Tnstaniy AJAX
Tng JSON unesuunmadenlunisdeyausnmileluann xmL deflouldfusgusifu
aunndl JSON Buldsuamdendunznszduuazidiladiondn XML Tag JSON a@mnsa
asnela 2 sUuuY Ao

1. m3dafivluyndoyaiideteyauazdoyadiu luntwisieg doyaazdnegly
EULLU‘UGUEN Object, record, struct, dictionary, hash table, keyed list 138 associative
array

2. drsvvesarteya Tuarwlusunsudiulvg azdneglusuiuuves aray,

vector, list 138 sequence
2.3.1 1ased319v09 JSON

JSON fiuldanuauzn1wives Javascript wildgnuesinduniwilusunsy ndugn
g a o ' o o = z:l' o v
wealndunslunisuaniudeudeyauinndt TulagtuillausSvesnwlusunsudus nld

Uszananatayaluzuuuu JSON 1nuny fIeg1aves JSON Tudnuaizuas Master - Detail
(

{"firstname" : "name’,
"lastname": "name”,
"address" : [
{
"address1" : "adress”,
"province" : "bangkok"

}



2.4 JavaScript

JavaScript \unenlusunsuiidhiaunldlunsasmdidusuudumesuendiv
Fausn1sseiiadeledealusudeniswaninmaioulmiuazunui wuudumesueaiin
flaridues JavaScript anunsnuiulgsaunmsaifigldazlfiuannmsldnuivied uaylu
srugiifuntunlunsifsuanivdilsleadud Jadunddumeluladudnues World Wide
Web sniegratu Wevissiuudufiunwalad wyafounntiuuadnliuanua vied

psAUsEnaudsuuuulauniinuumiiniv duAeterwindves JavaScript
2.4.1 NMIN9IUVBY JavaScript

awlUsunsunauaieudienisulabiensalfiadrenusingululéa
dmsuiados MntuszuuuFoRnnsazdenldlénty Javascript ldsunmsdauszinnegnaining
1 dndunwiBeuansud vienwniulanauds Idn Javascript M§unisulana tufe wla
Tnoasuduléaniwdmiuinies drenalna Javascript luvagdiluntslusunsudu o
aovlmaesazroulndldnrmunduldndmsuniedduduneuiivendiomnn sty mendeu
ansUivomunIaduneilusunsy wililddnniulusunsuiounaz Suntendeuansus
el

2.4.2 naln JavaScript

naln JavaScript Aelusunsumeuineosnisonldlan JavaScript naln
JavaScript weiduiissiudana uanalnadeulmivmualdnisaoulnduuy Just-in-time %3o

Sulndiveusudsadssdnsam
2.4.3 JavaScript Helaataua

JavaScript Hlaateudnaneaisi Javascript iauluusviesuena Tunsdl
naln JavaScript azagnngluldnusiwes uusiiwesidnlveg 9 Hmunazawdeuiunaln
JavaScript Tusa Wnwauiweundieduiuazideuldn Javascript Affleddufinnndaiy
fuiusfumgnisaling 4 wu maednund viensideusndin lsifumadasudsuulas
HTML wag CSS



2.4.4 AMNSINNTSNN9U JavaScript Helaataun

2.4.4.1 wiviwesnaniumailenaudonwuiuing

2.4.4.2 sewinmslvan winiwesulamihuaresduseneuvionn
vosvth wu Yu e uazndesnseunind WulassairedeyaiiFonitlunaseuiandienans
(DOM)

2.4.4.3 naln JavaScript Apausiwesudaslan JavaScript Wulud
n eniidusnanssznindaennsal JavaScript wazides

2.4.4.4 winn3aling o Wy n1seanunduudu aznssiuliudentdn
JavaScript fiAgatsiiuns mndunalnasudanaludlde uasshnsideunuas DOM

2.4.4.5 WU Iashanana DOM Tul
2.4.5 JavaScript Hai@sniaas

JavaScript flal@swnesuueianisldntwidoulanluasinveudsviiesuin
oun Tunsdlil naln JavaScript azeguui@iniieslnense Handu JavaScript Haudsniies
A10130LNTgUTeNA ANTUNITNIATINTUUUAN 9 UAZABUAUBIABLARNITAIAI 9 QN

(3

N3¥AUNITVVUHURNTvRLEs 0T TalimuSsunanvesnisilisuansudiadsnieshanm

£ v =

anunsavuusisnsnevaueasivlydlnedndwnudenmunvesnm Ansintavenn uas

Avetoyansyuuliiuegiann

2.5 MQTT
2.5.1 Wslamaa MQTT

MQTT Juluslapeanisdsdanundinuunnsgiu vsegaveangilddmsunis
A I A 1 A @ [ a 4 1 4 .
doansseninunIewiaInsed Wuwesdaasey aunsalanuld uazaunsal Internet of Things
(IoT) Buq snvzdesdiuazSuteyariuAtat e ndvedninaunsneIns Failuuuainndifin
gunsal loT wanilld MQTT Tunssudedeya iesnldanudeuazansodeansteya loT
lpegafiusednsnin MQTT sesfunisdatoninuaingunsalludenanuazainaainluds

gunsal



2.5.2 #ann15989 MQTT

TUslnAea MQTT vinaruuundnnisuuy weuns/adnssu lunisdeanssiiu
otheuuusay lnaeuduandslnofasdearstulasnss lnaeusariesoninensvio
foyannidinines MnduidsnneiisUssananauazdsionnunaundun agslsfiniu
MQTT TH5Uuu weuns/asinsiu ieazlduengdstoninu (fwmeuns) sanaingiuteni
(fasinsiv) esdusznevfianiliFonilusninesdennuazfusdnnisnisdeanssenineg
weunsuazdasinsiutoyauny viuredusninesfensnsasdeanuuidimunngneuns

L Y [y o

waznszngludadnsudeninuegigndeddusninesaswendineunsiugadassuteniny
20nNAY Fisll
2.5.2.1 NIHENBIUN : fingunsuasdadassuazlainsiudiumia
iwsevevasiukasiu uasliwanideoudoya 1w Neg IP vsenungaunesn Jaiuuasiu
2.5.2.2 MILENAIAT : Jieunsuasyasinsiuaslifesinunied
d‘l ! A | a U
mgeusiawmIaveluandeiu
2.5.2.3 N3enn158elasiud : Madineunswazgadasiuaiuisads

wiasuteanulalaglisuniunmevitauiu wu Jasinssuaslidesselifneunsdsdaniny
2.5.3 daudsznauves MQTT

MQTT WsUuuumsineuwns/ainssudeninu lngdmuailenulaaieuduazlusn
e dwelud
2.5.3.1 laatoud MQTT : Aogunsailaq dum@swinesluauds
lulasreulnsaaesfiionldlausn MQTT minlaateuddsdoninu Suvhuiidudinouns
wazvnlaateudiuton suvimihdidudsulaemluud gunsaflag Adeanslaeld MQTT
duesetne Naunsaiseninlugunsallaateus MQTT
2.5.3.2 Tusnines MQTT : iuszuuudnieudfivszanununisivds
Formusewilaaeusisneg wihfivesusninesiusudinmsiuuazmsnsesienu masey
lpawoudiiadinsiudonuusiazdoninu wasnsdonululilnaeudiva iy uenainids
s 9 s wuy N150UNIAKAENITTUTRIANNgNABILlAALEUR MQTT n13dase
fomnuludiszuuduiionsiiasgiidfisidn msdanistennuiinainly uaziwaduves

Tralous
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2.5.4 nsidousia MQTT

Trapudwazlusninesisusunisaeaisineldnisause MQTT laaoumsusy
N5LYausalnudIUaAl1d CONNECT Delusninas MQTT Tusnnestudulinas1ean1siiausa
wan lagn15naunNauAl189aa11l CONNACK sialaataud MQTT wazlusninasadudasld

aufin TCP/IP Tun1sd@eans leapudazliidousaiue wiazausaaniziulusnnasiviny

SUT 2.3 nsideusie MQTT

Y

1 : http://www.steves-internet-guide.com/wp-content/uploads/mgtt-message-

flow.jpg

2.5.5 N15911914v99 MQTT

2.5.5.1 lpaaud MQTT azasiansiiousanulusnines MQTT

2.5.5.2 \laWausoudd gnAEINIsaRELNIYaal1M adasiu

ToANUTaN1¥e MITsaetagela
2.5.5.3 Welusnines MQTT lasuteanuuds Ndwieluduadassu

Jamnuntinnuaula
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2.6 Database and MySQL

Database U9q0uiinsldaunanaey 2 wuu fie

1. Relational database %30 szuugIuteyadsduius Wunisiivdeyalugy
283715714 (table) Tunsagmsautsosnduualy wazluudazumazuvaduaedu (Column)
Felunsideulesiuseninadoyalumsnedingg ey Wesledlaglinissrsdeanteyalunedunl
fifyunly 81y RDBMS tools Tunismun

2. LDAP database %39 Lightweight Directory Access Protocol ¥191ulag
918 Active Directory (AD) \ulaisnvediwesidlusefuasdns ﬁgﬂaamwwummgmeuaa
Internet Technology 101115895UNSAUNIMINEINTAN 9 UULAIDUBIUALAY LAzl
Admin dan1suinisinseviefidudeuningudnaidliegisazain AD Wunisviteusiuiu
5217149 DNS (Domain Naming System) k@ ¢ LDAP (Lightweight Directory Access

Protocol) vilanansnazfnmeitionles (interoperability) Aulatsnnediwesiadus lasnaae

MysQL luszuudanisgiudeyaidaduiuslomugesauuiiugiuves SQL 39
MySQL lasunsesnuuusazusulimuisaudnsuiivueunaindulazaiuisayiauuy
wnanosulafla MySQL vieudumdnuadsnies wazeunnlidlinarsaudnnisuas

a9gutayadnuIun

E‘U‘ﬁ' 2.4 MySQL Database
fian - https://d1.awsstatic.com/asset-repository/products/amazon-rds/1024px-

MySOL.ff87215b43fd7292af172e2a5d9b844217262571.png
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2.7 HTML (Hypertext Markup Language)

HTML gau191n@13n Hypertext Markup Language sduniwmdniildlunisadis
Iddiuma Tnefuurfnannisarsenaistawesiving (Hypertext Document) Famuntu
171910 A19 SGML (Standard Generalized Markup Language) 1n# Tim Berners-Lee Ju
Awnsguildiauenarslusuiuuresdumam sunsuussuuaIetisdumesiin i
Tassad1an1sdeuiiondesniiiu 1Sonn uwin (Tag) AIUANNITUAAINAVDITBAIY, JUAN
o ingdu Fenldienarsmdrilaenislilusunsuiuusniees (Web Browser) Liu
MoﬂMaHmﬂm,Opaa,Nemaxﬁrmv@aonhﬁewmtEmﬂomrﬂaﬂLﬂuﬁuluﬁﬂﬂﬁu
HTML Lﬁummgwmﬁwaﬂ S0 F93mn5lag World Wide Web Consortium (W3C) Tu
990U 13 W3C ndniu gUnuvves HTML wuulml fiFendn XHTML dududnvuzves
Tasaad1s XML wuunilefisimdninasilunisimunlassairsveslsunsuifguuuuiininsg
i wmaunuld HTML §u 4.01 7ildFusglutiagiuune HTML Ju 5 Ssnadseglusening

nsiarsantunisldau
2.7.1 1n39a519NUgIUVIN 81 HTML

<htm(>
<head>

<title>Wvariuma</title>

</head >

<body>

| & N v a P & <
UL lem I9UaANUNLLTLEAILDNN LU
</body>

</html(>

2.7.1.1 <html>...</html> Wuuiinusniidesillunw HTML Seuen
Tmsuiniide niw HTML THluntsivusgaidunarandugavesienals HTML

2.7.1.2 <head>...</head> \Judliunvunsieavideniienans
HTML

27.1.3 <title>... </title> Wuutinildmmundeiivime Sennsudin
sudutodeniuiidens Samuedldiiu 64 f1dnes %@ﬂuwmﬁasUSWﬂgﬁ title bar 9949

UMM
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2.7.1.4 <body>...</body> d@ruiduileniumaveasi ldinay

< £ A 1 [ =
Wurannu E‘Uﬂ'ﬁ/‘l AT LLﬁSﬂWﬁL%@NIENG]@lﬂEJQL@ﬂﬂ?i@‘u 9

2.8 CSS (Cascading Style Sheets)

€SS Ao Mwilddmunnuasienas HTML/XHTML Tidvihnn ddu sseeving
Nunds Euveuwazdug Aufifeanis CSS 8au19n Cascading Style Sheets fidnuwaizlu
awfguuuulunsidieu Syntax wuulamizuagldgnimunuinsgiulag WaC 1uniw
wilslunsanusaduledt Ii§uanudeuegaunsvans Css fusslomiognmainvans loun

1. drglidemneluenans HTML Saudlaldhetuuarlumsudluenanss
annsavilddenindy wsznsld Css azgavannsléniu HTML asldlusefunds was
wonsgviadevniusuuuilunmsuanawaldognadaon

2. vlvansanndivaalndldisy ilesan code luionans HTML anas Javi
Tilwadvunaidnas

3. @130AMUAFULUUNITUARHADINATES style sheet gaRefu Tofiinng
wanmaluonasuuudsientmielunng winls dreannarlunsuiutguasyiilinig
afaenarsuuiuiausniibdu venanidamsnauaunisuaniua Tiadnevie
willauriulaluvane Web Browser

4. HrelumsimuanisuanssalusUuuuifamumngiudosis IHdueened

5. liulediannanduinassuinntusasdauiads anmnsasesiunsly

Nulusuianlan
2.8.1 A29819lA5985199890191 CSS

<body>
<p>fuazidsududiug</p>
<style>
pl
color:yellow;,
font-size : 14px;
background-color : black;

border : 2px solid green;



14

text-align : center;
font-family : sans-serif;
}
body{

background-color: black;

</style>
</body>

2.9 PHP (PHP Hypertext Preprocessor)

PHP g811131nA131 PHP Hypertext Preprocessor lun1umauiitaasussian
Server-Side Script #4az¥i1n15Usyutanafi@iied Waunswauwivied wazaiuise
wanawauagldaiu HTML 1a wag PHP a1wnsaldauiussuudifinig (Operating Systems)
ﬁﬁa’lﬂwmﬂ WU Linux (HP-UX, Solaris, wag OpenBSD), Microsoft, macOS LATEIUNTO LY
nuladuivil@nines Wy Apache, Microsoft Internet Information Services (IIS) 1a
uonNaINYULE? PHP Seatfuayugiudayazunuusieg daud MySQL, PDO w38 Open

Database Connection

2.9.1 N15hY9 U PHP

ANF9N191 PHP §aefaaleuagsendnetoniny <?php wag 7> unfiiegd
puamelAnTliLanaAa1 Hello World Tumntin HTML Lau

<?’php
echo "Hello, World";
7>

2.9.2 ANUEIUTAVDINTIYY PHP

29.2.1 Wunrwndidnwagiluuuy Open source l¥a1u15
Download uagti1 Source code vad PHP lUldldlaglsiidernlddng

2.9.2.2 \Juaasuduuy Server Side Script AatuIeviauuuLiv

Wses lldwwaiunsvinauueamiag Client



15

2.9.2.3 PHP anunsovauldlussuu fUanisiidnssdndu i
Unix, Windows, Mac OS %358 Risc OS 8g190Use@nsn1n

2.9.2.4 PHP anunsaviheulaluiu@sinesvaisuia 1wy Personal
Web Server(PWS), Apache, OmniHttpd &g Internet Information Service(lS) Wuduy

2.9.2.5 7191 PHP atfuayun 1o ulusunsuigaing (Object
Oriented Programming)

2.9.2.6 PHP fiauanunsalun1svinausiuiussuudnnisgiuteys
fimannnate Faszuudnnisgiudeyaiiatiuayunisinaiuues PHP 1y Oracle, MySQL,
FirePro, Solid, Front Base, MySQL tag MS SQL Wugdu

2.9.2.7 PHP sygaligldatraivleddaihnmuiuivsinnoasia
#1939 161 19U LDAP, IMAP, SNMP, POP3 way HTTP (Judu

2.9.2.8 1A PHP anunsalisu waveulugunuureas XML 16

2.10 Modbus Protocol

A13dea1sANLIATEIL Modbus Wunilsluuinsgiunisdearsuuuoynsy
(Serial Communications protocol) l#s1uag1auninasluszuudalusidgnaivngsy
(Industrial Automation Systems : IAS) tfloa¥1snisideslosdeyaszninegunsalsineg 1wy
gunsalAIuAUiLead (Programmable Logic Controllers : PLC) 8Unsaing3339 (Sensor)
guUnsalla3oena gUnsaiduli (Actuaton) minensaainsreylna (Remote Terminal Unit :
RTU) saufeszuuaesiameililunisaiunuuas uansaniuzvesgunsalaneg (Supervisory

control and Data acquisition : SCADA)

Tutlagtuinisdoasanunsoutsléidu 2 ssuufie Modbus RTU wag Modbus
TCP Tnganuunnsisegilnslnasanisdeasild Tuszuu Modbus RTU aglilnsinaoanis
doansuuUaynIy (Serial-based Protocol) Tuvnigiiszuu Modbus TCP a¢lilnslnasanis
AoansuuuBinedifn (Ethernet-based Protocol) Fsvisansuuuaziandafunssfinmiia
wazszernnslun1siudeoya Ine Modbus RTU ansnsasudslassuenisgegais 1.2 Alawuns
(fin21152 57.6 kbps) Tuwair#l Modbus TCP anansnfuddldiiaananga gegads 100 Mbps

(#Aszen19 100 LWAS)



16

2.10.1 Modbus RTU

Ul 2.5 MsdeansuUUaYNTNY RS-485 d113U Modbus RTU

i - https://www.nectec.or.th/sectionlmage/13787

Modbus RTU #e Tnslnasaiildnisdearswuueynsu (Serial-based Protocol)
feandnenssunsaeansuuy Master/Slave wieenananlsiitgunsal Slave azlsidstoya
(Response) NAUL1AUNT1AEENT3T0398 (Request) 3NgUNsal Master éﬁ’agﬂﬁ 2.5

Tneviluagldnsdeanslusedunianin (Physical Layer) wUu RS-232 W38 RS-
485 deyalulnslvmea Modbus a¥gniiu 4 JULUY Ao

1. Output coils

2. Input contacts

3. Input registers

4. Holding registers

lne Output coils wag Input contacts uRaguaaATALAUANAYS 1 Tn n3ed
Aleud “0” fu “1” Wisuaiiournslauazdavesgunsalfiaduasaindfinulely
S%UUﬂﬁuﬁmiuﬁaqmﬂ’lwﬂiiu slusumzﬁl Input registers Wag Holding registers anunsaAuA

v [

[ v Ve a = = I 4 o a
Jusuaulate 16 Jn wWisualiouaiunaingunsalnsiviniidsdoyawuuouiden (Analog)

n1sdeasvestayalussuy Modbus RTU azsudaduyadeya lnedilu 1 ¥a

ToyauuarUseneumidiu 6 du fuandlunisned 2.1

M159% 2.1 Yadeuadmiunsideans Modbus RTU

Field Name Bit length Function

Start 28 At least 3.5 Character times of silence (mark condition)

Address 8 Station address
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Function 8 Indicates function code e.g. read coils/holding registers
Data nxa8 Data + length will be filled depending on message type
CRC 16 Cyclic Redundancy Check
End 28 At least 3.5 character times of silence between frames

'
a

1. FususneyadaiFusiu (Start bits) SudafamsFusuyatoya
. Auvsuentasa (Address) vesgunsaliifiosnisioansene
AFIM3U Function Code

afifeanns (Data)

2

[Ehmd

an329aaUAUNANATR (Cyclic Redundancy Check : CRC)

G I NN

. ynUnUnvng (End bits) 919890aMsaugaveya

2.10.1.1 funs Address 989 Modbus RTU

Anakeatasaly Modbus RTU azdivuia 16 U %39 65535
fuvnls Tuusagguuuunsviieny famsed 2.2 suiineaaeilldiiios 9999 dumisluudaz
ek

- Output coils : FumLaAATALEUFUT 000001

- Input contacts : FUILILEAATARZISUALT 100001

- Input registers : FUNLILBAATALITUALT 300001

- Holding registers : AMULRLILDAATAILISUAUN 400001

ANS19% 2.2 FwUeLenLmSaly Modbus RTU Immﬂammgmwumivﬁmu

Register Register Extended Extended
Object
Number Address Register Register Type
(DEC) (HEX) Number (DEC) | Address (HEX) fype
00001-09999 | 0000 to 270E | 000001-065535 | 0000 to FFFF Read- Output
Write Coils
10001-19999 | 0000 to 270E | 100001-165535 | 0000 to FFFF Read- Input
Only Contacts
30001-39999 | 0000 to 270E | 300001-365535 | 0000 to FFFF Read- Input
Only Registers
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40001-49999 | 0000 to 270E | 40001-465535 | 0000 to FFFF Read- Holding
Write Registers

2.10.1.2 eritun15¥via1udmsu Modbus RTU (Function code)

yaflardunsieansaulmiiiisngg Idmusia vie Function
code 519azBEALARIRIN19A 2.3 Taowdng udrazdilsddunisiinuey 2 wuu fie a3
81U (Read) wazidou (Write) lnsaunsaideniiazeuniodoudeyaluda Colls nie
Contacts dwsudayauuufdnea (Digital) ¥3e “0” iU “1” war Registers MU UNTE

Jeudeyauuvaunden laedvuin 16 On 3o Aaws 0000 fis FFFF

M1517 2.3 TaziBunyataya Function Code

Function Code
Action Data Type Object Type
(DEC)

01 Read Single bit Output Coils
05 Write Single Single bit Output Coils
15 Write Multiple Single bit Output Coils
02 Read Single bit Input Contacts
04 Read Word (16bit) Input Registers
03 Read Word (16bit) Holding Registers
06 Write Single Word (16bit) Holding Registers
16 Write Multiple Word (16bit) Holding Registers

2.10.1.3 Yavoya (Data)

Tuduyadoya Data Field duasgnuuadu 2 ya laun

'
v o o J

1. gnAdsdmIun13e1U (Read Command) AUANTIN 2.4

2. gaAmdadmiun1sen (Write Command) m11aN31991 2.5

lnggar1dans 2 avgnadsaingunsaliviiminilu Master it

9

\edanisludiaunsal Slave Nidaanisdodans
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M341 2.4 YAAded1mIun1581U (Read Command)

Read Command

Request Message Start register address (2bytes) + no. of registers (2bytes)

Response Message Byte count (1byte) + data (no. of registers * 2bytes)

M391 2.5 YAAdedmIun1sideu (Write Command)

Write Command

Start register address (2bytes) + no. of register (2bytes) + byte
Request Message

count (1 byte) + data (no. of registers * 2 bytes)

Response Message Start register address (2 bytes) + no. of registers (2 bytes)

2.10.2 Modbus TCP

SUN 2.6 N5ARa1swUUdmesLind msu Modbus TCP

Y

a

NN : https://www.nectec.or.th/sectionimage/13820

Modbus TCP fe Tnslnaeafinsau Modbus RTU wieldnisdearsuuudimeside
(Ethernet-based protocol) @28 TCP/IP (Transmission control protocol) finosn (Port)
502 ununisldnisdearsuvuoynsu fsgud 2.6 vilkgunsalamisaadisnisdoansrinu
30 U18LanIrusIa (Local area network : LAN) %38 1A389188ulnastin (Internet
network) Tasluansideudenuuliatey (Wireless) lasgunsainszansdayqyin (Router

%30 Access point) Lusnanslunsitouse
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yatoa213lu Modbus TCP (f93Ul 2.7 uay m13197 2.6) Bududeyadie
Modbus application protocol (MBAP) Header Fauszneudie Transaction ID, Protocol ID,
Length, Unit ID s?fqt,ﬁmau%ummﬂ Modbus RTU eiausqm%’a:ga Function code wag Data
wdinaniloutdin snfuyadeya CRC dmuidanuianainaglid widsululdves
Ethernet Tu Data link layer uwnu

[y 1

1. Transaction Identifier (2 Bytes) :I%R]U@jmmaﬂLﬂﬁﬁuﬁayjaLﬁaﬁ Message
vaneYn gnaseenungieg TCP 1iafu e Client dawdls Tnglidessadiuns Response

2. Protocol Identifier (2 bytes) : Tuduagiinndu 0 e

3. Length (2 bytes) : \Jun15352y31u7u Byte #159uT1U9U Byte v99 unit
identifier, function code, Way data fields

4. Unit Identifier (1 byte) : 1un133%y ID vea server ﬁagﬂuizwﬁams 91904

v 00 89 FF Aley

U 2.7 dudseneundeyaues Modbus TCP fiBufiu Modbus RTU

i - https://www.nectec.or.th/sectionlmage/13823

AN5199 2.6 S18azRenvenay Field Tuniansuvas Modbus TCP

Area Name Area Size Description
Transaction 2 bytes Used by the master for matching of the
MBAP
ID response message from the slave.
header
2 bytes Indicates the protocol of the PDU
(MODBUS
Protocol ID (protocol data unit)
application
Stores 0 in the case of MODBUS TCP.
header)
Message 2 bytes Stores the message size in byte unit.
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length The message length after this field is
stored. (See the above figure.)
1 byte Used to specify the slave connected to the
Module ID
other line, e.g. MODBUS serial protocol.
Function 1 byte The master specifies the processing to be
code performed for the slave.
PDU
[master sends request message to slave]
(Protocol
1 to 252 Stores the requested processing.
data unit) Data
bytes [slave sends response message to master]
Stores the result of processing execution.

2.11 RS-485 (Recommended Standard no. 485)

RS-485 (683113210: Recommended Standard no. 485) ﬁammgmms%ma

Toyafdnoauuuaunsy (serial communication) egnivuaduasausniul a.a. 1998 lag

A21159UH 899 TIA (Telecommunications Industry Association) &g EIA (Electronic

Industries Association) 1103314 RS-485 gnldegraunsvaiglulssnugnavnssy e

anunsadsdyaalalnanazdianunsodmiou fulavaieyn

2.11.1 NannN1519IUVa9 RS-485

WMsgIU RS-485 Wunnsgunsu/doyalunuuilisenin Half duplex Ao

anansasusazdeyalaviavedraviiuliannsaimsaesegnslalunaniediu

Y

U7 2.8 feg1sn1siliousio RS-485 syuinalasasdloinnusiuuasdeyain

fin : https://www.omi.co.th/image/upload/Image/article 056 RS485-wiring.jpg
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dmiunssu/detayafineanuu RS-485 Uy dvdwtoyalaeldaraliiisud 2

Y

v a

Eude A uay B 1usiuenaAsianinea(Digital code) lagldanuunnatsvesussaulviin

£%
P

5eNIT A way B WWusiuan fail
=]

- {lo Va - Vb laussiulwildosndn -200 mv fie dygrundneadu 1

- \dlo Va - Vb Mussulntihannndy +200 mv fie dyaadineadu 0
2.11.2 #aNN59191UVBY RS-485 Luu NETWORK

1IA55IU RS-485 anmnsaifeusensiudsioyauuuiaietie (Network) Ineil
gunsafluedodneldasands 32 i ddluadotedu asfesiigunsaieg 1§ vhwdhiinosda
Aansdeansluiadorns Fumasdongunsaidaiin "Master' uazgUnsaidiufimdeisas
3un31 "Slave’ Tnol Slave usiazdraziivunoiay Address ¥8af2109 uaziilofa Master
#94n154301587 Slave f1 Master agdsynArdaniouszymunoiay Address ludgunsal
Slave Wn#a Wegunsal Slave Igsurdanasadaiuivaneian Address asefufaLos

gunsal Slave Saazvimnuddaves Master iWuaauly

U 2.9 feg1snsThauwes RS-485 wuy Network

i - https://www.omi.co.th/image/upload/Image/article 057 RS485-wiring-

network.jpg

2.11.3 Yafvasdyayas RS-485

2.11.3.1 awnsodsdyaadlalna Ty RS-485 anunsadsdygula
lnagegafia 1,200 was Fsdodnduszezniailnanin wWeemedenisldaululsnu

QNENNTTURELAWUUBY
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2.11.3.2 ansadeusaiduaietield Sauenanavddayaals
nauds Rs-485 Feanunsaidonsioiduaiotns (Network) wuu Multipoint 1ééae Faanunse
\Fousiogunsalluszuuldgeania 32

2.11.3.3 Ysgudnsuuszanalunisifuans msne 11msgIu RS-485
Gusmspuildansliidies 2 dulunissvdedoya Ssaasiadauuy 2 wnu agiisai

Al

Y

2.11.4 Yoduvasdyayas RS-485

2.11.4.1 aaslddulasdyaralunisidounonaufinmes 1egan
Uagtumeuiiamesisnldiveguulull Port Wouseodeyayias RS-485 lnanse azdiiue USB

%39 RS-232 Winllu ws1zagatumnisIaieusogunsalfild RS-485 fAumauiininosuu 131
Aovdsulszananindulunisdesiutasdoygiad (Converter) WionUasdyauain RS-485

Ju USB %58 RS-232 IUH'ﬁL%E}ﬂm@ﬁ,jULEN

£%
= 1%

anuslunssudsloyatuunudaiaudiafisuiuuasgiun windadiauaitiegde

Y

LWOUAD MUANBATLATOUIYTIUIUNINE

M99 2.7 MsTeuiflunniadRninanues RS-232, RS-423, RS-422, RS-485

RS-232 RS-423 RS-422 RS-485
Differential No No Yes Yes
Max number of drivers 1 1 1 32
Max number of receivers 1 10 10 32
Half duplex
Modes of operation Half duplex | Half duplex | Half duplex
Full duplex
Point-to-
Network topology Multidrop Multidrop Multipoint
Point
Max distance (acc.
15m 1200 m 1200 m 1200 m
Standard)
Max speed at 12 m 20 Kkbs 100 kbs 10 Mbs 35 Mbs
Max speed at 1200 m (1 kbs) 1 kbs 100 kbs 100 kbs
Max slew rate 30 V/us adjustable n/a n/a
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Receiver input resistance 3-7 kQ > 4 kQ > 4 kQ > 12 kQ
Driver load impedance 3-7 kQ > 450 Q 100 @ 54 Q
Receiver input sensitivity +3V + 200 mV + 200 mV + 200 mV
Receiver input range + 15V +12V +10V -7-12V
Max driver output voltage + 25V +6V +6V -7-12V
Min driver output voltage
+5V + 36V +20V +15V
(with load)

2.12 DNS (Domain Name Server)

wi9wed DNS Aoazyini1sulasde Domain vlu IP Address wiialwiinesanis
9991 3 DNS Tulandazligiu danu DNS FsanudiAgludegsnanenisasniniuanii
AuladsiegnAisie uenantuluniavafiaudanisviiaures DNS dufetesiu IP address

a v o v & cY o | A
dne Surranunsavenlainivleddusegiilvy
2.12.1 dquuUsznau DNS Aaaslsuazintinnednals

fdioanismiteguaaiulas DNS fo infesdieflagldvdiumisiarenaty Tag
DNS 9sfiduusznou 3 diu fs
2.12.1.1 Name Resolvers 84 DNS finti1findnlunisuiuaside
aoufiuses Widumnelay IP La3esgninefifiosnismsumnelas IP 151azi3euin resolver
2.12.1.2 Domain Name Space 9¢+Jug1udoyassuu DNS &
Tnssadadusulsd Tnowsiaz Domain Name Space 9¢iidaiSonuazannsailaumgosniod
138031 subdomain gldnlunisuussenindlawundnuazlauugae
2.12.1.3 Name Servers fin in3osaasfiuinesuitefifiniidnns
grudoyaluszuu DNS Tagazlilusunsuneundumsiesveilsfuundedeyaangruteya

Aa1e9 niauensvinufausadsulusunsuliaunsadumideyasingudeyadulu

a @ A Id

Name server L drnudeyanlasunisesveniednduiiivesdauutuaziiondn

Authoritative flinutayaazisenin Non-Authoritative
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35U 2.10 Tunoun15v1911Y8e DNS

fin : https://dnsblog.technologyland.co.th/wp-content/uploads/2018/11/Flow-

Process-DNS.png

2.13 PLC (Programmable Logic Controller)

< L4 o a [y =) o 1 =
LUUQUﬂiﬂJﬂ'ﬂ‘UﬂNﬂ’]iWN’m‘ﬂ@ﬂLﬂ’i@ﬂﬁ]ﬂiﬂi@ﬂi%U}Uﬂ’]iﬂ’N’]U@’N‘] I@EJJ’I']EJIH@J

]
a o U a 3

. I L% ] a1 a a 1
Microprocessor \usiuanasdan1sndfsy PLC agildrunidudunnuaziondnaiaunsase
sanlUldaulaviud drnsiaianseaindsingg aznadiiudunes diuerdnaazldsasenly

o ¢ A 1% -
AIUANNITINNUVRIUN ST aLATITN ST DU MNNE 15181015085199399IUT DL ULVBINTS
muaulalaenstdoudulusunsuimdadnlulu PLC uonainfifaunsaldausiuiugunsal
UL LU aTi199 LaTesiiud Faludagiuaiunsasie PLC wianeq dadameniu (Network)

\ieAIUANNTYINTUYRITEUU AU sEANSAMINNEaTY
2.13.1 la59s¥19v09 PLC Usznausae

2.13.1.1 §1Uszuana (CPU) vuifiAulIlagaIuny @9
Wiguladouauasves PLC meluusznauniginasasinuatevilaiazil Micro Processor
Based lunugunsaisimaniiad iandimes/Indlues wazdiaiuwes elvildauisa
28Nk UU99LaelY Relay Ladder Diagram ¢l CPU azgausutayaainaunsaidunmmingg
MntuagyhnisUssmnanaasfuoyalnglilusunsuanmiignus udsniuagdads
Toyafimnzaunazgniesenluggunsaliondmn
2.13.1.2 wieausn (Memory Unit) vuiidiiusnunTusunsa
wazdoyadililunisvianu Tnsvuinvesmireanudiazgnuisesnifudndeya (Data Bit)
« o -

mMelundien1ud 1 9n NAzliA1@n11en19893n 0 %39 1 LANEINULAILAAIES 9 PLC

Us¥NaumMeniigmIuIa@essinfa ROM way RAM
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v =

- RAM vhuthiiulusunsuvesldwazdayainldlunmsufiRenuves

Y

¥ '
1% A

PLC mirgmnussunnilasiivunmemidng soliifleltidulmidsstoyaidionlyisy

- ROM viwthiAulsunsudmduldlunsufofeuaes PLC an
TWsunsuvesflld mirgamduuy ROM Fsanunsautdldiiu EPROM Faagdadligunsal
favlunsideusazaulusunsy wansfunuiillifesmsasuwdadusunsy venanissd
WUU EEPROM miheainusidsunni bideddiniosilefavlunisifounazauldsunsy
annsaldnuldmiiondu RAM uslifodlduumnnaidises

2.13.1.3 n83uUnA-t18NA (Input-Output Unit) nilgdunm vin
wihisudnaaangunsalnsusnududasdyyraliudyaaivngawdddimie

Uszananasialuianiuaugunsaiisieiuniisvada1ding

U7 2.11 Tasaadnsves PLC
fian - https://i0.wp.com/flutech.co.th/wp-content/uploads/2023/01/PLC-
Architecture.jpg?resize=1245%2C8008&ssl=1
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2.13.2 LOGO! 230 RCE

PLC aurataniianaunsalusunsule sesdunasn Ethernet @9595uUn13dansuiu
58UV LAN fin190uannatUasudle 3 @ 9719, @4, ka9 A15tUswasuauisavinlanae
TUswnsu LOGO! Soft COMFORT wazil Web server TusiiAsod

5U# 2.12 PLC LOGO! 230 RCE
i - https://5.imimg.com/data5/SELLER/Default/2022/11/DW/FI/QS/163748252/

siemens-plc-logo-230rce-di8-dod-6ed1052.jpg

G]’]i’]ﬂ‘ﬁl 2.8 Gl’]i’]\‘iLLﬂﬂﬂﬂmﬁﬂJﬁa“U%J\i PLC LOGQO! 230 RCE

Hardware Specification

Supply voltage 115V/230V AC/DC

Lower limit : 47 Hz
Line Frequency
Upper limit : 63 Hz

Number of digital inputs 8
Number of digital outputs 4 (relay)
Class of protection P20

Min : -20 °C ; No condensation
Ambient temperature during operation
Max : 55 °C
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2.14 ZETA 485 Transceiver

ulugandsumilddumesing RS-485 (Modbus RTU) iesiusiudeyanie

81UA191N Sensor kardIlaYaTY Zeta Cloud

AN5197 2.9 uananIITinesnEn o
Transmission protocol ZETA
Wireless Features Frequency band 920-925 MHz
20+£3 mW

Output power
Power supply 100~240 V AC
Power frequency 50~60 Hz
Electrical Features
Stand-by current < 10 pA
< 70 mA

Working current
36*104*59 mm

Size
Physical Features Enclosure material ABS
Antenna Monopole antenna
Sensor Characteristics Interface RS-485 RTU
Operating temperature -20 °C~+75 °C
Working Environment
Storage temperature -30 °C~+85 °C

M50 2.10 mseuansnuautRvesgunsal ZETA 485 Transceiver

Field Name o Function
length
Start 28 At least 3.5 character times of silence (mark condition)
Address 8 Station address
Function 8 Indicates function code eg. read coils/holding registers
Data nXxa Data + length will be filled depending on message type
CRC 16 Cyclic Redundancy Check
End 28 At least 3.5 character times of silence between frames
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SUT 2.13 ZETA 485 Transceiver

Y

s - https://makeshop-multi-images.akamaized.net/zetafactory/itemimages

/000000000510 _X2laeGh.png

2.14.1 Weandunisariuayu

2.14.1.1 AUNELALIBTTY : SIUNUIBLAVIDITUTDNALISUD
wuwediissndufsmdiandanios

2.14.1.2 S189UADIUY iwsN’mﬁ?J’aagJaaa']usﬁmezmmié?qm

2.14.1.3 $aA7/@0UANYNTIBNUNNITITLRDS: B1UNT0RIASD
AuvnseUMsTIBIdeYA (939 : 1~65535 undt ABusY : 12%60 W)

2.14.1.4 fsan/sHafeguuuasuniu: n1sdeans 485 dosdinnsdug
sWaTiey (¥23: 1~247 AnGudiu: laifl)

2.14.1.5 Set/Query register function code: AUAUKT D &4 i d
flariduves Modbus (334 : 03 %138 04)

2.14.1.6 sarn/mimimeimasutonnudun: Wi audoton
flogiamefouliifiesuuarsruruludfieny auasadsanisdimesnisldunany

S8NNSNSBUNU
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a s 1

2.14.1.7 A9A/@0Un Um0 nesnoYNIN: W1T1TMaTNOTH

[

uguns

2a

aunsuUsENOUAIY: dnT1ven Undoya Unn13n Uavgn uagnisiiweinesdue
A v a
\iteguteyanuung

2.14.1.8 Yoyan1sdvAu: wenwiieannnisseliiduressneuudy
AadansaduAudeyatagiunaunsalsiusiula

2.16.1.9 AUMMINEIAULIDTTU: ANAINNTNADUNINNNIELAUIDTTY

gondusvosdugasagiula

2.15 AP Gateway Zifisense

Hunsadsening ZETA wireless network wag ZETA Server n5LAABUTNMUA
5¥NI19 ZETA wireless network wag ZETA Server ag1W1u AP Loy AP doansiugunsal
WMDY ZETA Minder1ulusinmea ZETA wazdeansiu ZETA Server lnuldsiamea IP

= Y = ' = Ay oA ! )
UINTFIU ZETA &9 AP 5835UN15F0815%aN8109919 N1580a158099179 NLiEIussaI5uN1g
Sudedryayrae uplink vasgUnsaivateNIAIULLASI5895UAEY downlink LWy Broadcast,

Multicast wag Unicast

U7 2.14 AP Gateway Zifisense

fian - https://en.zifisense.com/v4/images/network-devices/column1-2.png




ANSNT 2.11 AP Gateway specification

Wireless Features

Transmission protocol

ZETA

Frequency band

Sub-GHz, adjustable according to

local regulations

Output power

20dBm max, adjustable

according to local regulations

Number of channels

1 (expandable to 3 channels)

Electrical Features

Power supply

POE or AC100-240V to DC 5V

Maximum standby

Physical Features

<5W
power
Weight 1.5 Kg
Size 256*200%86 mm

Enclosure material

Aluminum alloy

Waterproof level

P67

Working Environment

Antenna FRP Antenna
Operating temperature -20°C~+70°C
Storage temperature -30°C~+85°C




2.16 Temperature and Humidity Sensor Zifisense
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WU sensor s¥uU wireless Mddyaalug1unImd 920-925 MHz @1u150n

Agaungiuarautulaesould

a

3UN 2.15 Temperature and Humidity Sensor Zifisense

i - http://zifisense.co.uk/network-devices/#5

9197t 2.12 Temperature and Humidity Sensor Specification

Wireless Features

Transmission protocol ZETA
Frequency band 920~925MHz
Output power 20+3 mW

Power supply

Battery, 2*ER14505

Electrical Features

Battery capacity 2*2700 mAh
Stand-by current <5 pA
Working current <70 mA

Physical Features

Size 66*55%36 mm
Enclosure material ABS
Waterproof level IP30

Antenna

Monopole antenna

Sensor Characteristics

Temperature detection

-10°C~+85°C (+0.4°C)
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range & precision

0~100%RH
Humidity detection +3%RH (0~80%RH)
range & precision +4.5%RH
(80~100%RH)
Operating temperature -20°C~+75°C
Working Environment
Storage temperature -30°C~+85°C

2.17 Mote Zifisense

o

Juseedygia@amnsoasidasieussan tree logean ¢ 4 1iiua

ALY

[
YY)

ATBUARUUBY AP 9819UsENTA M noun1sAseuRquituNdudyn waslesiuaiiy

LednveIlaya

'gﬂ‘ﬁ 2.16 Mote Zifisense

i - http://zifisense.co.uk/network-devices/#2
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NS 2.13 Mote Specification

Transmission protocol ZETA
Sub-GHz, adjustable according
Frequency band
Wireless Features to local regulations
20dBm max, adjustable
Output power
according to local regulations
Power supply DC 5-12V, Battery, 2*ER34615
Battery capacity 2*19000 mAh
Electrical Features
Stand-by current < 10 pA
Working current < 70 mA
Weight 0.4 Kg
Size 148.5%113.5%43.9 mm
Physical Features Enclosure material ADC12 aluminum alloy
Waterproof level P65
Antenna FRP Antenna
Operating
-20°C~+70°C
Working Environment temperature
Storage temperature -30°C~+85°C

2.18 RS-485 Soil Temperature and Humidity Sensor

Duduwesnldlunisingaumgfinaus -40 f3 80 sarwalled warinauduy
faud 0 v 100 wWoesidus Judugunsaifiliinaamglivaranuduludulaenisihaunsaldin

Mdulnsuinen 3 91 Unaslulufiu lnggunsallanwisaliausaiu Arduino esp8266 waz

esp32 lalaenisdadayauuy RS-485



gﬂﬁ 2.17 RS-485 Soil Temperature and Humidity Sensor

fian - https://inwfile.com/s-cg/nhfceq.jpg

97197 2.14 RS-485 Soil Temperature and Humidity Sensor Specification
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Power supply 5~24 VDC
Power consumption 30mA*24 VDC
Humidity range 0~100 %RH
Humidity accuracy +3 %RH
Temperature range -40°C~+80°C
Temperature accuracy +0.5°C
Response time <1s
Output signal RS-485
Protection level P68

Dimensions

45*%15*%123 mm

Probe material

304 stainless steel
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2.19 Light Temperature and Humidity Sensor

1%
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'gﬂ‘ﬁ 2.18 Light Temperature and Humidity Sensor

fis + https://cm.nwfile.com/ /cm/_raw/kk/li/jUjpg

ANST 2.15 Light Temperature and Humidity Sensor Specification

Power supply 5~24 VDC
Power consumption 24 VDC
Illumination measuring range 0~200,000 lux
Illumination accuracy +7 %
Temperature range -20°C~+60°C
Temperature accuracy +0.5°C
Humidity range 0~80 %RH
Humidity accuracy +3 %RH
Response time <1s
Output signal RS-485
Probe material PVC
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2.20 Raspberry Pi
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a Y v w s A A &Y Yy o Y] .2 o =
nIduRvsalndedionladuiu 9@ Raspberry Pi Afin195835un151@8u
AWIABUNIADS (Programming Language) 8819 Scratch, HTML, CSS wagA11 Python &3

Junwimeuiamesuan q dneae

2.20.1 daudsznaunielu Raspberry Pi

d1uUs2naUved Raspberry Pi %dn 9 Usznounae wuieUszulrananany (CPU),
M1 RAM, fiasudeysyraslalyl (Wi-Fi Receiver) wag sasudyay1auugys (Bluetooth
Receiver) MUAENDIAAI 9 WU HDMI, Audio Output, USB #3augine LAN 1ufu @eag
< v v | = o . v o a ¢ ] =
wiulaan dagdiulsznaumanil 151a13nsaun Raspberry Pi anlavinpauiimeosinasiounils
wsedliay IiBwAnuABNTagUNTalLESY 8171 Feneiiwes, wnd, Aduasna wazay LAN
= 1 I . A o Y < 1 a o (% C%
UNTBUABLDT WAEYALAUYBY Raspberry Pi vilviiunateluvssausenioudmiuin
UszRvgvananaiae n1sidull wese tounUszasd #3e GPIO (General Purpose Input
¢ X ° s A A o fa & a ¢ oA ¢ a_a
Output) WOIAUAINITAUINUTZYNG LNDLTOUADNUYUNTUBLINNTOUNE 3D gUnTaULUAUA

Tudule wazaiumueu Raspberry Pi Wy adadlu, 913, Wnaw 1usiu



5UT 2.19 dhuszneuves Raspberry Pi

i - https://www.lifewire.com/what-is-raspberry-pi-4042337

2.21 PL2303TA USB To TTL RS-232

38

Dulugawvasdyayia USB Wunesnounsuseivdayyia TTL 14ledives

o

PL2303TA Fauvseendu +5V, GND, TXD wagRXD

gﬂﬁ 2.20 PL2303TA USB To TTL RS-232
s - https://th.sz-kuongshun.com/Content/File_Img/S Product/2016-08-
25/201608251341376366588.jpg
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2.22 EEPROM Flash BIOS s;u CH431A

Jugunsainldlunisenu ga vse uily Firmware 9103 ROM TagludSayayn

nusilalglunisinluunlelan Hex Tudiuvesnis interrupt Tunti console w9 OpenWirt

5U#l 2.21 EEPROM Flash BIOS Ju CHA31A

i1 : https://down-
th.ime.susercontent.com/file/100f44dc857ead1c226eaa502042e9d8

2.23 Xiaomi Wi-Fi Range Extender AC1200

s

Jugunsaldldlunisveedygyin Wi FsluuSgyrinusislainisas

Firmware OpenWrt tiolisiauaansatunissulusinsu Python

lag OpenWrt fia 115032318 GNU / Linux uegiu Debian GNU / Linux 7
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E‘U‘Vl 2.22 Xiaomi Wi-Fi Range Extender AC1200

i : https://inwfile.com/s-fn/c173n5.jpg

NS 2.16 Xiaomi Wi-Fi Range Extender AC1200 Specification

IEEE 802.11ac/n/a 5 GHz, IEEE 802.11n/b/g

Standard
2.4 GHz
5 GHz: 867 Mbps (802.11ac, 2*2 @80MHz)
Speed Wi-Fi 2.4 GHz: 300 Mbps (802.11n, 2*2
@40MHz)
Range Extender
Mode

Access Point

Wireless security

WPA-PSK / WPA2-PSK

Signal strength

<20 dBm (2.4GHz), <23 dBm (5GHz)

RAM 64 MB
Port 1* Ethernet port 10/100 Mbps
Input 100~240V, 50/60Hz, 0.3A

Dimensions

84*100*82 mm
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3.1.1 nseanLuuNIsAnAsgUnsaldmiun1sagauLUau

Tudruusnazdunisindgs AP Gateway 1a8911n151U1 AP Gateway wag Sensor
TUdaneluituiifioanzan fo #uiiilusmdeilldesiainun dield AP Gateway waz
Sensor ansardeudefuuuyliaeldieuasiiussansnmnsideusefiatios anturnig
Anda AP Gateway Inevinas 1d SIM Card dw3uldany internet mmfusiaéh%’ué’zgzgm
#9qldun 1.GPIS dmiunisidousie intemet 2.GPS d1v§uUn53zyAUMLe 3.RF antenna
dmTUn1sTuaraIdy I IE1I19 AP Gateway hag sensor nturnissedfu

Universal Adaptor wagaaltniulninu 220 V Ineiins@nis AP Gateway LLaméﬁgﬂﬁ 3.2

Tudrufiaesaziinisinge RS485 W1AU Soil Temperature and Humidity
Sensor #sldluns¥aAngumniiuazaruduluiu uazvinisiass PLC Controller Tagande
Tt 220 v Julides uwazvhnisideuse PLC Controller Wiy Raspberry Pi H1usyuy
LAN Tnennsesnuuuiilddmsunisnagsunisiaudesduvesszuuneuiiazld oy
OpenWirt Router w1t Raspberry Pi 19911 Sensor §auqufiuiu LLazﬁﬂqUﬂizﬁm“ﬂWﬂﬂﬁ

fosnsaruAuNdu Output Mdeudsiediu PLC Controller

SUTl 3.2 findta AP Gateway



U7 3.3 fin

(%
(%

#9 RS485 wag Temperature & Humidity Sensor

(%
Y

g‘dﬁl 3.4 finsa PLC Controller wasidausiafy Raspberry Pi

43



a4
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3.1.4 mseanuuugamivugndulilunsuegieing

nsesnuuugdmsuignauliluiisuegrshediethundudiegidlunisuans

=
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giutoyaiiaialag MysQL Gudu Software 4 SQL Wumwdeyaiiuguuasdniuioya
Tumswuuiadlasivendsnines lngldlinsesnuuy Table AldlunisiAvtoyalilu
Database m@&%@yjamé’mmtﬁias Sensor Ingaziin1siiuA1 CompanyCode , DeviceType ,
Data , Temp , Humid , Info , Datetime wa Status 9zlA91nA15 Subscribe vaslUslnAoa
MQTT waglaeAn Data iudeyaiavgiu 16 sudasdudeyaavgiu 10 wWedaiulily info
uardIu3 Uptime Ao Juiluagianiiteyadugninifivlu Database Fsdayaazgniian
LAAIUU Website wazuaniadiuusznou199909UTQ e 19nus s2u89Lanansinnig
Wasuulaswestoyausiaz Sensor lagyiniailisulusunsuniun PHP , HTML , CSS wag
JavaScript Tun1999nNLUUNTIFAIY Website Lﬁ@lﬁdm&iaﬁmﬁ%mﬂﬁﬁmu Tnglai Website
Snauldifu Public warideuseasyu Domain Name 4831 3811 www.apacontrol.site

[

Ingtuneulunisiunaydsdoyares OpenWrt Router aunsauanalanegun 3.32
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3.32 wNurIuwanINsSuLazdaayaTas OpenWrt Router
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(%
[

nnseankuUNIsidau OpenWrt Router Tunissunagdsdoyaiitunounall

1) vin15ww3eugunsal EEPROM Flash BIOS §u CH431A dwuldlunis Flash SPI Flash
Memory 484 Router lagazfaeviin1snilugunsal EEPROM Flash BIOS 11U SPI Flash
Memory 984 Router Ingansdunsazdosadniuaiil 1 ves SPI Flash Memory w89 Router

Flaguil 3.35

U7 3.33 mMawiengunsal EEPROM Flash BIOS

= a a A 1y v a a
Eﬂ'ﬂ 334 9 1 ﬂ'EJGU']‘Vl@EJﬁquaqﬂeﬂqﬁamUﬁL?m@]ﬂﬂﬁaﬂﬁﬂLLGN

Y q
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sUN
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3,35 ymsideusie CH 11U SPI Flash Memory we4 Router

3.36 ynsuiausia CH WU SPI Flash Memory w4 Router
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JUN 3.37 vihnsiwensie CH Wi iumewiiumesiuedsy USB

2) 11115 Read SPI Firmware f1a¢/lu SPI Flash Memory 98¢ Router Liiat1uiualynas
Juiind1599l) wazyinn1s Write SPI Wiiavinn1swnty Firmware 1agvinn1swnby Parameter

Input_wait 917 off Wy on waz Flash aslulu Memory tilavilianisaidonluunlunis

Boot Router ¢

U7 3.38 Read SPI Firmware
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E‘U‘ﬁl 3.39 Write SPI Firmware

3) insideninunnisvineuves Router Tngidonidulvuail 2 fagudt 3.40 Fslulnunil
Router azvin1sTuan Firmware 7iis1deanisindeuazidousiuadlily SPI Flash Memory
Tngludiisnazyinsingds Firmware Openwrt asuu Router Tnsagldiulusunsu Trpdsd
TuprsTdeulusinnea TFTP TunisTeudelng Firmware Openwrt arnpeufiatmesdady
TFTP Sever lug Router daiu TFTP Client Tudauves Router fosvinnisldadeyasiiadlaun
IP ¥999Unsal TFTP Sever fia 192.168.31.100 IP ¥84gUnsal TFTP Client Ao 192.168.31.1
uazdolidfidesnisloudiodasudl 3.41 ludauves Aoufimesiesinisiadiiiegly
TWsunsulaun sunisieguoslndidosnisleudne IP vesnenfiames wazdoveslndd

Roansloudny Aegun 3.42



JUN 3.40 1Fenlviualun1sinaIures Router

U7 3.41 Tadeyasnaqliiu Router

3
U
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3.42 nsaselulusunsu Tftpd6d Tudiuresnauiitnes
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8) ¥nsfunidnds opke update lu Router ilodwaniadosiiolunisinds Package Aneqas
g‘dﬁ 3.43 antuvmsiage Luc 398y Web Interface a4 OpenWrt Router Tngldends
opkg install luci é’fqgﬂﬁ 3.44 91 TUTIN1TRIAN Routing Protocol #u18Lay IP Lay
Netrask a4 Router Iagldi@dsdasud 3.5 aantuazaunsaldaru Web nterface w04

OpenWrt Router lﬁﬁqgﬂ‘ﬁl 3.46

JUN 3.43 msdnanieasesilenldlunisinms Package #n9q

UM 3.44 M3AAAT Luci
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U 3.45 n1369A7 Routing Protocol #a1ekay IP waw Netmask ¥4 Router

gﬂ‘ﬁ 3.46 Web Interface 983 OpenWrt Router

5) ¥hnshnde Package A199)a9UL OpenWrt Router W11 Web Interface lagiaaniaingadiu
fsndugedddruioninniisaiusizes Router fiT1urusfia Inedl Package fineqii
Fudududeddnugui 3.47 ndurhnsdnaen Library 9mnaexfiamesluds Openwit
Router Mmglusunsy WinSCP Tnendon Path Yateyalu Python311\Lib\site-packages g

Huazamsaldau Openwrt Router Tun1s Run Python Script 161
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python 3. 216.76 inte ted, il ) -ori rogramir

Python is an interpreted, interactive, object-oriented programming

on3-decimal 3. = C Python is an interpreted, interactive, object-oriented programming

python3-email 11 ~180.31 KiB Python is an interpreted, interactive

on3-idna .4 ~68.97 KiB Allibrary to support the International

~2.71 MiB Python is an interpreted, interactive, ol -ori yrogrammin

python 3. C Python is an interpreted, interactive, object-oriented programming

python S 3. s g Python is an interpreted, interactive, object-oriented programming

Python is an i i ive, 0 o rogramming

~16.17 KiB Python is an interpreted, interactive, ol -ori rogrammin

~1.13 MiB Python is an interpreted, interactive, ol o rogramiming

U

5U#l 3.47 Package fidnusaslday

idna ) File folder
idna-3.4.dist-infc 11:01 File folder
paho 32/ 11:01 File folder
paho_matt-1.6.1.dist-infc 11:01 File folder

pymysql 11:01 File folder
PyMySQL-1.1.0.dist-info 272567 11:01 File folder
urllib3 10:34 File folder

urllib3-2.0.7 dist-info : File folder

a o

U7 3.48 Library fisndudedliny
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3.1.9 N1598NWUUUIUSHNSUNI5919T1UVBY PLC Controller dwmsuldlunis

NAFIUNITYNUUB AU

$1Mn1598nLUUTUTEATUNITV9UTAAY PLC Controller inulUswknsy LOGO!

Soft Comfort V8.3 Ineflanudunauluniseanwuundl

1) vnaUaldeu Tusunsuy LOGO! Soft Comfort V8.3 wm%mauﬂuma%

gﬂﬁ 3.49 MksnYaelUsknsy LOGO! Soft Comfort V8.3

2) Wanin Network Project 1880 Add New Device \ausiafugunsal LOGO! 8.3 uagyin

N384 [P Adress, Subnet Mask, Default gateway anufisarnun PLC Controller

U7l 3.50 maufiuguUnsal PLC Controller Tulusunsy
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3) fl9A P Adress qﬂmaﬁﬁﬁamiaﬁ’u PLC Controller #1114 Ethernet Iﬁaa“iiu Subset

g

JUN 3.51 N13vun P address UUATOIABNTIADS

a) ﬂﬁﬂﬁgﬂﬁuﬁ\lawm PLC Controller TUganti online setting nA connect tlanagaunis

- '
NI

Lacal PC

M

LOGOI8.31
152.168.100.103

m EEEEEEER

JUN 3.52 Msieusiavaspeuiiameaswag PLC Controller



5) sanuuulusinsdlunisiinuaiuay Output Q1 7idu Relay Switch
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U7 3,54 Tusunsuduitldsun Coil single bit 0 130 1

3.55 TUsunsuauildsue Input Register 16-bit Tne VW2 iludauusdmdusue

aamadl wag VW4 WuduUsdmsuiuaanuiuduivg
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ww3p9laltulunseanuuUlUSHATUNISYINaTY

7] Network

JU# 3.56 Network input dm¥uuen Coil uag Network analog input dwisusuen Input

Register

& Dutput

'gﬂﬁ 3.57 Output 1-4 983 PLC Controller dle logic tJu 0 9z open circuit 19 logic Ju 1

closed circuit

s NOT

sU71 3.58 NOT Wumsivaeu logic 990 0 10U 1 vde a1n 118w 0

‘s Mathematic instruction

JUN 3.59 Mathematic instruction lludwiumsvihnssuiunisadineans
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U

=
N

7

E M28 [LOGO! displays the amber backlight] x

Parameter | Comment |

Flag Mumber:| M28 v

Special flag background
M8 = Initialization Flag
M25 = LOGO! displays white backlight

. F.I'l Flﬂ M26 = LOGO! T white backlight

M27 = Messzge Character Set Flag

M28 = LOGO! displays the amber backlight
M29 = LOGO! displays red backlight

M30 = LOGO! TD amber backlight
M31=LOGO! TO red backlight

Gancel Help

U 3.60 Flag farviun status dveanti1ae

7 Message texts

U 3.61 Message texts niinqauandoniny

- Threshald trigger

3.62 Threshold trigger 1un1simundistoyailld3ulid logic 1lu 0 vie 1 awnsa

MTUALILAT gain Lag YanaAiluy
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6) ¥n1sHaAINSL 3 euse Modbus TCP Ul PLC Controller Imaﬂmﬁgﬂﬂuﬁ\lawaq PLC

Controller Moy General aﬂgﬂﬁ Allow Modbus access alUanisiiaune Modbus TCP

Network view

LOGOIB3 1
192.166.100.103

-]

i EEEEEEEN

EE LOGO! settings

Hardware type

1i0 settings

110 names

Program password
Power on

Message text
Additienal info
Statistics

Comment

Modbus address space

Name settings

Device name: LOGO! 83 1

Program NIH'IE:‘

IP settings

IP Address: 192.168.100.103

Subnet Mask:
Default gateway.
Custornize DNS Server

255.255.255. 0

0l

192168100101

vosewwes

Ethernet

[] Allow 57 access

& Enabling the Modbus access will apen the unsecure port 502-510.

|

SUTl 3.63 msstarn PLC Controller #aly

LOGOE3 1
152.168.100.103

&

[ ]

Add client connection_...
Add server connection... >

»

Coc ] ol | wb ||

57 Connection

ModBus Connection

;Jllﬁ 3.64 @519 Modbus server connection
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7) @519 Modbus Connection lagl# PLC Controller 1Ju server LLéj’Ja%’Nmi’N‘ﬁauﬂamﬁ%
11970 Client 70y Raspberry pi 3 #1 Taefiviun fauUs V start Adress 0.0 Wusuussue
Coil @usunisuansdniinge 0 Ju ddu 1 1 Juduna duwus VW start Adress 2 10udaudssu
A1 Input Register SuA1gavgil Fawus VW start Adress 4 1UuguUs5um Input Register

FuAuAUdIIS Welasannduneuudd upload TUswnsuas PLC Controller

% Maodbus Connection b

Device name: LOGOD! 83 1 Accept all connection request in server side

IF Address|192.168.100.103 IP Address| . . .

PORT:|502 PORT: |Assigned
Client Server Client Server
Data transfer [ ] Add data transfer information (i
D Start Address Length Direction Start Address Length Unit 1D
1 W 4 9 words <= IR 1 9 words 0
2 W 2 9 words <= R 1 9 words 0
ER 00 8 bits <« Coil 1 8 bits 0

gﬂﬁ 3.65 N15@5714 Data transfer information table

M5 3.1 Muusildlunsivdaeyauaseazideanednuiuys

AakUs swavidunietuiiuys

V0.0 Sudioya coil 0 waz 1 WlonansnaanIuE ON-OFF
VW2 $udfeya Holding Register tlouansrgamiilufiu
VW4 Sudaya Holding Register iouansrnpnuulufiv




Message texts
o]
LOGO! Display
Details B Ve

Th 16 :5 7

O FF

0.0 Ce |l cius
0 % R H

(@) Character setl () Character set2

U7 3.66 ntiveuanIHavas PLC Controller upugfian1ugves Output Ao Un

Message texts

LOGO! Display
Details B e

(@) Character setl

() Character setz

JUT 3.67 nihasuanenaves PLC Controller Yaugfianugues Output A LU
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3.1.10 N1522NWUVUTUSHNTUNI5M19T1UVBY PLC Controller #1sunnsidenu

3sluszuualuauaunsalinlylni

1n15USulsazeenkuuluIknsNNITAIUANNITHINIUYEY PLC Controller
Wisfin Wulusunsy LOGO! 8.3 Software Taevinsyiiy Network Input d1ususuen Coil (0
vde 1) Winarewlu 3 fudsléun vo.0 vo.1 waz vo.2 iileldlunisaiuaugunsal Output
1¢un Tl LED dwiduugnéulsl Waauszuisernia uay danih auddy Sdludiuvosduthag
vnsldn3esile On- Delay lunisimunsseziiainisviauvestuilfinuioud
5 3und wetlostuliiliifisaunnawAuld s Input s1s 3 fldun 14, 12 uae I6uileld
dm¥un1snsraasuaniugnisvinauvesgunsal Output Idulumud PLC Controller
AIuANMIBl wagyiN1sRRNLUUNTNIBuaRINaYeY PLC Controller Tiusenauluse 4 nti
fun 1. nihdwdusansiuiivaznauuuiSealng 2. vihdmiulansanuznsienues
guUnsal Output 3. wedmMTuLaneA1Inléann Soil Temperature and Humidity Sensor

4. widmsunanswaniinlaain Light Temperature and Humidity Sensor

S o & a s 1 ‘:1' ) [y ' 1Y)
PNUUYINTAIAINTITRe T RgIRuNsTU-dedayanieluslnaea Modbus

TCP/IP uansssgui 3.68

E Modbus Connection %

Device name:| LOGOI 831 Accept 2l connection request in server side

[aausnsnnnn |
I —
IP Address 192.168. 1103 m IPAddress . . .
PORT: | 502 i PORT: | Assigned

Client Server Client Server

Data transfer [ Add data transfer information i
D Start Address Length Direction Start Address Length Unit ID
1V 0.0 8 hits e Coil 1 8 hits 0
2 W 2 9 words < IR 1 9 words 0
3w 4 9 words < IR 1 9 words 0
4 W 9 words < IR 1 9 words 0
5 W 8 9 words < IR 1 9 words 0
6 VW 10 9 words < IR 1 9 words 0
TV 01 8 bits < Coil 1 8 bits 0
8 Vv 02 8 bits < Coil 1 8 bits 0
a9 i 4 8 bits == Coil 1 8 bits 0
01 & 8 bits == Coil 1 8 bits 0
o & 8 bits - Coil 1 8 bits 0

gﬂﬁ 3.68 AN5@319 Data transfer information table



M13999 3.2 sudsnldlunissudadeyauassvaviduninednuiius

AakUs waviBunieiiuiiunys

V0.0 Sudaya coil 0 uay 1 Lﬁamwumw‘hmmmlw LED

V0.1 futieya coil 0 waz 1 ilemuauMINLTBIRALTEUIDINA

V0.2 Futeya coil 0 uag 1 Lﬁamuqmmiﬁﬁmmm%uﬁﬂ

VW2 $utieya Holding Register Litouansen gaumniilufu

vwa Juteya Holding Register Wiowansm Anutuluiu

VW6 $utioya Holding Register Lileuansangamniiluenne

VW8 %JUSEJJQ%IJ@ Holding Register Lﬁ@LLﬁNﬂ?’]ﬂJ%ﬂiummﬂ

VW10 Judaya Holding Register WiouARIAIANETIN
12 Sudaya coil 0 uay 1 \Wiensavaevaniuznisviauvedly LED
14 Sudeya coil 0 uay 1 [ HENTIIADUANUZNTINUVBINRALTEUIBDINF
16 Sudaya coil 0 uay 1 \ionsraseuaaurmsvheaestu

.

U7l 3.69 TUsunsudwitli¥un Coll single bit 0 13e 1
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3,70 WWsunsuauiild§ue Input Register 16-bit va4 Soil Temperature and

Humidity Sensor

3,71 TUsunsuduildsuen Input Register 16-bit 483 Light Temperature and

Humidity Sensor
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3.1.11 miaamwugﬁu%’aga

ﬁ”lﬂ’]iaaﬂLLUUE’]U%@HﬁI@SL{%m}’mﬂ’ﬁL%amﬁiaﬁUg’mﬁamua‘UENLi’]’i]’lﬂﬂ’]iL%mJGiE]
Hostname, Port, Username wag Password Mé’qmﬂﬁmmsaLs?j'amiaﬁ’ugmsﬁagasummiﬁﬁ
9N158579 Schema d13U Project 989157 Wiiavin15a319m1579 w38 Table Tnam1574ii
ldaatunglddmsuiutoyamadlusazaedut Aldainns subscribe Tngld Protocol

MQTT Way Lﬁ‘umamusmw‘hmuﬁuaaqﬂﬂscﬁ LAUARIRIgUN 3.72, 3.73 Uag 3.74 AUAGY

JUN 3.72 mswewsiaidiugudaya



JU1 3.73 N15@378 Schema v50 Database Tugiudoya

U7 3.74 n13a51991579 W38 Table dmsudnivdoya
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< ¢ o (4 v
3.1.12 ﬂ'liE]E]ﬂLL‘U‘UL’JU'lsUﬁﬁTiﬂi‘ULLﬁﬂﬂNa‘Uaﬂda
o < & o [ v 1% o [ 1
hnseeniuuiuleddmsusannatoyalaeUsenaulume 5 wtlaun

1. Dashboard Wunu1g 1S ukan1A19 Sensor waaz@1Tale @ uLn15v191U7 PLC
Controller AUANQUNTA! KAZNITATIVADUANIULNITYINUATINU099UNTAl Output 31

Hulumud PLC Controller mupuvielsl

g‘iJ‘ﬁ 3.75 911 Dashboard



2. About Project {unthdmiunanweulvanasuionlaounsuvessgan

;J‘Uﬁ 3.76 %11 About Project

a s

UNUB
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'
A

3. History Wunthdmsusansuszifiaiinldain Sensor Jsaunsadonnisnsesgdeyald
anda 4 sUwuude $187U (Daily), s1e4au (Monthly), 5188 (Yearly) wag Laenvouluni

AoIn13gUeya (Between)

U1 3.77 nti History



4. Members unthdmiunanssedennzidninusyaiidnus

g“dﬁ 3.78 %11 Members

89



90

5. Graphs unihdwiunanstoyaninlaain Sensor luguuuurainsiv Faaunsadonns
nsesgUayalavianun 4 sUwUUAe 51894 (Daily), 18wdou (Monthly), 3188 (Yearly) uaz

P v v
LADNUDULUANINDINTITAVDIA (Between)

5UN 3.79 nii1 Graphs

ImL%Ulezjﬁ%gﬂaaﬂLLUUWﬁﬁwﬁiumivﬁﬂﬁé’muﬁsmﬁ’u‘[@mmﬂaaﬂLﬁu 2 5¥H1U
16uA User waz Admin @9 User azanusadldaulalnonistlouduas dau Admin 93
annsainldaulalnenisteun Username wag Password Tudauved User aganunsaueaiiy
ANt Dashboard, About Project wag Members @31 Admin agaunsaidngialaynmii R

Admin azanusasuslardu 3 sz Town

1. Admin %dn Feanusatnnalalaenistau Username 1 “admin” wag Password L1Tu

“Logo!8” lagazanunsainfistoyadiinlaainis 2 Sensor

2. Admin 37nU3Eni 1 Fegunsadndslalnenisdou Usemname 10U “companyl” uay

Password U “Logol8” Tngazaruisaitnfsdoyan1finlaain Soil Temperature and

Humidity Sensor (1114

3. Admin 37nU3ENT 2 Fegunsadndslalaenisdou Usemname 1y “company2” uay

Password 1 “Logo!8” tneazaruisaidfisdoyan1finlaann Light Temperature and

Humidity Sensor (1114
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3.1.13 #5UAMNTINNTTHNUVBITTUY

ludunaun1sMAaaUNITINUITBIRUYeIsEUUR IRV LA NLUUTUABUNS

%

yhawesszuy TaefseasBondsil e Sensor shvhmstaddoyauild RSa85 aevhnisd
ToyalUde AP Gateway %ugjwuu Zeta Cloud w4910ty Raspberry Pi 2z¥1n13
Subscribe Tntoyauazvinnisdstoyaildainnis Subscribe 1Uis PLC Controller Mdousie
ffushesruu LAN 91ntiu PLC Controller axthdeyaiildumiinisussuanauazaiugums
vhauvesgUnsal Output desestiu PLC Controller ludnadrunils Raspberry Pi 9gyi
nsudasdndeyafildiduiiargiuduntuiinliuy Database 189 MySQL Server 183910
fuinifoyareauaniauy Website ildadetu funufsnimsunisviniuesssuy

WaAasaguUan 3.81

FelunsesnwuunisvinnuvesssuuaIuangunsallslui Nauysaludiasd
anwazkaztunoulunsiaunmiisuiunnuszniswsazyiinisusunisidaueunsallv
WgaNAUNISINUIntU Tneagldeiu OpenWrt Router Wi Raspberry Pi #93g83pA3%in

Y a oA Y] Y B vy v ~ ° &
NIRRT Raspberry Pi daina1ilithasu uagasiin1suanin1sinuvesssuull
Tngvihnisdrasaduszsuvigniuliegnsiedaziinismunisldaugunsal Output vlu 3
gunsallaun lo LED dwmsuugnauldl nauszuigeinia way Juun lasdideululunis

AIUANNTYINUYeIgUNIal Output Al

1. Wegmungiinialanelugdeminndt 30 ssmwalea WnsuazuigeniAazgnaIuAuln

i
2. \Wemuadnnialateasiindy 10 and b LED dwmsuvgnauliiszgnatunuliiny
3.dleanuuluduitinladidnainda 50 RHo% Juurvzgnatunulinny

TPEUNUAININTINNNTYINUVDITEUUANSOARN ARIIUN 3.81
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3.80 wnulakansnsnuvesssuumuAtaUnsaildlihlutunaunisnaaenis
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3.2 1Asasdiantglun1snnany

[

TuuSgainusil dunsaluazinsasilonldlunisvaass fell
3.2.1 PLC Controller

PLC Controller uansnsul 2.12 {Wugunsnlniuaunsvinauuetasesdnsmse

S| A

[ 1 a . Id & Ao w
NTTUIUNITININIUNLE) Tnunglud Microprocessor Wuauasdan15va1ngy PLC 8@ Iuy

a ]

Judunsuaziordwsiianunsanesanivldenuld Tnaunddmnsaiasisgazsadiiudunediu
anaagldresanluaiununisitaueesgunsal Tuusyardnusildau PLC Controller
1 LOGO! 230 RCE @aanunsaldeulihinssuaadu 220 v ilulidesliidu PLC Controller

I
3.2.2 ZETA 485 Transceiver

ZETA 485 Transceiver %38 RS485 wanenguil 2.13 1ulugaiildndsausiild
duwmasine RS-485 (Modbus RTU) Lila59Us11494ans081uA13IN Sensor kavdatoyadu

Zeta Cloud Tnedsteganuulfaneildaunuilugiug20-925 MHz lunisdedaya
3.2.3 Raspberry Pi

Tuusgyeyrfinusildenu Raspberry Pi 4 f93u 2.19 Fuduinsesnouiiames
yuradnifivuinlszunulnsiasia s895Un1slguntwineuiiames (Programming
Language) 8819 Scratch, HTML, CSS wagn1¥1 Python Falduniuwimeufiainesudne

[ v

aunsaieunenu e luiisnanualaeldais HDMI wazdl USB port d115un1s

WonmswduazAduasala lasaiuisald Mini USB weumaidniuaauiamesnie Adapter

Wenduliaeslviy Raspberry Pi
3.2.4 Xiaomi Wi-Fi Range Extender

TutSayayiinusiildan Xiaomi Wi-Fi Range Extender AC1200 faguil 2.22 1y
Router fiaziiunfingia Firmware OpenWrt wiiavinl¥ Router @a1:1505u Python Script 14

wazanusnlteu Modbus TCP/IP Tunsastayalvifiu PLC Controller 1g1
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3.2.5 Router Zyxel

a s

TuuSgeyrdnusileeau Router Zyxel P-660HN-T1A LLamﬁquﬁ 3.82 10u

Layer 2 Switch ielddmiunisideusonaufinmes Openwrt Router wag PLC Controller

WNAEAUNIUSEUU LAN

E‘U‘ﬁl 3.82 Router Zyxel

3.2.6 RS-485 Soil Temperature and Humidity Sensor

Soil Temperature and Humidity Sensor waAesaguN 2.17 Wuidueesaildlu
nMyingamailufumaug -40 a9 69 80 aern wazinAuTUlUAUAIA 0 T3 100 Wosidud
lnsn1sigunsalduidulnsuine 3 91 dnasluludu lnsgunsalianunsaeusdeaiu

gunsaiduglelasnsdedoyauuy RS-485
3.2.7 Light Temperature and Humidity Sensor

Light Temperature and Humidity Sensor LLamﬁ’ﬂgﬂﬁ 2.18 [ Wuduiwesnldly
n15inAIALIdNLALAIE O fi9 200,000 dnd TagaunndlusiniAdaus -20 f9 60 BaAn

Wwalea wazinAuduluaInIAdILs 0 9 80 Wasidus
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3.2.8 Temp Humid Sensor

o

Temp Humid Sensor annaguil 2.15 10u Sensor s¥uu wireless 7l4dyey10s

luguniud 920-925 MHz lunsdataya TddmiuinAgungiuazainuiuueeinie

lngseu
3.2.9 AP Gateway

AP Gateway Lanssiaguil 2.14 1unadsening ZETA wireless network waz
ZETA Server M3IAnauaviasening ZETA wireless network wag ZETA Server 91U
AP Tae AP Aoanstugunsalinietne ZETA Mwdesuluslanea ZETA wazdeansiu ZETA

Server WulUslaAea IP 1nsgIu ZETA

3.2.10 Mote

o

Mote wanasaguil 2.16 Wugunsaldmsuveedyayrudaunsoaiilasaig

a

Uszinn tree loigegn 4 U 1iinALATEUARNYTEY AP ag1aliuseAnSnm wiaun1sAsaungy

1%
[

wundudnau uazlesiuauuedavestoya
3.2.11 viaanlw

TudSgygrdnusilanasalviianasnld 100 W dsarusaldaudulnia
nszuaadu 220 V la 1Uugunsal Output d1miuiliausionu PLC Controller wialdlunns

PNAFDUNITVINIIULT 999U
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3.2.12 WAANSZUIEDINA

a

Tutsgygriinusildinauszursoniadsldanuiulninssuaadu 220 V dagy

3.83 1lugunsal Output MTewsieatiu PLC Controller

JUT 3.83 fina