: -, e : o
sgusEviafnuatuaIy T

miﬁ'fntﬁuﬂagam':"l-uwé’aﬂu‘lwwqmu Raspberry Pi uuﬁugﬂu‘la‘ﬁaﬁ
I0T-Based Data Acquisition of Electrical Energy Consumption on
Using Raspberry Pi

¢ o L4
UNE UAINT WNTING

VANgATIAINTTUAERIUMNR
#1913AINTTUBATUIR
MAIAINTIUNITIALASAIVAN
puiAINTINANEAS
antumaluladnszasananigummisaianass
Unnsinwn 2560



FguannaAneatuaNy sl

n1sdnnudayanislidwasnulniigae Raspberry Pi vuiugiulolaii
|IOT-Based Data Acquisition of Electrical Energy Consumption on

Using Raspberry Pi

w9817 AT Wnsiny

NANGATIAINTIUAEATU NN
#191AINTTUDN LUAR
AAIAINTTUNITIAUALAIUAY
ARIIAINTIUAIENS
aotumalulagnszasuinandinunmsainnssls

Un1sAnw 2560



YalAsauannaAne madaiudayanislindsulwiide Raspberry Pi uuiiugu

lalet
%9 - dna Unfnw WA AllATen wnsing
AN IFINTITUAERT #@1913%0 IFNTTUOALLNR
Yo - d@na 8197158 me 3A.05.UNTU QAT
a oar L3 ]
NA.A5. 550 Lol
Yo - ana filmeau welnwuAng  AauRdnde
P a ar -3 € = o ar
Yoanruusznauns UsEn wulaninunalulad 31ie
UNANELD

Wessnmsuszndandnulaglifoyannuseiinsldomumdanliih - dududedd
szuudniiudeyarniidoams Tassouilfeiimsldinaiadeounfnuesszuuleledl (ntemet of
Things: IoT) tedmfudayanisldnundanului seuuiiadstulsenousae Raspberry Pi 3
Model B dwiumsdeeyadinisldnundanulniihanmnineiiinesju Lovato Electric
DMG610 %ﬁﬁ Data server ﬁl‘é’ﬂﬂ‘ﬂﬁﬂaa Message Queuing Telemetry Transport (MQTT) Lﬁa
Ioufivdoyarniiialdiomn wazaoufinmeifiilusunas Microsoft SOL Server iilauansnatoya
fiaulavy  Web  browser wamsvaassaninsauandliiuissuunsiaiiudeyaiiiiaue
ansanliieuansnadoyaiiinldluiuuinaiass (Real time Monitoring) uAY@RNIOLAAY
doumdtluzisnaiinimue

Addry: szuuleled, Raspberry Pi, wiilaesiines, Data server , lUslnnaa Message Queuing
Telemetry Transport (MQTT) , Microsoft SQL Server, Web browser ,Real time Monitoring



Cooperative Title: IOT-Based Data Acquisition of Electrical Energy Consumption on
Using Raspberry Pi
Student intern name: Ms. Janista Puttarak

Faculty: Engineering  Department: Automation Engineering

Advisor name: Assoc.Prof.Dr. Amphawan Julsereewong
Asst.Prof.Dr. Teerawat Thepmanee
Mentor name: Mr. Kasemsak Khunpichitchai
Company: Enlighten Technology Co.,Ltd
ABSTRACT

Due to provide energy saving base on historian data of power consumption, an
data acquisition for collecting the related parameters is required. This project present a
technique based on Internet of Things (loT) for creating the data acquisition of electrical
energy consumption. The proposed system consists of a Raspberry PI 3 model B for
sending the measured parameters of a power meter modeled Lovato Electric DMG610, a
data server running Message Queuing Telemetry Transport (MQTT) protocol for collecting
all measured values, and a computer running Microsoft SQL Server program for monitoring
the interested data on web browser. The experimental result show that the proposed
data acquisition system can be used to display the measured parameters in real-time as

well as to show the historian values in specific time period.
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Al 2.3 eghamhrewansioyansiindsnuludnluzuuuusingeg

winveuanstayandaauludiu (in-Home Energy Display) lutlagiuilegnans
ULUU nvsuanINALUUIY Msuansavaiuled ueundiadugunsainnm fegrady
The Energy Detective (TED) daaunsagudnladte ds1angn udamisauansdoyalides
ansngdeyaldiudiuann uazlisndudesderfndaunsaiuanswaiiisiiy atalsh
s Maszidrdedoyalddudosiumatstuneu (du n1sdendu Wus) atmsog doyals
Hudwaunn lifeaduddedsgunsaiianwaiiisnin aunsadifedeyalianynusie
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2. sguuuimsiamndanuluenas

SEUUUIMISINNIIWELUlLD1A1S Building Energy Management System (BEMS)
fan il 2.4 Huszuufidaelunisdanis ATUAN WAEAAANTEUUNGUA1e] Melueians
(g sruuUiueInia szuuliuasadng udu) Tasazsusndeyaiinsaatalugaurineg
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idesnneiasusznaudessuudne wadinuandiudouily ssuu BEMS eianu
FugouuInnI1 HEMS
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AUTOULAYTEUIBEINTA (Heating, Ventilation, and Air Conditioning: HVAC) TEUUMIUAL
wasadngluerans nsriusideyainamniviives nismuaunsinuvesgUnsalinfiv
wdaulueinns Wudu uenani lueweanereduudestinsfassaniniasaoudlninly
Tusrans ilesesiunslinusasudlihvesdilendovievinueganelueians fedu BEMS
UNTZUURIRDIE N TAIUANM TYIWTesandviiasasudlnilanagy

gsmdivdfisivunlng wu Fasswdud viodninaulny Wudu ddneawlu
maruiummeuaussilvan BEMS Wusyuuilannsaianldifiesesiunsnauauasiu
Inaauuudnludala
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seninyamaunu ety Wmihinnmisnumunsiwihdadedguasiniseneg e

'
o

dalieasimidrslasamsannislalniias gauaenasiludinisieliyamainslueiasly

b [
= =

uaeq Yanasldaugunsalluiivrsedia Wusu edislsfinig n1sidn BEMS i
Ussgndltluanansesiindnanuanunsolinisdiunsnevaussinulvananmsaduly
pgaiiusrAnS a T usunsmevaussiuinanwuuAEaTudA (Semi-automated
Demand Response) #3080 1Ul @ (Full-automated Demand Response) 2981419 U
whonudunsinidsnslifinisdiiunsnevaussdulnandiunisssuuaiuaunis
AevauDIF LA LUUSILUTR stuudindnardenulaonssluds BEMS vote1a1s Tae
BEMS 3zUszifiuauaiuisalunisnavausinnuluanvetennisinduin vesiiisalauas
Aomsnduludsssuumununsnevaussiulnanuaanisiiih BEMS Fssausaunisdsns
syuuine luenansiasdeanseelusiszuuma Iaanselanisldnusslumudouled
munliluszuu fafu seuu BEMS axannnuifndesvesyaralunssuiumaneuaussiiu
Tnanlldifustrann dwalinsdinisnmsnevaussiulvananunsarlalunseunmildy
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AW 2.5 wansuseloviveanaluladssuuusmsinnisnasanulueiis (BEMS)

3. szuuvimsdiamanasnululsanugnamvngsy

sruumsdanmsnaeululsanugaamnssy Factory Energy Management System
(FEMS) fan il 2.6 uszuumsdansndseilusmaniissdanisuazaiunundenudly
Tunsnszuaumswanvedlssny FEMS Wuszuuiiianududeusnnilaaminiuieuiisuty
HEMS %30 BEMS %ai tileannnisléndanuliiwastsenusineg wandefueanlunim
Eanmsnizmumimﬁmaniaawuﬁuq Feazrrseanlulunsdves BEMS ausennisene ae
finsldlnihiiunnsnetueeniuluseaziBen udvihiiudnues BEMS inazagiinisauaa
sruuUiueImea sruuiaudeu wiesruuwaainaundn

d1M3UN1598NKUY FEMS ﬁm%’uiwmuqmmwnﬁuﬁgu Fudulagdosdnu
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Fouluuaznalnnismeuaussednednlut® Whiuluegneiiuszavsnmld feusinn seenuuu
wagfinma FEMS agflaududounnn winmagramnssududedunedauiiinsldliily
Usnnige defudadumadiniifidnonimlunmsdiiunsgs

Tagvluuda FEMS azusznaudae ssuufinaunisldluia ssuudanisnisiiu
\3esdnssamfanisgontngegunsnitadasdnging ssuumuauiialiuUszansnnues
wésuindndunelulssnuasnistnfiundeu ssuunivgunisnovauesiiulnan
TEUUATUANNTYINALSY N15USURINIA warn1ssEUIBInIAnIelulssaIu (Heating,
Ventilation, and Air Conditioning: HVAC) s¥uulWuasaine n1ssiusiniasyUssananadoya

Nnfiwesdansey [uhu
smart grid in the factory

Marft optimization campaign
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PV date variation control

8 100% collection of PV output
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100% collection of CG steam
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Production series
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Usglovlvedseuuuimsdnmsndeny
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azldyn uaransoduilaidnmslondsnulwiilivaunsalsneg uindeeiieds Tusfa
AldlwihlaimzlunathuSeunsuimunisléinivesnmtesdoundslunns iy
Tnsganluudamiailniludouiug vioguniwesliihuuusauiuussamammily
nsnallagssuuuimsinnsndanudundssndldnussanunsafiunisiuitoyans
THliveamuennniu wu nsuhnisliinihgegalutaaaadla fnslfnugunsaldiluy
visolussuulaunndign Wudu msnszuiinddendnannsoimignisudsundamgingsa
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wananil ssvuvImsdamsnasnuansaiinlinauaisalunisaiuangunsal

A9q Afaaaiadunluilwesldnuluawiag Wy ssuundalwimdanuiasofinduuy

2
a as @

AaRauundenn (Solar rooftop) n3aszuuinifundsatu Wudu Iaiusariauaen
Uszaunuiuldagefiussansamanniu ssuuusmsianisndsnuanunsaldnusiy
FPUUSIIEANNAEAINAUY Tso1agliifertastuiundanulaense wu svuudaluliily
Unu seuudnludiluenans viessuudnlud@lulsanuaaamnssy Wusu

212 Buwmodilialunnds Internet of Things (IoT)

WuIAR Internet of Things Qnﬁmﬁu%ﬂmﬂ Kevin Ashton Tl 1999 Gaidudu
nlATING “Auto-ID Center” lunminede Massachusetts Institute of Technology 211
wialulad RFID fidou1a1ndin Radio Frequency Identification Wussuuiithienaduing
uildlumsdeansteyaseningunsaiaesyiia dadunsdearsuuulians dounlugandad
2000 wialuladsine Iesunswamnegamag Sulgunsaltdnnsedndesnuiuduy
1N wazdaiinaslé@1in Smart LARTuLYY Smart grid, Smart home, Smart device, Smart
network tusu Aundriiausadeusetulandunedidnld siligunsaidinariannsn
deansuanidsuteyalagordoia Sensor lunisdeansieiu Tny Kevin lélsdonulidn
“Internet-like” fipandiAndn “Things” Whuunugunsaldidnynsedndsiig

tnAlulad Internet of Things (IoT) 3@ Internet of Everything (IoE)
vi3e “Bumesidaluynds” waneia msidsineg gnidenlomndmnetiadnglandumediia
viliiuywdannsadanig muruldaugunsalingg dumaniedredunosidn 1wu nsde
Ua-Un gunsaiiadedldlniin snoud Insdwsifiede inTesiledeans indeslddinau
inFoeilenianisinens tadesdnslulsssugaamnssy 91a13 trudeu tadesldly
FinusednTunneg dunseviudumesiin Wudu wSe Intermet of Things 8199gMuNBl
anmwsdeudulsznoussasindsiiannsodomsuasdeuseiuldinluslaneanisdeans
wauuuldanouaglians Tnsasswdeine fEmsssyfnuld Sudusumesanmiandould
wasiiufaunuslanauuasyinausauiule

Tnawnaluladiazduiisslomiodraumena uazanudeslundoun fu
msemInszuuinwaulasadevesgunsaluaziniotiedumesidalifne avvinlugly
UssasAmiunnsyinisilifisUssasdsagunsaldoyaasaumanionnududiudives
yaaald Fadu n1sWaurlug internet of Things Fefiarusnfudesimuiuninisuasy
wailalunsinwvanulaeadslefinugiulude

N30UNIUNUTEN M2M §8U1910 Machine to Machine fia 1nalulad
Sumeiiiniidouguninifuiniesdiesieg wu Insdwifiofie snoud By nsvimd wazdug
ilisheiu Tnemsdoulssislideamsiuliinussuudumesidn annismanisal Tud
A.A. 2020 Fapi199 nuauETusransaeuseiulafesEU Internet of Things daay



danaliffuslnalansudunsfumaluladfivilinanio aunsaniuaudswesie i
nlutuuazdinmuniennitlmflifiu

Tunaneq Usenea Bufndethanzidousn wiethesreameiiuiuszuy
Sidnmseiind UszmalnefusiudesdulselonironisnsnaeunsDousaiiisin sufs
é’aaﬂuﬁmﬁmmmﬂgqmalﬁmm%ﬁu LWiwxﬁﬁmmuﬂmuaﬂﬁmmieﬁﬁ?waﬁnlﬁ N33
mnuvaenfesy IT avwiulinis "nsdnwanudasadendnea inesesiuiuauvimie
Tmaiq WU Internet of Things Liasanuwaliiuiu "Bring Your Own Device" drusuniinaiu
731 aundnlvu u3e wiuide waz Internet of Things TinAnAtusisneg HaAuAgmamnTI
wazdudngulnauilaamefndeuderudueaioeluguuuuitlifuiiidnundou fuduna
gnsmsinwanaasadosulefiiasgnimunuiedailiudidy sxfesinisuiuds
g8 Tnon1svenediiiniinsizsives Gartner udsinsilugauidudounntu iy o
finaiuiwmisa Wivihivssiiuaudssiines” Mgdesdimhidauasimusay
Feaiiiadeaiu "uinnssufinea’ nﬂmﬁmﬁqiﬁaﬂmﬂﬁﬁuﬁum

uana1nil Internet of Things %Lﬂﬁaugﬂqumazﬂﬁxmumm%rﬂu
apngnamnssulugealvd wieiSendn Industry 4.0 iezendonisifensiedoasuazsiay
SfusEnianseadng uywd uazdeya Weiiudnnalunsdndulaismiiuasiinay
gndfeausiudigs Inefideyaimaefifuanidumesilingaiamgunsaiuaranmuanes
gyt Wldnadwsiiethluuusinssuiunssaalfenaiui usnannisdu
Fadrinseaiaiudn szuuaruauudeszuuinszideya enalaildegludids adudy
\n3sdns uianinsoauandnsldlaglddndinidesanui

2.1.2.1 A wireless sensor network (WSN)
fhuadfidmiu Internet of Things Adlunsaeansiulifious
Internet network tRguvhiuuadfifautadutufoitedniuie Sensor node 199
SusnniviilviiAn wireless sensor network (WSN) Tsifugunsalsagasnsaidessaiti
alé &9 WSNs annsansaduusingnisalineg (physical phenomena) luia3atngldse
pnfetnuy was aaumgll Ay Wudu iedsinludigunsailussuuliiauniedany
Sugstely danwit 2.7
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I O

S A ©© @@ ©
©\©*’ RS
@f \\© @ @ (@ Routing Node

b © © Sensor

o - .
AN 2.7 85U Wireless Sensor Network

2.1.2.2 Access Technology

ATRAILT Internet of Things tu wenanazWau maluladlulls
Hardware ¢ processors, radios wag sensors wdadisaluianssudideiuiiGendi a
single chip W38 system on a chip (SoC) udfidaiann WSN Tunsauqfuse waziloynads
nsideusetaguldinsiauinaluladduiunsdoudedmiu Intemet of Things n3e
Access technology Hag 3 falaun

® RBluetooth 4.0
® |EEE 802.15.4e
® \WLAN IEEE 802.11™ (Wi-Fi)

i . & a | W P v oW = &
Ingluusiay Access technologies Wuilnsastayaiuanareiufwmnged 1.2 4

A15190 2.1 ;ssuanIMsdstoyauuusg

IEEE 802.15.4e 1 BLuefooth WLAN“I_E_EEMB-C-JZ.M
Frequency 868/915 MHz 2.4 GHz 2.4 GHz 2.4, 58 GHz
| Data rate | 2507Kbp5 7 723 Kbps 11 — 105 Mbps
Pdwef | Vefy low | Lowr I-iiiigih

2.1.2.3 Gateway Sensor Nodes

Wedilasete Sensor nodes wanduduasdoad Gateway Sensor
Nodes iioagiausaludilanduwnasiindiy laedd Gateway favviutndeusoluda
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1A8118 Internet Iigunsaiviavualulaseing Sensor nodes Viavundstoyaiingdumesidn
19 uaw Gateway fazagn1eli Local network Faagdinisimuaiuin Gateway neld Local
network Hu lnieudeldBuneasidnlamenield drldldgunsalfidouidunlu

o 4 o i Y [V o &
Gateway fie13agdpansiuldianizanelu Local network Wit fanwi 2.8 wazn1nil 2.9
wUanIlATIUIBUBY wireless sensor network (WSN)

Things Local Network The Internet Back-End Services

7N j,.—-.,
(@ HRF A /j/ | fa:—m
S —p

User access and control
Wired/wireless
Power line

BAN. PAN.  LAN
= ’-’
\

<O> Sensor & Actuator Processing ?/ Communication
- ,' A | Business Data Analysis

A7 2.8 Diagram 85U8NIWONAD Gateway waneqiudniu local network

O
(O) Edge Node
B, @

(O) Gateway
H \ Internet

WSN Nodes \

(C» Sensor & Actuator 7[ Communication

mwﬁ 2.9 ua@m3 WSN Nodes

2.1.2.4 UYszanwad Internet of Things
mﬂmwﬁ 2.10 Wunsesuneusay Network Layers 984 Internet
of Things Tne 1BM F4lutlagtiusimsutangu Intemet of Things sanmunatnnsléuiy
2 naulaun
1. Commercial loT
L1397 local network Aiwanewmaluladiwansnafululasstne Sensor nodes Tne
#gunsal IoT Device Tunduilasidausiouuy IP network iitaiirgBuimasin

2. Industrial loT
WU497n local communication My Bluetooth %38 Ethernet (wired or wireless)
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lngsgunsal IoT Device Tunquilavdeansnialungu Sensor nodes IReafiuviiu
= x a | a Moy 1a ¢
wioiluuuu local devices Wisvegrufgroalulfifengdumesidn

IBM model for the Internet of Things

¥

—
Wik
: cantrolied or viewed and they
can send telometry for analyss

{ “Things" can ba remotely

This may be & controlke area
network (CAN) in connected cars,
a local natwork in homes, stc

axcopt for power grids or classifiod

Most “things™ connect 10 the Intameat
governmant systems.

Cloud servicea provide the reposdory

Smariphonas, tablets and other
smart devices can control all
typas of “things.~

Craplac 1. 1B model for the Internet of Thing

A 2.10 a5uisusiay Network Layers w84 Internet of Things 1ng IBM

2.1.2.5 IP Address version 6
#gunsal IoT devices seqtiudniuazdosiimnsiavseyiitalild
lunsemsisuiaiioufiegueathu uaznsftagldnugunsaimaniuiifiegiduswauunn
sudouanfiazadnfusenuidy suluavdodld IP Address version 6 %30 IPv6 1y
wielildmneiavitlddnfunasdosdléiiilu 10T network wag Intemet network (protocols)
e IoT network #itlu LAN, PAN, uaz BAN: Body Area Network #3en133eans
Y8481 Sensor UTINEUYE
® Internet network (protocols) ‘ﬁL“ﬂu IP, UDP, TCP, SSL, HTTP, HTTPS, Lag
uq

22 wENMsvaITsawasTiieadas
221  wnnesimes (Power Meter)
Wugunsaluanspmisfinesuazuiuiundanuluii 1wy useiu nszud
idsnulviiinede Adseouluindueniin uas Harmonic Wudu wWelvimsudarmislusiilu
nszuumsniauarnislidndenulaile Tnednlngudrluninanamnssu agdr Power
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Meter WUldlunsauaumsausuugsnmsldndanului welmAauszansnwlumsvirale
aguRuamnsanUIeanlilu 2 wuu fie Analog Power Meter (Wuuidy) uag Digital Power
Meter (WUUNYN9DRATINDE) FANINA 2.11

AN 2.11 Analog Power Meter a¢ Digital Power Meter

1. Analog Power Meter
[ = [3 ¥ 3/ s 1 =3 o = d'
Wuiiwmesnlenisusyananaannannisvesaulwimaniudunalnmiswuaniila 9
angludiiines Awiegniiaglunmi 2.12 daiumnldnuliszesnaviisranuuiug
| d ‘h‘ 9 1 1 ﬂ'gl" U o s
favanaudony oandwindauneuen Wy duazess Anudu \udu dwdu Analog

Power Meter yn@iaanisinAmianugiumvateq A1 3ndusedld Analog Power Meter
waneimuuIuAI Wi ideanis

PT 415V
CT s00SA

"
YOMIN

35.-..!{.1.'“*

A 2.12 Analog Power Meter
2. Digital Power Meter
Huiiwesildnsuszananauuulilasiusiwaiges Teiliianuuiudunniuuy
19 (Imﬂﬁﬁlﬂ Accuracy U84 Active Energy Aa Class 0.5s a3 IEC 62053-22) Digital
Power Meter anansnuansaIvalnvinene linelu Meter dafen vinlwanunsasiusm
Foyansladhlsvansan uazsthluldauldviui fanmwd 2.13
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AW 2.13 Digital Power Meter

NnTeyarewie 2 Ussianti zuiuladn Digital Power Meter awsadnusunmmis
Il lgduieariu Analog Power Meter uaazanunsadn amialuiinieg lanielu Meter
o a & o8 v . . aa | )
fdiea avihli Digital Power Meter Wuifisuagnantutagiu

2.2.1.1 n13U1 Power Meter TUUsvndldy
U2yt geawnssululszwalvelatmunliagnsniddmalidl

1514 wdtaluguuuudie q dinuindunng U fewmgidsndudesdinisuimia
nandsnuan g ameuasiminzan MIdanisndsnuiiivanraiesuuuy Wy nsuiuus
A1dUsznauni19lifn Power Factor, n153an15kazusn1sn15L8 A1 (Demand
Controllen) Sifunuiidgadudufidonuiniign , n1siasululd Frequency Converter
dMTUNUSNYULNITAIVANNTIVAYBIVDAUNAT m3Lﬁaﬂ%’m?aﬂﬂwﬁ’lﬁﬁﬂwﬁw%mwgq
(ndosldlulihwiegunsaifvinenumntuusiuliidosas) Wudu Sanrsiansuazuims
Wil v3efiSundinismivan Demand uAgnsiiddunuiiddaduitouunfianlaei
anngath Power Meter sntelun1sdnnisléwsil

1. msthluldlunsuimsdnniamdsnu Tngeissuugeniuisnenfiawmes
msthdeyasn Power Meter ihgszuumewsinvesnesininosiimainuansds Gaaziiuld
9NN MA 2.14
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2. A1UANAT Demand 80ludi@ AeonistihAnadeiguanlusoudouunldidu
' 2/ . ) a v oo v =
ﬂﬂﬂ’l’lﬁﬁl@dﬂ’l‘ﬂ‘éﬂﬂﬁ”@d?}ﬂ (Maximum Demand) A4AIWH 2.15 AIUUaIA1 Demand U
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3. anadaddiequazannneszuulni awnsaldlunsSengdeyailu
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2.2.2 Raspberry Pi
Wuasasreufiunesruindidvuiaiiesainiuinsiasin Aauisaldaula
AUNINIONUIT0ABNNUADS TIa1UN50Ra Raspberry Pi Tl UI9ADLRNIUADSUTO0T1IN
o | " FY o
58493U HOMI Uazanunsagdiulsenaunas Raspberry Pi lavinama 2.17
a 3{ =l n‘ =) s a L3 ar v n’j :l' <
Wntulul 2549 Ny inends wausad Yssmadangy Inegasiansanune
Bluu Sway, Jeu yadud, uin was way adu weAsenv dgaianuneiiagli Raspberry Pi

I

L%uﬂauﬁaLmaéﬁmsjammﬁ’lmq ﬁﬂ'mwmmmmaummlﬁ LAz INITAN NIV
‘uaﬂﬂ@iJW’JLM@SW'iE]&JmL‘UEJUIUSLLﬂ'iSN’]EJ‘] Igviuit n1si Raspberry Pi Lﬂuuasmwsmw
Waoswan awsadiutudnsimusiifudulsznovtesnenumesldodisdneou Sz
Thdlansianuvesreuiamosunniy

yliause GPIO

WRBIDNINKUY DSI pos o0 H it HYS - .
" it s P g < NB5H USB 2.0

\
toald Micro SD Card emp l i _
15 o < WFD LAN/Internet

(PIUNAY) ' -.
O (100 mbps)
toednelvene /
Micro USB

Y93 Audino/Video
paglyl +5V

yerBNansuwuy CS|

AT 2.17 uandrulsenaues Raspberry Pi

2.2.2.1 an Raspberry Pi 3 Model B

Raspberry Pi 3 5@Lﬂuiuﬁ 3 Udad MU Raspberry Pi n1agnanle
NAAUIWNY Raspberry Pi 2 Model B ﬁaaﬂ'gwaﬁwﬁ'mmaqumﬂ’ué A.fl. 2016 9NN
2.18 9zuansaLUn Raspberry Pi 3 Model B @4fianuuansneain Raspberry Pi 2 Model B
il

e A 1.2GHz 64-bit quad-core ARMv8 CPU

o 802.11n Wireless LAN

e Bluetooth 4.1

o Bluetooth Low Energy (BLE)

q

duidanilouuiis
e 1GB RAM

e 4 USB ports

e 40 GPIO pins
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o Full HDMI port

o Ethernet port

» Combined 3.5mm audio jack and composite video

» Camera interface (CSI)

« Display interface (DSI)

o Micro SD card slot (now push-pull rather than push-push)
o VideoCore IV 3D graphics core

40pins: 28x GPIO, 12C, SPI, UART
E RN NN EE W EEEE RN EENNNN
" 5 5 S EEEEEEEEEESEEEEN

I @nmm:mam & 2xUSB 2.0
(c) Rasberry Pi 2015

Wifi / BT

2x USB 2.0

on bottom ngc

microSD slo

HD M I

Ethernet

Lk RJ45
HDMI out ol Ethernet

Status LED's

Power in

4 poles jack

AT 2.18 @ln Raspberry Pi 3 Model B

23 wanmsveswenuasmineatea
231 lUslnAoa Message Queuing Telemetry Transport (MQTT)

Yulusinmeaiignesnuuusnifivuinidndmiuniseansuuy Machine to
Machine (M2M) Aan1sdoansseninegunsaifugunsal daduluslnneauszgnddld
Tuslamea TCP (usingu Taedoruiinainiainsain 1BM uaz Eurotech lul 1999 e
iluldluseuu Supervisory Control and Data Acquisition (SCADA) dwiuidieuseviods
thifuuuefetefilsifinnuiaiosedwdunesidaamifion deuflizgnuiarananeidiu Open
Standard Tud 2014

HulusTnaeadiatuayuinalulad intemet of Things Aatnaluladi
Sumesidndeudesugunsaing q 1wy Insdnvislede sasud Tnsvmd §idu 1y
Sumediinhliausadeulesdearsiugunsaiing q 1 Tngsueietiedumedidn Jeay
vilsngudansn muauaunaaiing q 9nfiduls wu msdladalwludenidu 4

dlosnntusinaeadfidininiut eanwvunnieldausugunsal
dudnnsedndvuinidn nsivdadoyaluindediefifvuiaidn uuuiiser 1dwdnnis
WUy Publisher / Subscriber adafundnnisildlu Web Service fisasld Web Service 1{u
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fananeseninenauiinesvely ud MQTT aglddIna1anisendn Broker tiavinnini
IAN13A2 5U - de Teyaszvinegunsal wazvisludiuiilu Publisher uaz Subscriber fanIW

'
=

n 2.19

Publisher Broker

pub(topic,data) } < sup(topic)

hw%@ pub(topic,data) .

o o W A b
NINA 2,19 MTIUEITBYA WUU Publisher / Subscriber

NNAMA 2.19 asiiulsin Topic auliumisrsdman deyadioz Publisher
aanluis Broker avdaall Topic ffulfiaue mede Subscriber flazdnsdie Topic taiden
doyatidesnis miloutumsatsfuaundnvasmideiuiatunils Jevewmiledefiusoy
wilou Topic wagfHanfife Publisher Wafaaniiviisdoiada §de Broker Anginmifsdodiun
1aslyi fethe wenwdieduiildeufie Facebook Mesenger

manTl MQTT #19a7n Web Service fausfazld TCP/IP willourfu e MQTT
awsahanldiugunsalvunaidnvise Embeded system 16 insngldminennsuasndanu
HUosni1 awsaldulaiussuulnsuins (Telesensing) w%aizuuﬁlﬁﬁaamiﬂu@ua
(Unattended) 1u szuunisuwndgniduiifiunmdanunsasuidoyagunsluvasiiging &
ogfsgvinmaiAuns ssuunsquagihemalnaviergsngiliiiauguanasainan szuunis

a/ I a

TndeduAngsuanunsasuinisiiuniavesduandeeld seuudnanisadaduanigiin

;% 3

i as v a wad 2/ =) o = !
duAndn-oan agals stuumstesiudeRtinussvwunsiudeyadseannisinasslidldann

| <4

U1I[D 8™

]

anwauznsldnuy MQTT enavilieuaiioulatunisidnuiesaunin dmsu
¢ € o ad al [ LY
gunsnl lnwgunsalusiazdiveiiveiluvenuias i Username Password 1uvasiaies uay
9199 iVesduIaNIEYaInNLLed Aadunisldau MQTT filguldsaguesniiediaves MQTT
Weuiusisaunulanadl
1. ngugld (User)
Tu MQTT azudsngueasldnuesnidu 2 sedu fe
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e s¥fUaean - annsofiariu-dsdeyatugunsal videtemnidla q Aldluszuu viie
Wisuldudmuauiamsadlugdernildnnieauliaauiesdufinm

e szduTiil - awnsafu-defeyatugunsninietesnsiidmual fanizindu
Wisuldiuglda Line fanuisaaununluiesiidniesaineld vioiduaundnlu
vioq ulianunsauiluauuiluviesilaildOuandn

Tun1sldauate Tugunsalsing q masagldauluseiumnly Wenuvasasensdl
gunsalmatugnalusudliadanudsmeludgunsnisu 1 degludemaanizvaus
argunsal

2. 1@uns (Topic)

WunmaSeumileuiiuside vieresaunuiifesnsazay wagmsneiuaziiams
guUnsniflaglusiostiu 4 (Subscribe) fanwanunsaldfutayaiifnisdsluluiesdy q fign
Fonindumaiasanmslinudsteyauasiudeyaasmiloutuidumslussuulng wu
/Room1/LED #eszunidunsiiuananngunsaiasannsasonisaunuilusiesniudums
/Room1/LED lsiuds faanunsasoaununidunia /Room1 lasne wnilunisselaluiduna
(Subscribe) /Room1 azmnefanisdedeyala 4 fivmiide /Room1 19u /Room1/LED
/Room1/Value §itsails (Subscribe) /Room1 agi%lﬁ%’u%’agamﬁ’lﬁuﬁ”m

3. AunmYaya (QoS)

weanidu 3 sedudel

. QoS0 - dvfayaiiesadufen liaulvingiuasldsundelsl

. QoS1 - dvfayaieniaden limlahiFuazlatunielsl uslidiaiidananl’

dlefimaideudelmingldsudoyanidandnads

e QoS2 - deffayanay q atsuntaemsagldsudena fdeidedaunsaviney

191ndn QoSO wag QoS1
4. nsdedaya (Publish)

nsdstioualunsiarafiasdesusenaulufeduna (Topic) Toya uazamnmdaya

Famsdsdiayaazi3onin Publish
5. Msfudaya (Subscribe)

msdudeyaluszuu MQTT agiudeyalfawzidedinisi3onldng Subscribe TUss
Topic fitmun e1auFeuldiuns Subscribe Aomsutiludasoiioulungy dinisaumunsn
v lefinsdstoyarinanazifedeiisondivnnisel (Event) Tinauhlugdeaidadnan

2.3.2  TJsunsu Node-Red
HuesestiedmivdniaunlusunsulunisieusegUnsaiansauasidniu
APIs (Application Programming Interface) FafunisWauilusunsuuuy Flow-Based
Programming #ifivti Ul dwsuinwaunlildausiiu Web Browser vinliinisifeuderdumis
nsluavesdeyaduiiudesie danmit 2.20
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Node

J80001

niflansians lvavesiona

d A 1 v 2
AT 2.20 uanansidensaiduninisivavesteyaluy Node-Red

NNl 2.21 g1 Node-RED 1 Flow-Based Programming ¥ilwan
3188 Code Tumswamnlusunsy uAtitsadon Node 3ansudandonsofasnsamuny
/0 17 1ne Node-RED awil Node Tmidanldaustgrsvainvans

anunsnaiilaidu Javascript 16laeld Text Editor fiflaglu Node-RED uag
fsanunsatiuiin Function, Templates, Flows s luldauiunudusiely

Node-RED Huvia1uun Node.js vivlimunsdmiunisléauiu Raspberry
Pi iflasnnldmswennsiios vunalwsllinauay Nodejs Soviminiiiusananslyt Raspberry
Pi asnsadmreiy Web Browser uazgunsnidue 1

T lenght 1ot Over 180 (o’ smth b Twem

] fm- _‘
{ SCITTU J L-,.

AW 2.21 Fregansidanu Node-Red

233  lUswnsy InTouch Machine Edition (ITME)
Wuluswnsy Human Machine Interface (HMI) fisaniuuunivalvldaula

Tuynegnlddeuluneufumesuuinlvguie Embedded devices unalan
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esanifulusunsufivuradndamunsAagldlua1u The industrial
Internet of Things (IloT) wszaansaldanulalunsuinesvuindn

Preligaiwasgldauansadiiainsaniunuuaznisdansiaunuag
fetuiosnngldannsadilanismuauveanisufoauldiomn Fadulusunsuis
seuulftRnisaifinevauesdedlilasnids silidussansnmlunisvhougsiu uazdaiu
TUsunsufifialddresi

ulusunsuiifigaiaiesfion130aniuuy Human Machine Interface 7
auysaluvuiitslfannsodendefufaiunuiinead Programmable Logic Controller
(PLC) %30 Controller Idtfaunnviin wazSaauisnaiis wowwdiadu Human Machine
Interface #iannsamueuildluszazlnaan Web Browser Uulnsdwvidefio viouuuiiuidn
fanmdi 2.22 fesusgunuunisldnulusunsulsvisun

A 2.22 Tsunsa InTouch Machine Edition (ITME)

mmsmjamﬁaﬂLLazﬂTuﬂu%’a;&auum%ﬁﬂsﬂhuma Embedded devices
Tnen1sAnda InTouch Machine Edition awuqﬂﬂsaﬁﬁ"u uwagauNInULAUBHIUN System
Platform ﬁﬁagj winagiiudayaliuu Cloud-Based Ineld Wonderware Online InSight ¢4
AWl 2.23
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local/remote S i et =
Web HMI " g -

lloT
Gateway

lloT
Gateway

lloT
Gateway

lloT
Gateway

i
T

lloT
Gateway

L2

i AT

A 2.23 nsiuteyalagly Ineld Wonderware Online InSight.

2.3.4  Ngrok

HupFealofividliiu vie Api fifin1svinauuu localhost dnsideuse
KuBumedidn annsaihnusuvesuladldudeauisadhisldanaeuen Faanansaldou
W3 Http wae Tep Tngagsiinis Mapping port U Nerok waza$e URL flanansaudndsldann
neuen lagazesnuilugliuuved randomvalue.ngrok.io Fadrulngjagldiiie Demo
website wiailenaaou Api aufiansldau webhook 19U Facebook Messaging Platform
16 Tnefflaisndudontn Web hosting wie Vps fanwdl 2.24

(000 ffarme <\
e G hitp://demo.ngrok com

it 2.24 n15ld9u Nerok
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235 sunsu Modsimé4

Modsim64 fanmil 2.5 gnoenuuuniiteldausauiu Modbus Slaves 16
matei 53113 Simulating a¥lddoyau1an Modbus Master wagdinisiousowuy Direct
serial U6 Master Snviadaanunsaideudaifiuwuy Network Server Ndatoyalivanens
ludss Client Inadayavzgndssiiu Modbus TCP

Hulusunsufignesnuuuiiielfifiuedesdielunismaasy nisvinauiignifes
v94 Protocollminieniflagudluszuu waztazsesiu Multiple-Document (MDI) iy User
Interface U7 Document lasazuansyadoyaves 1/O point Mdeusefugunsaliiiu
Modbus Slave Tayauay Document #1149 Master anansaidniiala

ﬁh‘ludsim Windows Application - Modsim1

File Connection Display Window Help
¥ Modsim1

COMM Port: [ 2] Device Id: [ 1 ]
Address: MODBUS Point Type il

03: HOLDING REGISTER =] pt Type

Length: :_'

40100: <00001> 40104: <00000> 40108: <000
40101: <00002> 40105: <00000> -

40102: <00003> 40106: <00000> is02
40103: <00000> 40107: <00000> e
10124: <05

10104: <0>  10111:<0>  10118:<0>  10125: <0>
10105: <0>  10112:<0>  10119:<0>  10126: <0>
10106: <0>  10113:<0> _ 10120: <0> 10127 <0>

AN 2.26 fagramtineslusinsy Modsiméd

2.3.6 TUsunsu Microsoft SQL Server
irdastledanisgrutoyasinils Fagnifmnnlneusm Microsoft F1 SQL
Server annsadafivdayasing o Ieidudwuinn uazdanisteyaldegraluszibeu au
ANUFBINIVBAUTT Han i 2.27
SQL Server WWuszuudnn1sgutoyaldsduius (relational database
management system %3a RDBMS) 91 Microsoft fileisuniseanuuudmiuaninwindes
Famia SQL Server Senlduu T-SQL (Transact -SQL) ¥nvasdIuvenglusunsuain Sybase
uaz Microsoft flifiumansdunshamuan SQL inasgIu Safansaunumsuueady,
exception UALNTATUANAIIEANATR, N1TUTEUIANAUND UAENITUTENAFILYS
Tnedurindnds SQL Server lasunsiannlng Sybase Tuuaenedssy 1980
Microsoft, Sybase waz Ashton-Tate saufielunswaneitunsnvesdnfusideituusn
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SQL Server 4.2 @15U 05/2 Uananil Y9 Sybase way Microsoft lauanansiuet SQL
Server Ing Sybase Wagutenaniusivaswaniuilu Adaptive Server Enterprise

T BRI B B PO B VG S S —
File Edit View Query Project Debug Tools Window Help
Pyl Tl @ NewQuey [T ph 05| & A9 - - ST

£ g | mastes 1| ¥ Bxecte b Debug ® BB al o [FT UG O]E 2 iR A .
Object Explorer 5QLQueryl.sql - AD...-PCladpnetd5 (51)) X
Connect~ ) &) m G100l e Script for SelectTophfiows command from SSMS s=wsss/

Al Cafinl ELECT TOP [CustomerID ‘
€r110.2100 » B i s

5 |@§ ADPNET45-PC (5QL §
=) @ Databases
# () System Databases
% (3 Database Snapshots
£ | J ReportServer
§ ReportServerTempDB .
§ nerthwind 1
4 3 Database Diagrams
= 3 Tables
4 @ System Tables
& (Al FileTables
# 2 dbe.Categories

[Companytiame]

"

ntactTitle)

31 33 dbo.Contacts Cortacthame ContactTtie =
# 2 dbo.CustemerCuston Mans Anders Sales Represent

# 1 dbo.CustomerDemog paredados y helados  Ana Try Owner

# 2 dbe.Customers 3 reno Taqueria Owner

# 1 dbo.Employees 4 Hom Sales Represent

& 0 dboEmployeeTemtor | & 3 Junds snabbicsp Order Admisra
+ 2 dbe.Order Details 6  BLAUS Bauer See Delkatessen Sales Represent «
# T dbo.Orders « " »

# 2 dbeProducts

AN 2.27 Fadrantinaaluswnsy Microsoft SQL Server
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UnN 3
AFn19AEUIU

3.1 na1u
Tuuniizasunsitunounisesnuuuszuunsdanisnisidaundsaulndi wis
sanlu 4 d laun dauvesesauad drunisldlisunsudnasnisiiaivesgunsal du
gaan1siwnsgngunInilussuy wasdiuanwg Wailsndugosdnwinssuiunsauees
Fondlng wfeileidunisyinauveasaslusunsuindidiuisdosiuethils druduneu
Tunsimdwiazmsimmuaase q foursidoudeensausiasaiuuaniua Anwiladdunns
¥amreeensansinsinuetisls Weldnsvhauvesssuuiiannsavhauldeded

s

Useansnn Inedlsigazdualudiundfusal

@

32 sruumsdafiudeyanisldndenuluiihiairedy
3.2.1  lAseEseueeszuulnunIng I
Tunseenuuulasiadesmaiauesssuusiiudesdnwainnssuiunisd
Foen1sinnuna iiduneunisisdoyandidls darmduiusiuilaiduvesgunsaldu 9
aehals dadulunisvirauegaels a1 Parameter aglstnefianuasatanldanuld uas
Sudufesdnuseay Laam'*uaamaﬂﬂsm"l,u'wmwmminawauaiﬂaamuLLaﬂawalmaaﬂa“Lﬁ
iielvse UUA50VNUlARTINNANARINTVBIENER Faillasaadiavessyuy fan i

3.1
(M) -
mosauitto

I Node-Red

Wonderware e i
InTouch i
@ Machine Edition ™" %

l l 1
" & 8 %

A 3.1 Taseasrevessyuulalele?
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3.3

A7UVDITNTALIS

Tudiuresaniawisiuiininimninesiinessu Lovato Electric DMG610 y 1Ty

¥/

Mdatoya

331 nsaeAIlue Wiring Wiinesines
1. nafidu MENU wagidion SETdan1wit 3.2 9ntdunadu O iewhgnin

Settings Menu

332

DN T

-

.-

£
Lt

-
)
A
1

AN 3.2 WARINISIUINLN Settings

2. \@an P01 uazna O ieiingwiin General Settings Aanwil 3.3

b
-

B S

-

X
)

= v W .
NI 3.3 MeLgnn General Settings

1 = @ o s d
3 ﬂiﬂﬂ}l' Bansud 07 wagivuadu L1-N fenini 3.4

b T
ol

L
&

- X

BN
EAE=N

M9 3.4 N15AeALRALA Wiring

NNSAIAINISTOUADNIIIDIHADS
1. nafiva MENU uaziden SETqunmi 3.5 antunadu O ieidigmi

Settings Menu

28



CCL £
g L
[ g (. n
N R X

AN 3.5 wanen sl mtn Settings

2. \@en PO7.1 waznp O LﬁaL'ﬂ"léwﬁ’l Communication Settings FININT

3.6

p— N |

SJEE R

il

i Y e
M |1
it el

AN 3.6 5@t Communication Settings

3. nAUN Y @onsva 01 uazdmunawly 1 terimune Serial node
ot A
address A4NINN 3.7

U g N W
S0 0 L
ICH B O B o B
N A T O B O A

|
: I |
MMNA 3.7 N15AIAUA Serial node address

4. naYu Y (Fonsia 02 uazimuaadu 9600 iarmuaA Serial

speed fan i 3.8
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b 1oy 0 M g |
2

l:

y =

-
(

N )
g
1

1
l_l

‘u

 ShidbHUC

AWd 3.8 nsivun Serlal speed

5. navu v (dansiia 03 uazivuadnly 8 bit - n ief1muAe1 Data

format AaNTWA 3.9

T
=
S [ 1t

Al

L e
= - e

UK

/
{

MW
NIy

AN 3.9 NMSANNUA Data format

6. naYu ¥ (Fonswia 04 uazivuaandy 1 1ivefdmuam Stop bits ANw

#i 3.10

T LT
e T

E

B
(

P

i

! |

{
(

AT 3.10 N5 Stop bits

7. nedu ¥ (Fensiia 04 uazrimuaaluModbus RTU ierimua

Protocol fanwi 3.11
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¥
Br P
b bl el 7 0
e

T
ﬂgdbu SBTU
NN 3.11 N15A119UA Protocol

e B I
D I

o ' & a § o -
333 MIWaURBNINGINNaIAU Raspberry Pi
TunmsieurenINeItneIAU Raspberry Pi dulufosdl Converter Muas
RS-485 \Uu Ethernet &1 Converter Ml4Ao31 Moxa MGate MB3170 fanIwil 3.12

LIS IFI I

*

d d 1 € & as "
AN 3.12 N1TLADUNBNIIIDIUNDINU Raspberry Pi

3.4 dwunsldlusunsudnaainisinnuresgunsal
'luiﬂsmuﬁ%'lﬂﬂsLLniuﬁwaaanwsﬁmumaqqﬂnam"tumﬂ%m{aﬁ’u Raspberry Pi
TneTusunsuiildsrassiie Tusunsy Modsimsd deiiduneunisidousesi
341 ndeuselusunsudias

a 5 o a
Taanstaluswnsy Modsim64 waaranit Connect wagtaan Modbus/TCP
o ﬁ‘ Ilj 1 HI {2 $ %) 1 4=¥ 2 dj A 1 o
Svr fan i 3.13 nuuld Port Adaansluntindsnduun waine OK aldinusan1sanans
AN AN 3.14

g1



otii ModSim64 - ModSim1

|
File = Connecticn Display Window Help [
— .
rui Connect > Port 1 :
2 Disconnect > Port 2 i
Status Bk
A : | Port4 g
Length: Port3
Port 6
***NOT CONNECTED! - .
: Port7
{ (40100: <0000D> 40 Port & 00000> 40148: <00000>
40101: <00000> 40° 00000> 40149: <00000> i

40150: <00000>
40151: <00000>
40152: <00000>
40153: <00000>
40154: <00000>
40155: <00000>
40156: <00000>

40102: <00000> 40 SR 00000>
40103: <00000> IB'I Modbus/TCP Svr Iﬂ[]lll]l])
40104: <00000> 40 00000>
[40105: <00000> 40121: <00000> 40137: <00000>
40106: <00DODO> 40122: <00000> 40138: <00000>

40107: <00000> 40123: <00000> 40139: <00000>
[40108: <0DD0DO> 40124: <00000> 40140: <00000>

AN 3.13 N5idoure Modsiméd

Select Service Port X

Modbus/TCP Service Port

502

o]

AT 3.14 N15R9UR Modbus/TCP Service Port

Cancel ]

nsMwualiA1lA Address

¥lalaunisnafiA1ves Address fatiu fannd 3.15 9antuinnisadnd
Auto Simulation fanndl 3.16 uddenil Enabled Wadlan1sl#aulnun Auto Simulation
WasYMIAIRATUAINT 3.17

3.4.2

-+ ModSim1 |
Device Id: | 1 E
MODBUS Point Type }

|03: HOLDING REGISTER  ~| f

Address: @100
o |

Length:

40100: <00000>
40101: <00000>
140102: <00000>
[40103: <00000>

40116: <00000>
40117: <00000>
40118: <00000>
40119: <00000>

40132: <00000>
40133: <00000>
40134: <00000>
40135: <00000>

AT 3.15 Nsiden Address
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Write Register X

Address: |1 01

Value: IE
Update I Cancel ]

Auto Simulation I

d o 1 7
AN 3.16 NMSAUUAATLY Address

Auto Simulation X

[ Enabled

Simulation Type: IH andom |

Change Interval (secs): 15
Step Value: |

3
[~ Simulation Range

Low Limit: ICI

High Limit: I32?5?

0K I Cancel |

AWA 3.17 nsivunATle Address tu Auto Simulation

3.5 ﬂ'aumaam'swmé’wqﬂnim“lumu

- ¢ & o v =& v v o 1Y
\{lons1us18n15 Address vadgUnsainsmualussuuAinansisdeya livinsad
Tag IngldlUsunsu InTouch Machine Edition Tun1sa$e uagdnnisisdaya Falldumoudail
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/ 3
[/ OpenErojet » o urite 6185 1024x600.APP

o 3 C:\Demo\MOTView\IOTView.APP
D

& B I

4 C:\Demo\PCDemo'\PCDemo.APP i

“ Save As
(] 5 CPF_WC_59310.APP

K 4 Ak 6 C:\Demo\...\MachineDemo.APP

o v |
And 3.18 nsasalusianlng

351 nsasslvsian
TnensiUalusunsy InTouch Machine Edition udaiden New @aniwil
3.18 M musdovedusienuaziden Product Type fanmil 3.19 wazain OK eV
mMsasslusian

C'Wsers\amy combs\DocumentsinduSoft Web Studio v7 1 Projects)

Configuration fie
C Wsersvarry combs\DocumentsiinduSoft Web Studio v7 1 Projects\ProjechiProect APP

Target piattorm® (AN v
Product type*

Windows Operator Workstation VWindows Lite interface Plus
Windows Embedded Professonal  Windows Embedded Lite Plus
Windows Local interface Windows Lite interface
VWindows Embedded Standard Windows Embedded Lite

Professional for Windows Embedded (4000 tags

*Select Windows target platform for Windows Server/Desitop projects Select Windows Embedded
target platform for Windows Embedded/\Vindows Embedded Compact (Windows CE \Vindows Mobie
projects

*You can modify the target platform and product type afier cresting the project by using the Propct tab

il 3.19 Msivuadelusiaauay Product Type
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352 M5a519 Tag
Mldlnenisauilandniilwainad Project Tags luwau Global wagvinns

aullandn? Datasheet View A4n ¥ 3.20 31n1uU Create Tag aslulau Tags Database
o o o
Worksheet AU #9nINA 3.21

Project Explorer nix
v "% Project: 11I0T.APP
v |, Project Tags
: Datasheet View I
5 ), TaglList(13)
-}, Classes
5> -}, Shared database
|, System Tags
|, Security
-}, Procedures
™ Event Logger
ﬂ Translation

@ Global| M Graph... @ Tasks F2l Comm

A 3.20 NM5a%4 Tag

[E] Project Tags

Name Array Type Description Scope

Q Filter test Q Filter text Qi v Q& Filter text Q@ an v
1 I FanStatus ] Boolean V Server Vv
2 L CompressorStarts 0 Integer k2 Server V¥
3 L OperatingHours 0 Integer ™ Server ¥
4 L SuctionPressure 0 Integer v Server ¥
5 L QilPressure 0 Integer w Server ¥
6 L DischargePressure 0 Integer v Server ¥
7 L TempWaterReturn 0 Integer g Server V¥

AW 3.21 Tags Database Worksheet

3.5.3  A1SAUUA MODBUS TCP Driver wag MQTT Driver
1. n15Lfiy Driver ¥ ladlaenisadnea1filnaines Driversluunu

Communication wa3tdan Add/Remove Drivers #401N7 3.22 wazvinniseuilandn

. . ; L . I
MOTCP Driver ey MQTT Driver 91AUUNRI9 Communication Driver wagnm OK WiaLdu
nstdan Driver AIRBINNSLT9IW A9NINA 3.23
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Project Explorer

v .- Project: IOT.APP
Dri
b

v - l: Add/Remove drivers
L MarT

OPCDA2.05

OPCUA

OPC .Net

QOPC XML/DA

TCP/IP

DDE

>

| ot .
NN 3.22 N5 Drivers

Communication Drivers X
i Available drivers:
DLL Description A Help
9154 9154 - Controller 9154, Toledo Balance [v1.00]
42420 ALTUS, ALNET | Protocol with AL2420 [v1.04]
ABBTF Driver for ABB TotalFlow [1.0]
ABCIP Allen Bradley | Ethernet CIP Protocol (CE) [+11.8]
ABENI Allen Bradley, AB-1761-MET-ENI Gateway interface (CE) [+1.11]
ABKE Allen Bradley, DF1 Protocol (PLC2, PLCS and SLCS00) Families (CE) [+10.5] v
< > : Sg!ec;t >
. Selected drivers:
DLL Description >> Remove
MOTCP  MODBUS Protocal RTU via TCPAP (CE) [v10.16]
MOTT MATT [+1.2]
< >
Cancel

AN 3.23 N5 Communication Drivers

2. msuity Tag Tu MAIN DRIVER SHEET vhlalnemssuidandniilnames
MOTCP v3alnawnas MQTT Tuwau Communication wagvinn1sAane319 MAIN DRIVER
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SHEET u&aden Open fannd 3.24 9101y Create Tag asluntifng MAIN DRIVER SHEET

MU A9NINA 3.25

b
Lo

b M

Project Explorer
v . Project: IIOT.APP

Drivers
ki MOTCP

A e

Open

OPC
OPC
OPC.,

Delet

hel

B

assword Protection...

OPC
TCP/IP
DDE

|

W Global MGraphics {G#Tasks T2l Comm |

AR 3.24 N1510A MAIN DRIVER SHEET

[®] MOTCP - MAIN DRIVER SHEET I
Description:
MAIN DRIVER SHEET |
Disable:
Read Completed: Read Status:
| 1 e
‘Write Completed: ‘Wiite Status: O s
Tag Name Station 1/0 Address Action Scan
& Filter text Q Filter text & Filter text & an v (A v
1 VoltageL1 161.246.102.100:502:1 DwW:2 Read+Write v Always L
2 CurrentL1 161.246.102.100:502:1 DW:6 Read+Write v Always v

AW 3.25 iy Tag Tu MAIN DRIVER SHEET

354 misanaulvanlusianas Raspberry Pi
¥l&lnenisna Connect lunau Remote Management fan1wil 3.26 wae
vn1sld IP 489 Raspberry Pi atlugasas Host wdana Connect fsnwil 3.27 iilonns
\FouredEaazuanadennil 3.28 91ntuliidenuau Project masudneile wanidonlus
lAftdeInns udINA Download tevinisamilnan Wemnilvasedaduliiinisna Run

Fan i 3.29

ar



#9 Download LJ z ﬂ;
3 Run __—

Tasks Database LogWin
Spy

Stop
‘ Remote Management I

AN 3.26 NsAULaAlUsLaA

Remote Management

— i Specify and connect to the target host before you can d
!l the run-time

Target Station

I Connect l Disconnect
Embedded License (® Host: I 169.254.4.234 Status:

O serial Port:  |cOM1 | | Advanced. Platform:

() Microsoft ActiveSync | |

Install system files... Only newer files

o o o = oW i
ANV 3.27 N1SNIKUA 1P LWaLTaNABNY Raspberry Pi

Remote Management

Eh[g J i Speify and connect to the target host before you can
e = !’1 the run-time
Project
Import Target Station TS !76,,{,0;“’,?:
Embedded License Host 192 168.1.12 Status:
| Connected to loTView v8.0+5P1 |
Serial Port COM1 « |Advanced.. Platform:
Linux 4.9.35-v7+ + arm-gnueabihf-2.13-6.0."
Microsoft ActiveSync

| install system fies...

Only newer files

i — | Cancsl |

Anf 3.28 Msidiensiariu Raspberry Pi &34
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Remote Management - X
Target =y R T,

/‘] Download your project to the target device

[ Project ‘
Import | Project Path
Embedded License ' Local: IE\Users\wwusenﬂocuments\lnTouch Machine Edition v8.0 Projects\IOT\ I

Target: | \home\phiotview\project }

[ Download... Onlynewer fles |  Run | Status:

Project was started. I

oK | Cancel

A 3.29 msarilvaalusianuas Run TUsiaauw Raspberry Pi dulusunsy

3.6  duddndng

Tunsasredunansaiielid miumsuansdoyamsldaundsmulii uasiite3ong
doyadouvas Ingldlusunsu Node-Red Tumsdamsduuaniuaniig 4 Fadulsunsuitldaumuy
Flow-Based Programming LLazLﬁ"a'lﬁ@'ﬂﬁﬁﬁaml%’mulﬁazma wazsIs edndudesoenuuulit
fimslfmiisn Tefimseenuuumiwanswadusi

1. whudn (Main) azuanssnsldrundsnulnihuuunaadilédduamnanwm
1938LM03 TAYEANINTOUARAINN 9 1TU AINTELA AWTIRU AIAEILWAN NI Text
(f19nws) ,Chart (N3) wag Gauge (1N7)

2. wih History anunsouamannisidnundsnulnindouvasld danelumiioy
Lﬂumiﬁaf*ﬂ'agaﬁﬁmLﬁulﬁfu'mﬂiﬂiuﬂsu Microsoft SQL Server titayuanas

36.1  nsiUan15l991u Node-Red

1. ¥a Command Prompt 9ntufiasidin Node-Red fanwd 3.30 uae

Aan Enter 2¢in15130%1197U Node-Red fanwil 3.31
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=

File Edit Tabs Help

mwﬁ 3.30 N151UANS LU Node-Red

pi@raspberrypi: ~

AW 3.31 Node-Red wSouldau

2. \Wauswesluil http//127.0.0.1:1880/ iveithguinisldann Node-
Red f3nwil 3.32
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e - =] X B

£ wiwded

Documents - Onel @ B SCADA Inteuch:

+ inte debug | das

Flow 1
Flow

Information !

AT 3.32 wiisdldeu Node-Red

362 N15LToune Inject Node
1. TAiden Inject Node Waa1nu119uu Flow flanmi 3.33

Q Flow 1

v input

| inject

status
!

fink s timestamp

hitp 2

websocket |

A 3.33 n15l991u Inject Node

& i W : 5
2. N15A49AN Inject Node Tnen1sauilanand Inject Node @alunisnae

ausalaenuiaues Payload 1o flanInd 3.34

41



Flow 1 Edit inject node

v node properties

Payload |+ timestamp \
flow

= Topic
global

C Repeat % string v

1 % number fant?

@ boolean
% Name
{} JSON
Note: "interval | %) buffer d "at a specific time" will use cron

See info box for]

timestamp

> port labels

AWA 3.34 MsEeA Inject Node

3. ynsveaeu Timestamp Node Tasnisain Debug Node ulgluns
124 1 3 A v 5 d‘ 1 o Qt :lll
LARINA WAYAINIENTENING Node 119aa49 wiely Node Yea@aatisusanu #9nInwi 3.35

Q Flow 1

Ef = o

.
b

~ output

w:hnp response ‘

Al 3.35 n15ldau Debug Node
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4. 91nUuvinnsAan Deploy T9agitunns Compile uay Update Adsli
wionldau AN i 3.36

EaETE TR - |

+ info debug = das ?
Flow
Name Flow 1
"7¢5149b4 . 5bc 188"
: Slatus Enabled
L]
timestamp ]

Information

1

AWl 3.36 N5 Deploy

5. 9ntulviAdn Timestamp Node iodsmuaIdunananisi Tab Debug
s a | . al oa v ' v a | a aa Aed a
ANl 3.37 (A1 Timestamp Node vz dudlaqiuiivieadufiadiuniidgsy
AYULAT 1970)

+ info debug dashboa

1509430216002

Ebi.

Al 3.37 msuananalagld Debug Node

363  msidoure MQTT Node
1. Tsidan MQTT Node wa2a1nu1719UU Flow A9 i 3.38
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Q i

~ input

ES m
lii websocket d'\

Flow 1

341

Flow 1

AW 3.38 N5l MQTT Node

Q’j 1 o éll/ -y A
2. N36AT Server 989 MQTT Node Inensauilananyt MQTT Node uag
) o = G q 14 . Y =
wily Server Y84 MQTT AN 3.39 Uaznwi 3.40 91nUulde Topic Uag QoS FanTne

Edit mqtt in node
Delete

~ node properties

Q@ Server [ Add new mqti-broker
&= Topic [

® Qos 2 v

¥ Name

AT 3.39 LaneNsEaEn MQTT Node
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4 maqitin =~ Edit mqtt-broker node

Connection Security Birth Message Will Message

@ Server test. mosquitto org Port 1883

Enable secure (SSL/TLS) connection

¥ Client ID

@ Keep alive time (s) 60 i Use clean session

¥ Use legacy MQTT 3.1 support

AW 3.40 MIRaAT Server MQTT

Edit mqtt in node

GRkEk \ i m

v node properties

Q Server test. mosquitto org: 1883 v S
= Topic NOT/MQTT/TEMP)

@ QoS 2 v

W Name

AWl 3.41 n3deAn Topic lu MQTT Node

364  nsifieume Microsoft SQL Server iiiavhn1sduiindaya
= 3 [} a 1 s o
1. Walusunsy Microsoft SQL Server WazyinN15iouAa Server HINIWT

17

5 2 1 al d
3.42 MNUUILTUNUIANAININD 3.43
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n_aﬁ Connect to Server ﬁ] X i

Microsoft SQL Server 2014 ?
Server type: Database Engine v
Server name: i v |
Authentication: SQL Server Authentication v l

Login: |sa " ‘ “
Password: [ E

Remember password

Cancel Help Options »>

NN 3.42 NMSWENAD Server Microsoft SQL Server

anft SCL Server Mansgement Shas
e Ldn Veu Dby losh Wedes by
al® J ol | Ve ey 3555 b 2L 1 3 -3 o 2]

et { spiser
Comnact+ 3y 3 ‘5

a

S it o

14
\

AW 3.43 miianenisldanu Microsoft SQL Server

2. N198314 Database Imamiﬂaﬂmwiwamai Database Tuuau Object
Explorer ua71dan New Database Fanmil 3.44 Lme\‘lﬂ’lLLauﬂ'l‘wuwa Database fan 1wl
345
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Object Explorer

Connect~ &) &) @ 7 [2] .

> o x

= | ITMEWENDY (SOL Server 12.0.4237.0 - sa)

=] Datab,

® [@ Sy

@ (@ Da
3 g 12
3| d De
7 | Ne
@ [J Re
&3] J Re
@ ) tes
@ 3 Securi

@ [ Server
@ 3 Replic
® 3 Alway

New Database...@

Deploy Data-tier Application...

Attach...
Restore Database...

Restore Files and Filegroups...

Import Data-tier Application...

Start PowerShell

Refresh
# [ Management

# [3 Integration Services Catalogs
& b SQL Server Agent

Reports

@ New Database

Selecta page
¥ General
A Options

# Flegroups

Connection

Server
ITMEWENDY

Connection
52

AwH 3.44 N15a519 Database

Ssept ~ [} Hep

Database name:

Database files
Logical Name

_og

B¢ View connection properties

Progress
Ready

Gt g
[
| cdefault>
File Type  Filegroup Initial Size (MB)  Autogrowth / Maxsize
ROWS.  PRIMARY | By 1 MB, Unimited
LOG Not Applicable 1 By 10 percent, Unbmited

AN 3.45 N15AIA1 Database
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3. n15a314 Tables lnan1sadneua1ilnaines Tables luwnu Object
Explorer waaudan New aannil 3.46 waariuum Column Name Waz Data Type Aan1nd
3.47 ndunaElNeUNUATD Tables AININA 3.48

Object Explorer v RXx
Connect~ %) %) m T _33
= us ITMEWENDY (SQL Server 12.0.4237.0 - sa) ~
= [3 Databases
+ [_d System Databases
+ [ Database Snapshots

= | Dev
+ [ Database Diagrams
= Al
2 CA Viev New p Table...
= [ Syn Filter » File Table...
% (@ Prot .
@ L3 Serv S.tart Pt_)we-rShél.l B
® L@ Stor Reports "
@ 3 Sect ’
| Northw Refresh

0

# | J ReportServer

# | J ReportServerTempDB

B | test
5 | 4123

® [ Security

® [ Server Objects

(# [ Replication v
==

AT 3.46 n5a3as Tables

ITMEWENDY .Dev - dbo.MQTTDATA X
Column Name Data Type Allow Nulls
> @ 7V77j nvarchar(256)
Value nvarchar(256) M
DateTime datetime M
O

AN 3.47 nseaAn Tables

' Choose Name ﬁ ? X

Enter a name for the table:

- | MQTTDATA

oK Cancel

AT 3.48 N1STYUATB Tables

365 3l Select iledududeya
1. Adnu27% dbo.MQTTDATA Tuuau Object Explorer ua1dan Select
Top 1000 Rows fanndl 3.49 Lieviin1sidendeya 1000 Yeyausn
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Object Explorer > 0 X
Connect~ &/ 3 o T a;
= [ ITMEWENDY (SQL Server 12.0.4237.0 - sa)
= [@ Databases
# [3 System Databases
# [ Database Snapshots
@ [ 123
£ | § Dev
+ [ Database Diagrams
= (L3 Tables
@ [ System Tables
(# [ FileTables

m 3 el
@ G Views New Table...
4 [ Synor Design
+ [ Progri Select Top 1000 Rows
+ (3 Servic Edit Top 200 Rows
@ O Storacll ¢ ript Table as v
® [ Securi
o BB Mortbada View Dependencies

A7 3.49 M3 Select Yoy

2. msldAds Order by \udnlddniseadeoya lnanisituds Order

. ) = d o oa v o o O o
by DataTime Desc A4N1WHN 3.50 LWEJGOﬁLSﬂﬁ‘U@ﬂgaﬁMmumLaxL’am PIAUUNINITNA 4

Debug Fanwil 3.51

SQLQueryT.sql - T..ENDY.Dev (2 (57)°

JE¥***% Script for SelectTopNRows command from SSMS  **x*xx/
[-ISELECT TOP 1@@@ [Type]
i , [Value]
- , [DateTime]
| FROM [Dev].[dbo].[MQTTDATA]
| Order by DateTime desc

AW 3.50 nsldiFnds Order by

File Edit View Query Project Debug Tools Window Help
[l ol G | D Newuey (i3S % a@|9 -~ - -5 ]

s iglioe |t Beane b Debug ® v 332 |37 Q610 2 [l 4 D
et -0 [T
Connect~ %/ %) m [ _,ﬂ J ! digacadin Script for SelectTopNRows command from SSMS *==*==/
= 6 MHENENDY (S0LSever 12042570-39) o | SELECT T0P 1000 [1ype]
= [ Databases :[DateTime] ]
+ [3 System Databases FROM [Dev].[dbo].[MQTTDATA] h

+) [ Database Snapshots Order by DateTime desc
w9123 \
=i | § Dev
+ _ Database Diagrams "
= [ Tables 0% 4

AW 3.51 N3nA Debug

3. nsEuduAudeya vildlasnisne P danwil 3.52 ntdudeyaavudn

FURINNN 3.53
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File Edit View Query Project Debug Tools Window Help
Pl G o | A NewQuey iR | & Q]9 - S5
fopim il-’.)r".lE1¢1|Hex ‘3-=§3!N:‘[ue._ .

SQLQuery1.sql - ITM...(57)) Debugging..” X

:::::::

i ! Brecute p Debug W 1

Script for SelectTopNRows command from SSMS **x=x i 4
- SELECT TOP 1@ee [Type]

,[Value]

»[DateTime]
FROM [Dev].[dbo].[MQTTDATA]
Order by DateTime desc
100% -

[3 Resuks [y Messages

Debugging query...

2wl 3.52 n1sldaumsduauteya

SQLQueryl.sql - IT...ENDY.Dev (sa (57))* X
/ Script for SelectTopNRows command from SSMs ***== *
-SELECT TOP 1080 [Type]
, [Value]
, [DateTime]

FROM [Dev].[dbo].[MQTTDATA]
Order by DateTime desc

100% ~

(3 Resuts |y Messages
Type Value DateTime
|1 | IIOT/MQTT/POWERFACTOR  ; 902

2018-01-05 00:08:42.000
2 II0T/MQTT/REACTIVEPOWER 230  2018-01-05 00:08:19.000
3 OT/MQTT/ACTIVEPOWER 551 2018-01-05 00:08:07.000

i 3.53 fregrenisuanstonaly Microsoft SQL Server

366 MIideude MSSQL Node AU Microsoft SQL Server

1. Tiden MSSOL Node udiainuninauy Flow §anwil 3.54

50



Q fiiter nodes Flow 2

ol wssaL T

v analysis ‘ é s Ej
[é ~ sentiment c};

AWA 3.54 Mslda1u MSSQL Node

2. NIRaAT Server U84 MSSQL Node Tnensuldandnit MSSQL Node
warufly Server ¥ad MSSQL §an Wi 3.55 waznwil 3.56

Flow 2 CHILLER NOO1 - Edit MSSQL node

¥ node properties
“ Connection v| o’
% Name MSSQL
r:——ﬁ|| PP
l________f.__l = Query
1
Tip: You can uses the mustache format

[# Result 1o msg. payload

AN 3.55 uanansiarn MSSQL Node
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| 1MSSQL - Edit MSSQL-CN node
Delete i

A Name Dev
R Server ITMEWENDY

& Usemame sa

& Password ssscssee

& Domain

& Database Dev

& Use

Encryption? O

SQL Databases hosted on Azure will need this checked

AT 3.56 N3RaAn Server MSSQL

367 mMsldu MSSQL Node
1. Tiidan MSSQL Node, Inject Node, Function Node, Template Node

waz MQTT Node wa7a1nunnaaziisuse Node Ui Flow fan1nwi 3.57

- ae e ‘, ™
maqtt (i a MSSQL pmr—

AW 3.57 nsldau MSSQL Node

2. mM3Ra Inject Node wavinsfsiagaann Microsoft SQL Server lag
v & A o -
nssudandnil Inject Node waxuAly Payload fan wi 3.58

52



Edit inject node

Delete Cancel Done

v node properties

= Payload » 2 |SELECT TOP 1000 [Type] [Value] ,ﬂ

il = Topic

|

: |

‘ C Repeat interval fas
I every 5 . seconds
[ Inject once at start?

]

. ¥ Name Select

Note: “interval between times" and "at a specific time" will use cron.
See info box for details.

AT 3.58 LanIN13AIAT Inject Node

3. M3RA1 Function Node iiieviinsinudayain MQTT Node lasnns
o QL, = 4 . ql * g A
AulUaAAaNY Function Node aglwa Function AN v 3.59

85



Edit function node

Delete Cancel

§‘
i
i
i

v node properties
. % Name Function ‘ &~
4 Function
& 1 d = new Date, e
2~ dformat = [d.getMonth()}+1,
; 3 d.getDate(},
{ 4 - d.getFullYear{)].join("/"}+" '+

S5~ [d.getHours (),
| 6 d.getMinutes(),

g i 7= d.getSeconds()].jein(':");

8 I
§ i 9 pld = "INSERT INTO [Dev].[dbo].[MOTTData]
| i 10 pld = pld + "(Type, Value, DateTime) "
| 11 pld = pld + "VALUES ('" + msg.topic + "', '" +
| 12
. ,I' 13 2———.-..4._._-'__—._—‘.. " N LT - 3
| 2 Outputs 1 B
|

See the Info tab for help writing functions.

NWHA 3.59 UaARIN13AIAT Inject Node

& Y [ < "
4. msmar Template Node ilauanstayafiiivlu Microsoft SQL Server
Faiin1m1919 TaenisauLlanani Template Node wawiity Template an wi 3.60
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Edit template node

v node properties

Template type Widget in group

& Group HISTORY [Home]

Size

¥ Name & ~
[+] Pass through messages from input
[~] Add output messages to stored state

4 Template

i

NN 3.60 LAAINTITHIAT Template Node

3.6.8 0135 Forward port 994 Node-red uu Ngrok
¥ldlaonisiDalusunsy Nerok fanInd 3.61 uasRuiandn ngrok http
127.0.0.1:1880 fanwdl 3.62 antiulusunsuasyinis forward port Pntudausaeges
wagld URL nifilsian Anvanansaldanu Node-Red léiviuft fanadl 3.63 uaz awdl 3.64

B ' E\OT\ngrok.exe = m ) X |

AT 3.61 wihenslusunsa Nerok
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B EAIOT\ngrok.exe I

A 3.62 N5l Ngrok

| B E\IOT\ngrok.exe - ngrok http 127.0.0.1:1880 = o X

= CHILLER No.01

STATUS L1 Reactive Power L1 CURRENT FREQUENCY

REACTIVE POWER l
: 68Hz g
i

VOLTAGE n21s1
FREQUENCY Hz e FACTO GAUGE PH ACTIVE POWER i
ACTIVE POWER L w L1 Power Factor L1 PHASE VOLTAGE L1 Active Power

POWER FACTOR Units

99

CURRENT

0
o215 oz

At 3.64 fagansldau Node-Red W1 Nerok
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unil 4
HAN1SALHUU
4.1 narad
nund 3 Winsndniddunsunisdidunueie 9 dWevnisaiessuuiany
Foyamsldrumdaaulwinlugnamnssuinssuulaleledt dwmiuuniiuaznaifmaves
nssfiuanusng q weludinvessniauag duvesnsistoys wasdmvemihaeuaniia 39
Tuusazdasiiamuiindewasdoulosiu Tnefiswandealuditdfoyi

4.2  WANIINAABIAIUTIIALIS

NNMIaendoudeniiesimesiu Raspberry Pi fanmd 4.1 azuandliiiiuing
madeayanisldnundanulninnnwninesiivesiuaedynyiu RS-485 1U Moxa e
msuUasaedgya RS-485 Ty Ethernet wazyinn1sdstayariuae Ethernet 11
Raspberry Pi L‘ﬁaﬁﬁayjamﬁﬁﬂﬁﬁwiﬂmﬂiu ITME

o < i fa ) F
NINN 4.1 ﬂ']‘iL’U?J@JWBWTJL'Jﬂ'ﬁﬁJLW@%ﬂU Raspberry Pi

n:d' b 21 =t dl ] 1 =Y & as o

PINNINA 4.1 UAALALTAUDINITITONADTENINININBIAADIAU Raspberry Pi

tU Moxa Tagagilln PWR1 wamsan 1usvadtniaesann V1 waglw RDY LaAI@nIug n13
w3aulHUVea Moxa dul P1 avuananunsalfunazdsdaya RS-485

43  wanmsneaaddliunshdoya
nnsneasdldlusunsuinasenisinnuuesgunsal azkansliiiuinaiunse

- | w . (] v oo |

ooy Raspberry Pi wazawnsodsAluilusunsy IMME 16 danmil 4.2
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i ModSimé4 - MedSim1

File Connection Display Window Help

* s ModSim1 (o]l ‘

Device Id: |— 1 1

Address: [poo1 MODBUS Point Type F

= ~ [03:HOLDING REGISTER  ~ !

Length: [100 z %’
40001: <00001> 40011: <00911> 40021: <00000> 40031: <00000> 40041: <00000> 40051: <00000>
140002: <00000> 40012: <00000> 40022: <00000> 40032: <00000> 40042; <00000> 40052: <00000>
10003: <00226> 40013: <02386> 40023: <00000> 40033: <00000> 40043: <00000> 40053: <00000>
140004: <00000> 40014: <D00ODD> 40024: <00000> 40034: <00000> 40044: <00000> 40054: <00000>
140005: <00230> 40015: <00008> 40025: <00000> 40035: <00000> 40045: <00000> 40055: <00000>
10006: <00000> 40016: <00000> 40026: <00000> 40036: <00000> 40046: <D0ODO> 40056: <00000>
140007: <00050> 40017: <00230> 40027: <00000> 40037: <000DO> 40047: <00000> 40057: <00000>
140008: <00D0D00> 40018: <00000> 40028: <00000> 40038: <00000> 40048: <00000> 40058: <00000>
140009: <00501> 40019: <poooo> 40029: <00000> 40039: <00000> 40049: <00000> 40059: <00000>
[40010: <000DD> 40020: <0000D0> 40030: <00000> 40040: <00000> 40050: <00000> A0060: <00000>

< >

ANH 4.2 feg19nsalUsATEEI889N15Y19U Modsim64

NANIINAARIULUTUATY ITME agiiuinafilaannlusensy Modsiméd daans
al @/ o s I:J
ASaNUAUNaNTYINUYBIlUSWASY ITME fanInd 4.3

(W]

Home | Vitw et Pojed  Help
= | &3 Run ' Y z r’,\ == R import Wi ‘ &5 Repd 4 |
“—I Pstop ¢ '+ —- lid] = Canvert Resohstizn X |
nis Connect Detabase LogWin  Verity Global
(] o Soy ¥ Regiites Contioh  Replace
Cipboard Local Management '+ Eemote Management 3 Tools
Project Explarer
+ M Project: IOTAPP
Drivers
v L MOTCR
(5] MAIN DRIVER SHEET
Marrt
OPC DA 205
0PC UA
OPC Net
OPC XML/DA
cene
DDE
DGionst Monphia @k 1 Comm {
Oatabase Spy 3% i
¢
Tag/Expression Value Qualey C !
ACTIVEPOWER 501 G0OD
STATUS 1 GOoD |
REACTIVEPOWER 5 GooD 1
CURRENT 2306 GOOD i
FREQUENCY % GOOP ]
POWERFACTOR m GOOD 1
VOLTAGE 2 GOOD 1
v GOOD I
GOoD 1
GOOD i
— l-
Engineering Onty C+% NUM 1|

AW 4.3 fregenslalusunsy ITME

NANTITNAGBUAIUNITUAAINE

lovin1sDelusinsy Node-Red Sunniiaviinmsasiadianisiiau fwanisvaasy
ﬂmminLuamwamﬂmmlw%ma q fneseruszuuloleled ilumunsfladiinisai
Fu wazidevinisiieuiileutulusunsy Modsiméd aziiuindinanisldauiinsaiunn
Address

4.4
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= CHILLER No.01

STATUS L1 Reactive Power L1 CURRENT FREQUENCY

REACTIVE POWER 256

50Hz

VOLTAGE 30 v
FREQUENCY 5 Hz

ACTIVE POWER H w L1 Power Factor L1 PHASE VOLTAGE L1 Active Power

POWER FACTOR Units
CURRENT 2386 kA

—
100

501

[

PHASE VOLTAGE MAXIMUM

L1 PHASE VOLTAGE MAXIMUM L1 PHASE VOLTAGE AVARAGE

100

L1 PHASE VOLTAGE MINIMUM

PHASE VOLIAGE AVARAGE

PHASE VOLTAGE MINIMUM v 11500

o ) | °
AINN 4.4 @I9819015M19UYD9 Node-Red

v =

< o < i
NN 4.4 uandbirufn1sineuves lUsunsy Node-Red Miaunsauanian

msldaundinulnising g Adeansianudeyaldegvauysel lnsanunsauanaandu
Text (fanws) Chart (N59) way Gauge (1N7)
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