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ex Node-RED

Que és?

Node-RED és una eina de programari
desenvolupada per I'empresa IBM
gue permet connectar dispositius
fisics en I'anomenat internet de les

coses (IdC o loT).

https://nodered.org/

electronics.cat


https://nodered.org/

Node-RED

Documentacio

Molts exemples basats en la guia de
programacio de Node RED.

http://noderedguide.com/

Node RED Programming Guide

Programming the IoT

Home

The node red guide is a series of lectures designed to get you started with Node-RED. Starting from the verv basics, it
introduces you to how Node-RED works and how to get the most out of its built in nodes. Each lecture consists of a
series of hands-on examples that take yvou from basic to intermediate Node-RED programming in easy to follow steps.
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http://noderedguide.com/

ok Node-RED

Coneixer el temps 1 trametre-ho per correu

Liigé 2

s — SR &

U El vostre nom

electronics.cat

https://binefa.cat/loT/nodeRed/02_nodeRed_ 01.txt


https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt

=<, MNode-RED

...........

trigger
comment
http request
tcp request
switch

change

Node-RED

Node comentari

Flow 1 Edit comment node
e Delete Cancel
Lligé 2
® Title Lligco 2
Hola
®; Body
1 Aguest és un exemple de la segona llicd de nod
2

3 http://noderedguide.com/node-red-lecture-2-bui
openweathel

https://binefa.cat/loT/nodeRed/02_nodeRed_ 01.txt
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https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt

Node-RED

Node d'injeccid

=<5, Node-RED

]

~ input

inject

catch

status

link

maqtt

http

Flow 1 Edit inject node
~ Delete Cancel

Lligo 2

i Payload ~ & |Hola |
Hola

= lopic
C Repeat none v

openweathel

Inject once at start?

% Mame

https://binefa.cat/loT/nodeRed/02_nodeRed_ 01.txt
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https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt

Node-RED

La funcié Afegeix mon!

Flow 3 Edit function node

Delete

% [ame Afegeix maon!

o # Function
L 1 msg.payload += "mdn!";
2 return msg;
& 3
Hola Afegeix mi

https://binefa.cat/loT/nodeRed/02_nodeRed 0O1.txt
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https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt

~ output

debug

link

maqtt

hitp
response

webhsocket

Node-RED

Node de depuracié

Flow 1 Flow 2 Flow 3 Edit debug node
- Delete

Higo 2

= Output » msg.[payload
Hola Afegeix mon! msg.payloat

% to debug tab
W MName

openweathermap Meteo msg.payload

Ef vestre no

https://binefa.cat/loT/nodeRed/02_nodeRed 0O1.txt
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https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt

ex Node-RED

Aconseguiu les claus de 1'API
d'OpenWeatherMap

Weather Maps = API Price Partners Stations Widg

APl keys

APl keys My Services My Payments Billing plans Map editor Block logs History bulk

Activation of an API key for Free and Startup accounts takes 10 minutes. For other accounts it takes from 10 to 60 minutes.
You can generate as many API keys as needed for your subscription. We accumulate the total load from all of them.

Key Name Create key

2953717 ec . - Default | %

* Name

Claus: https://home.openweathermap.org/api_keys

electronics.cat
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https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt
https://home.openweathermap.org/api_keys

Node-RED
Introduiu la clau de 1'API d'OpenWeatherMap

Edit openweathermap in node

G APl Key | sesssssssssssnsesssncasssasnsnes

s e @ Language English

LIGO £

e Current weather for
Hola Afegeix mi
@ Location City, Country
o i Barcelona
openweathermap Met City

Clau: https://home.openweathermap.org/api_keys

electronics.cat
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https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt
https://home.openweathermap.org/api_keys

Node-RED

La funcido Meteo

w3 Edit function node

Delete Cancel

% [ame Meteo =

#~ Function

1- 1f (msg.payload.weather === "Clear") {
2 msg.payload = "Clear skies ahead today!";
3 return msg;
Afegeix mi 4- relsed
msg.payload = msg.payload.weather;
return msg;
-}

return null;

000 =] oL

Mete

https://binefa.cat/loT/nodeRed/02_nodeRed_ 01.txt
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https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt

Configuracio del node de correu

12

Flow 3 Edit e-mail node
Delete Cancel
= To hoTrameto@algu.com
- @ Server smtp.gmail.com

|I_III'I;I:| ‘? p g

22 Port AR5 ¥ lse secure connection.
Hola Afegeix mi

& Userid electronics cati@gmail com
& Password | ........ |

openweathermap M ete
W Mame El vostre nom

https://binefa.cat/loT/nodeRed/02_nodeRed_ 01.txt

Node-RED -2l
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https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt

ok Node-RED

Coneixer el temps 1 trametre-ho per correu

“low 1 Flow 2 Flow 3 Lligo 3 P+ info debug

[ Liigo 2 l 37/32018, 19:19:05 node: 278d1ed celiTce?
msg.payboad @ stringH)

s 1 [ : i | "Hola mén!"
@ Hola ([ ——C  Afegeixmon!  — [ ]
— 4 2018, 18: 1824 node: eTadbdbh. 181

yload : string[]
"Clouds"

openweathermap | —— Meteo 2‘.

El vaostre nom

electronics.cat
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https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt

ok Node-RED

Coneixer el temps 1 trametre-ho per correu
Recepcid del correu

Google
Fes clic aqui pt

Gmail -~ = iPp

Current Weather Information

Safata d'entrada (3.617)

-t electronics.cat@gmail.com

Destacats
Important per a usuari |«
Enviats Clouds

electronics.cat
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https://binefa.cat/IoT/nodeRed/02_nodeRed_01.txt

e Node-RED
Us de JSON a missatges MQTT

algunlLloc/sensor ]
i connected

electronics.cat

https://binefa.cat/loT/nodeRed/03 _nodeRed 01.txt


https://binefa.cat/IoT/nodeRed/03_nodeRed_01.txt

Node-RED

Tramesa de JSON a missatges MQTT
Nodes d'injeccid

= . json ——— 1 algunlloc/sensor
S f = @ connected e
L inject

Edit inject node

&= Payload = {} {"bValor": true, "Mum": 34} |

Edit inject node
Delete Cancel

&= Paylead |v {

(S

{"bValor": false, "Mum": 34} |

https://binefa.cat/loT/nodeRed/03 nodeRed O0O1.txt
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https://binefa.cat/IoT/nodeRed/03_nodeRed_01.txt

Node-RED

Tramesa de JSON a missatges MQTT
Node JSON

inject

. _-\" json _— algunlLloc/sensor
I @ connected
inject

Edit json node

W% MName

El node JSON tramet un objecte JavaScript a partir de la cadena rebuda
o tramet una cadena en format JSON si rep un objecte JavaScript.

electronics.cat
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https://binefa.cat/IoT/nodeRed/03_nodeRed_01.txt

Node-RED

Tramesa de JSON a missatges MQTT
Node per a trametre MQTT

inject —-\__ i

; json e algunLloc/sensor
: f @ connected
inject

Edit mqtt out node

@ Server popotamo.binefa cat: 1888 v &
= Topic algunlloc/sensor

® QoS v D Retain

W Mame

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

El port habitual per a MQTT no segur és el 1883.
En aquest exemple es fa servir un mediador (broker) personalitzat al

rt 1888.
port 1888 https://binefa.cat/loT/nodeRed/03_nodeRed_01.txt
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https://binefa.cat/IoT/nodeRed/03_nodeRed_01.txt

ok Node-RED

Recepcié JSON de missatges MQTT
Node per a rebre MQTT

algunLloc/sensor | ——| Json —_— switch
B connected LR me—r SR
Edit mqtt in node
[:TlT-.T L-an :'TI
Q@ Server popotamo.binefa.cat: 1888 v
= Topic algunLloc/sensor
& QoS 2
W Name

El port habitual per a MQTT no segur és el 1883.
En aquest exemple es fa servir un mediador (broker) personalitzat al
port 1888.

https://binefa.cat/loT/nodeRed/03 nodeRed O0O1.txt
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https://binefa.cat/IoT/nodeRed/03_nodeRed_01.txt

ok Node-RED

Recepcié JSON de missatges MQTT
Node JSON

= @ e
algunlloc/sensor | —— Json —] switch

- w I

Edit json node

¥ Mame

El node JSON tramet un objecte JavaScript a partir de la cadena rebuda
o tramet una cadena en format JSON si rep un objecte JavaScript.

electronics.cat
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https://binefa.cat/IoT/nodeRed/03_nodeRed_01.txt

e

Node-RED

Recepcido JSON de missatges MQTT
Node de commutacid (switch)

Edit switch node

Delete

21

o2,

% Mame ||

Property w» msg. payload. bWalor

is true

is false

S
algunlLloc/sensor | — json L —C] switch -

@ con

nected

2 )

* add

checking all rules

https://binefa.cat/loT/nodeRed/03 _nodeRed 01.txt
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https://binefa.cat/IoT/nodeRed/03_nodeRed_01.txt

e

Node-RED

Recepcido JSON de missatges MQTT
Node de depuracid (debug)

ANS @ i L o
algunlloc/sensor | ——_ jzon ] switch |

-._‘:\. nnected

Edit debug node

Delete Cancel T ]

= I:'LItFjILIt * IMsg. pawgad | 20 ne I
- msg. payh O
to debug tab
¥{ bValor: true, Num: 34 }
% Mame e imEenn s

1 bValor: false, Num: 34 }

electronics.cat
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https://binefa.cat/IoT/nodeRed/03_nodeRed_01.txt

et Node-RED

Recepcio JSON de missatges MQTT
Us del node de canvi (change)

Lligé 3.3

B connected

] et "
Json # ~ algunLloc/sensor
C R —
. i connected
f .lr' !..'.. |

https://binefa.cat/loT/nodeRed/03 _nodeRed 03.txt
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https://binefa.cat/IoT/nodeRed/03_nodeRed_03.txt

e Node-RED 22

Flow 2

o2,

Recepcio JSON de missatges MQTT
Us del node de canvi (change)

| msgpayoad
Lligé 3.3

algunlLloc/sensor / \

- @ connected 3 set msg.payload.szText [

Flow 3 Edit change node

info debug
Delete Cancel T o

msg pavlq % MName gunlice/senser - msg.pay ;
¥1 bValor: true, Num: 34 }
: i | E=Rules e
switch =__ msg.paylo ITIHI01S, 20:11:28  node: d3aBdatf 400018

& "w\_ i 2 algunl loc/sensor : msg.payload | Object
K Set | | msg. payload szText b1 bValor: false, Num: 34, szText:
. ] "Es fals" }
a \ to |= 8 Esfals

set msg.payload sz Text

electronics.cat
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https://binefa.cat/IoT/nodeRed/03_nodeRed_03.txt

e Node-RED 25

Recepcié JSON de missatges MQTT
Us del node rbe (Report By Exception)

Lligo 3.4 set msg_payload r: 'l—f_'El canvi nNum > 20% E

[ | algunlLloc/sensor

set msg.payload.szText

@ connected

ison  algunlloc/sensor ]
i @ connected

https://binefa.cat/loT/nodeRed/03 _nodeRed_ 04.txt

=
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https://binefa.cat/IoT/nodeRed/03_nodeRed_04.txt

e

Node-RED
Recepcié JSON de missatges MQTT

US del node rbe (Report By Exception)

algunlLloc/sensor | =—|

@ connected

json

set msg.payload

e I switch f.

] set msg.paylead.s

=] .canw nNum = 20% --j

| EscrusibVaor |
Q!::lll@-
zText [

El node rbe tramet la informacio que li entra si es compleix
la condicio. En aguest cas son variacions superiors al 20%.

T.34

T84

1,36

json

F34

algunLloc/sensor

.‘-"' &

cied

Edit rbe node

Delete

& Mode

¥ Mame

Cancel

block unless value changes by more than

20% compared to last valid output valu v

canvi nMum = 20%

https://binefa.cat/loT/nodeRed/03 nodeRed 04.txt

T

26

o2,
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https://binefa.cat/IoT/nodeRed/03_nodeRed_04.txt

es Node-RED 27

Recepcio JSON de missatges MQTT
Us del node ventall (range)

set msg.payload [f)—CE] canvi nNum > 20%
] A

set msg.payload.szText

g
set msg.payload Q-({] 0.1023 >-30.60

4

algunlLloc/sensor fﬂl]

i connected

https://binefa.cat/loT/nodeRed/03 _nodeRed 05.txt

=
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https://binefa.cat/IoT/nodeRed/03_nodeRed_05.txt

et

45-;;;&3yoadszText

Node-RED

Recepcié JSON de missatges MQTT

Us del node ventall (range)

Edit range node

® Action Scale msg.payload

5l set msgpayload O~ 11| 01023 >30. 60 C
% Map the input range:
El node ventall transforma un ventall from: | 0 tor| 1023
de valors en un altre. En aguest cas  « e resut range
pot rebre un numero entre 01 1023 | from: | 30 tor| 60

ho transforma proporcionalment a

un \Lalor entre -30 | +60.

T.84
T.36
T.34
F578
F34

F4

I~

: ]

e,

| —

Round result to the nearest integer?

% hName 0..1023 ->-30..60

Tip: This node OMLY works with numbers.

https://binefa.cat/loT/nodeRed/03 nodeRed 05.txt

[:TlT-.T lance
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https://binefa.cat/IoT/nodeRed/03_nodeRed_05.txt

Node-RED

Socols web (websockets)

Edit websocket out node

Delete Cancel
® Type Connect to
M URL wss:/fecho.websocket org v |
- N
Liigd 3.7 ® fame

{ :] [ws] wss:/fecho.websocket.org ]

I connected

[ws] wss:/lecho.websocketorg

B connected

https://binefa.cat/loT/nodeRed/03 _nodeRed_ 07.txt
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https://binefa.cat/IoT/nodeRed/03_nodeRed_07.txt

Node-RED 30

Socols TCP i

Servidor ESP32/ESP8266 1 client Node-RED

Edit inject node
Liigé 3.8
Delete

&= Payload = 2 Des del Node-RED

Des del Node-RED

tcp:192.168.1.171:8088

@ connected Edit tcp out node
Jdev/ttyUSBO et Cance
e — — — — ©® Type Connect to v| port| 8088
WiFi connected with IP address:
192.168.1.171 at host ' 192.168.1.171
new client
client sent: Des del Mode-RED Close connection after each message is sent?

Decode Basetd message?

W Mame

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_08.txt
Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/esp32_tcpServer_00/esp32_tcpServer_00.ino
Codi d'Arduino IDE per a 'ESP8266: https://binefa.cat/loT/esp8266/esp8266 tcpServer 00/esp8266 tcpServer 00.ino

Font: http://www.iotsharing.com/2017/05/tcp-udp-ip-with-esp32.html
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https://binefa.cat/IoT/nodeRed/03_nodeRed_08.txt
https://binefa.cat/IoT/esp32/esp32_tcpServer_00/esp32_tcpServer_00.ino
https://binefa.cat/IoT/esp8266/esp8266_tcpServer_00/esp8266_tcpServer_00.ino
http://www.iotsharing.com/2017/05/tcp-udp-ip-with-esp32.html

eqs Node-RED

Socols TCP =s

Client ESP32/ESP8266 i servidor Node-RED

Lligé 3.9

i ﬁrrﬁ;ﬁtnﬁ_-
L S LS far et b =]

Edit tcp in node

Delete Cancel

® Type Listen on v | port | 8088

® Output stream of ¥ String v payload(s)
delimited by

= Topic

% Mame

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_09.txt
Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/esp32_tcpClient_00/esp32_tcpClient_00.ino
Codi d'Arduino IDE per a 'TESP8266: https://binefa.cat/loT/esp8266/esp8266_tcpClient_00/esp8266_tcpClient_00.ino

Font: http://www.iotsharing.com/2017/05/tcp-udp-ip-with-esp32.html
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https://binefa.cat/IoT/nodeRed/03_nodeRed_09.txt
https://binefa.cat/IoT/esp32/esp32_tcpClient_00/esp32_tcpClient_00.ino
https://binefa.cat/IoT/esp8266/esp8266_tcpClient_00/esp8266_tcpClient_00.ino
http://www.iotsharing.com/2017/05/tcp-udp-ip-with-esp32.html

Node-RED

e
Socols UDP
Client ESP32/ESP8266 1 pseudoservidor Node-RED

Lligé 3.10

udp 3333 ;

E

Edit udp in node

Cancel

Delete

% Listen for udp messages v
=% on Port 3333 using | ipvd v

= Output a String v
W MName

Tip: Make sure your firewall will allow the data in.

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_10.txt
Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/esp32_udpClient_00/esp32_udpClient_00.ino

Codi d'Arduino IDE per a 'ESP8266: https://binefa.cat/loT/esp8266/esp8266 udpClient_01/esp8266 udpClient_01.ino

32
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https://binefa.cat/IoT/nodeRed/03_nodeRed_10.txt
https://binefa.cat/IoT/esp32/esp32_udpClient_00/esp32_udpClient_00.ino
https://binefa.cat/IoT/esp8266/esp8266_udpClient_01/esp8266_udpClient_01.ino

et

Node-RED

Socols UDP maS=
Pseudoservidor ESP32/ESP8266 i client Node-RED

[

Liigo 3.1 |

—-4
|:. _.i[

s s |

Trametent UDP des de Node-RED ~ ———— udp 192.168.1.171:3334 |

Edit udp out node

Delete Cancel

= Senda udp message v toport 3334
i= Address 192.168.1.171 ipvd ¥
bind to random local port r

Decode Basetd encoded payload?

¥ [ame

Tip: leave address and port blank if you want to set using msg.1p
and msg.port.

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_11.txt
Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/esp32_udpServer_00/esp32_udpServer_00.ino
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https://binefa.cat/IoT/nodeRed/03_nodeRed_11.txt
https://binefa.cat/IoT/esp32/esp32_udpServer_00/esp32_udpServer_00.ino

(ied Node-RED -

Socols UDP maS=
Pseudoservidor ESP32/ESP8266 i client Node-RED

Edit inject node

Lligé 3.12
Delete Cancel
o B
|k E . &= Payload + & [15H |

|i- -\] , Nivell boto |: [y Repeat none v
1 | Led petit apagat ' Inject once at start?
|.L _| ,_ Led pe-!ff Ences |: :I 'I..Hip 192.168.1.172:3334 ! % [ame Led vermell ences

l 1}:ﬁ Led vermell apagat ii

if (szMsg == "121" || szMsg == "13L") {
digitalWrite (GPIO12, LOW);
Serial.println{"GPIOL2 LOW -= Green OFF");
bUnderstoed = true;
vSendUdp ("COK", udpPortTx);

I

if (szMsg == "1Sh" || szMsg == "15H") {
digitalWrite (GPIO1S, HIGH):
Serial.println("GPIOLS HIGH -= Red CN");
bUnderstood = true;
vSendudp ("OK", udpPortTx);

b

if (szMsg == "151" || szMsg == "15L") {
digitalWrite (GPIO15, LOW):
Serial.println("GPICLS LOW -= Red OFF");
bUnderstood = true;
vSendUdp ("OK", udpPortTx);

I

| Led blau encés [

Codi Node-RED: https://binefa.cat/loT/nodeRed/03 _nodeRed_12.txt
Codi d'Arduino IDE per a 'ESP8266: https://binefa.cat/loT/esp8266/esp8266_udpServer_01/esp8266_ udpServer_01.ino

electronics.cat


https://binefa.cat/IoT/nodeRed/03_nodeRed_12.txt
https://binefa.cat/IoT/esp8266/esp8266_udpServer_01/esp8266_udpServer_01.ino

e Node-RED

LoRaWAN A=
Nodes 'ttn device' 1 'ttn message'’

| websocket ¢-

' o “dit debug node
|. e § Lligé 3.13 s
| udp ': Delete Cancel
e e —— SRS
: @ connected = Output - complete msg object I
ttn 5] 5 : >
|. MESSage & Missatge ascendent {uplink) m [ ] % i
ks B ¢ debug tab v
B connected
~ output
W Mame esdeveniments
Edit ttn device node Edit ttn message node

Delete Cancel Delete Cancel

% MName Esdeveniments TTH ‘ % Name Missatge ascendent (uplink) ‘

bl App formacio-ttn v & &< App formacio-ttn v | &

& Device 1D & Device 1D

T Event activations T Field

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed 13.txt
Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/lorawan_ttnEsp32_rfm95 01 multichannel-llico_3 13.tar.gz

electronics.cat


https://binefa.cat/IoT/nodeRed/03_nodeRed_13.txt
https://binefa.cat/IoT/esp32/lorawan_ttnEsp32_rfm95_01_multichannel-llico_3_13.tar.gz

ttn device = Edit ttn app node

Node-RED

LoRaWAN
App ID

Liigo 3.13

Esdeveniments TTN [

B connected

Missatge ascendent (uplink) |

B connected

‘n THETHINGS CONSOLE
NETWOREK CoMmuNITY EDITION

Applications = formacio-ttn
Cancel Update

APPLICATION OVERVIEW

Application ID  formacio-tin

Delete

& App ID formacio-ttn

& Region or

Broker eu

B Access Key | serrasarsnnsnmnsnsncas

Description Formacia sobre The Things Netwark

Created 7 days ago

Handler ttn-handler-eu (current handler)

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed 13.txt

Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/lorawan_ttnEsp32_rfm95 01 multichannel-llico_3 13.tar.gz

Crverview

electronics.cat


https://binefa.cat/IoT/nodeRed/03_nodeRed_13.txt
https://binefa.cat/IoT/esp32/lorawan_ttnEsp32_rfm95_01_multichannel-llico_3_13.tar.gz

e Node-RED

LoRaWAN
Access Key

ttn device > Edit ttn app node

Liigt 3.13
2 Delete

i e SAwD | fomaciotn
@ Region or
m . d Broker el

Esdeveniments TTN
@ connected

Missatge ascendent (uplink) |
B connected

Cancel

Update

&, Access Key [ — |

‘*ﬁ THETHINGS CONSOLE

NETWOREK CoMMUNITY EBITION

Applications — formacio-ttn

ACCESS KEYS

default key devices messages e

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed 13.txt

Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/lorawan_ttnEsp32_rfm95 01 multichannel-llico_3 13.tar.gz

Applications

Gateways

Support a

{3 manage keys

L]

electronics.cat


https://binefa.cat/IoT/nodeRed/03_nodeRed_13.txt
https://binefa.cat/IoT/esp32/lorawan_ttnEsp32_rfm95_01_multichannel-llico_3_13.tar.gz

et

Lligé 3.13

Esdeveniments TTN |i.

L

@ connected
. Missatge ascendent [uplink) |~
| i connected .

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed 13.txt
Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/lorawan_ttnEsp32_rfm95 01 multichannel-llico_3 13.tar.gz

/dev/ttyUSBO

[RFMS5] Packet queued
160030409; [RFMS5] EV_THCOMPLETE (includes waiting for RX windows)
THR¥_ACK confirmed UP frame was acked

TH complete ... e
0o

[RFM35] Packet queued
161409350: [RFMS5] EV_THCOMPLETE (includes waiting for RX windows)
THR¥_ACK confirmed UP frame was acked

TH complete ... e
0o

" Desplacament automatic Ambdos NL & CR

Node-RED
LoRaWAN

291312018, 2005956 node: uplink
meg - Object
v { app_id: *"formacio-ttn®, dev_id: "ttgo-01", hardware_serizal:
"6543617430303031", port: 1, counter: 38 _ }
2932018, 210058 node: uplink
meg - Object
= object
app_i1d: "formacio-ttn”
dev_id: "ttgo-81°
hardware_serial: "65436174308383831"
port: 1
counter: 39
~payload_raw: buffer[4]
B: @
1: 8
2: 8
3: 39
=metadata: object
time: "2018-83-29T19:66:58.27036070823Z"
frequency: BE7.9
modulation: "LORA®
data_rate: "SF7BW125"
airtime: 51456000
coding_rate: "4/5"
~gateways: array(1]
~B: object
gtw_id: "eui-b827ebfffed7Sded"”
timestamp: 4290676260
time: "20818-83-29T19:80:58._247289Z"
channel: 7
rssi: -48

snr- 9 5

=
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ex Node-RED
LoRaWAN

Missatge descendent (downlink)

Liigt 3.14
@ connected
Missatge ascendent (uplink) ———— m [ ]
@ connected
[ :I[ 0 [
[ } capaTIN = Missatge descendent
| '[ 1 L @ connected
return {

2003018, 21:30:28 K

msg : Object

v{ app_id: "formacio-ttn", dev_id: “"ttgo-01", hardware_serial:
"6543617430303031", port: 1, counter: 74 ..}

018, 21:30:42 node: uplink

msg : Object

/dev/ttyUSBO

TH complete .o o

11

=11

[RFMS5] Received 1 bytes of payload

=11

[RFM35] Packet queued

252489096; [RFMI5] EV_TXCOMPLETE (includes waiting for RX windows)
THRY_ACK confirmed UP frame was acked

TH complete ..o

dev_id: msg.dev_1d, 11
port: msg.port, 71
schedule: "replace", [FFMS5] Received 1 bytes of payload
confirmed: false, 71
payload: Buffer.from([msg.payload ? 0x71 : 0x51])
¥ .
" Desplagament automatic Ambdos NL & CR
LWL o LY = WL LD W Ll LAY =
0101 0001 81 | 51 Q 011100011113 q
0101 0010 82 | 52 R 0111 0010|114 72 r

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_14.txt

Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/lorawan_ttnEsp32_rfm95 01 multichannel-llico_3 13.tar.gz

o2,
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et

.w‘n THETHINGS CONSOLE

HNETWORK coMMUNITY EDITION

Applications

== formacio-ttn

APPLICATION DATA

) uplink
Filters
time
a 71:34:49

F

Codi Node-RED: https://binefa.cat/loT/nodeRed/OS_nodeRed_14.fxt
Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/lorawan_ttnEsp32_rfm95 01 multichannel-llico_3 13.tar.gz

21:3347

21:32:45

21:31:43

21:30:42

21:30:42

21:30:39

21:30:26

21:30:26

21:30:17

74:79:45

downlink

counter

79

/8

7

76

73

74

71

Devices &)
activation ack
part

Node-RED

LoRaWAN / Missatge descendent (downlink

ttgo-01 Data

Brror

wad: 0000 004E

wad: 0000 004D

ad: 0000 004C

:ad: 000000 4B

sad: 71

ad: 000000448

sad: 71

51

0ooo o049

31

wwlnad: ONONNN AR/

o,
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eqs Node-RED

LoRaWAN
Missatge descendent (downlink)

Edit function node

. ¥ Mame capa TTH | &~
| 0 1 it ——
¥ capaTIN ([~ Missalge descendent / Function
l ] :I = y @ connected e 1-return {
—— 2 dev_id: msg.dev_id,
3 port: msg.port,
4 schedule: "replace”,
5 confirmed: false,
B payload: Buffer.fromi{[msg.payload 7 0x71 511}
i 7-1}
Edit inject node
0101 Qo000 | 80 | 50 P 01110000112 70
- m 0101 0001| 81 | 51 Q 0111 0001|113
= Paylcad - %0 | 0101 0010)| B2 52 R 0111 0010( 114 72
= Topic i
DE\\"ECE DVEvaEw Edit ttm send node
' Repeat none v Delete g
Inject once at start? Application ID  [ormacio-tin
W Mame Missatge descendent
% MName 1] Device ID ttgo-01
L App formacio-ttn r

Description Placa TTGO-01
# Device 1D thgoe-01

Activation Method  ABP & Port 1
Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_14.txt

Codi d'Arduino IDE per a 'ESP32: https://binefa.cat/loT/esp32/lorawan_ttnEsp32_rfm95 01 multichannel-llico_3 13.tar.gz
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e 0

Node-RED ==L

Codificacid 1 descodificacid en baseb64

[ Liigo 3.15 |
032018, 18:09:48 node: En basedd

msg.payhoad ; stmng|24]

"VWdgdGVAdCBxdWFsc2V2b2w="

i TR i L 0 F- AR T L S Y S
I 8, 18:0%:48 node: Descodificat

cn navhaad ¢ clrinal 17
d

- 3l o

) "Un text qualsevol”

Edit function node Edit function node

Delete Cancel Delete Cancel

% MName A basebd = - % Name Des de basebd & -
#~ Function # Function
1 wvar b = new Buffer(msg.payload); 1 wvar b = new Buffer(msg.payload, 'base64');
2 msg.payload = b.toString('basess’); g msg.payload = b.toString();
3
4 return msg; 4 return msg;

—

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_15.txt
Per a codificar i descodificar en linia: https://www.base64encode.org/
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et

43

Node-RED ==L

Codificacido 1 descodificacido en base64
Presentacio en hexadecimal

Lligo 3.16

[ 0 ] IWHI018, 18:35:45 node: En base84
IDﬂmmm evol —— A base64 (UTFB > Base6d) ( E.' msg payioa  strng(24]

— - y /’——/—f "VWidgdGVAdCBxdWF s c2V2b2w="

<)  Des de base64 (Base64 -> UTF8) [

IWHI01E, 18:35045 node: Descodificat

/ "Un text gualsevol"
i ) % IWH2018, 18:35:45 node: HEX a Sining
T e S |

msg.payload : string]17]

/ "Un text gualsevol”
C:-il HEX = UTF& |:n—|‘. | ANWI01E, 18:35:45 node: En hexadecima

msg.payload © siring{34]

"556e2074657874207175616c7365766TEC"

Edit function node Edit function node
Delete Cancel Delete Cancel Done
¥ [Name Baseb4 > HEX & - % lame HEX -> UTF8 8~
#~ Function # Function
il var b = new Bufferimsg.payload, 'base64') il wvar b = new Buffer(msg.payload, 'hex')

2 msg.payload = b.toString('hex"'); msg.payload = b.toString('utfa');
3

4 return msg; return msg;

I Ll k2

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_16.txt

3
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e Node-RED

LoRaWAN
TTN fent servir MQTT

Liigé 3.17

| formaciotin/devices/tigo0tiup | — )
i connected

Basebd -> HEX

w (UTF8 > hex > Base4) (~  {"payload_raw": msg payload )

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_17.txt

-\
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eqs Node-RED

LoRaWAN
TTN fent servir MQTT

Edit mqtt in node mgtt in = Edit mgtt-broker node
Delete Cancel Delete
@ Server au thethings network: 1883 v | & Connection Security Birth Message
= Topic formacio-ttn/devices/ttgo-01/up @ Server eu.thethings .network Port | 1883
& QoS 2 v Enable secure (SSLTLS) connection
® Name % Client ID
@ Keep alive time (s} | 60 # Use clean session

Edit mqtt out node

Delete Cancel

magtt in = Edit mqtt-broker node

¢ lse legacy MQTT 3.1 support

@ Server el thethings network:1883 v | &
Delete
= Topic formacio-ttn/devices/ttgo-01/down
& QoS v D Retain - Connection Security Birth Message
W Mame & Usemame formacio-ttn
& Password

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

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_17.txt

o2,

Will Message

Will Message
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ex Node-RED
LoRaWAN

TTN fent servir MQTT

o2,

Edit function node Edit switch node
Delete Cancel Delete
® MName Repartidor 8- ® Name | |
# Function Froperty ~ msg. topic

1 var keys = Object.keys(msg.payload);
2
3- var msgs = keys.map(function(key) {

4 return { topic: key, payload: msg.payloadlkey] }; - T
5-1);
6 return [msgs]; __ v a
Edit function node
== L - 4
Delete Cancel
== L - &
% Name (UTF8 -> hex -> Basetd) 8~
== L - 8
# Function Edit function node
1 var b = new Buffer(msg.payload);
2 msg.payload = b.toString('base6sd’); Delete
3 elele
4 return msg;
% Name { "payload_raw": msg.payload }
2 Function

hardware_serial

port

counter

payload raw

metadata

1 msg.payload = { "payload_raw": msg.payload };

ER R L

return msg;

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_17.txt
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ez Node-RED

Panells de control (dashboards)
Visualitzacio de numeros aleatoris a una grafica

=

jordi@debiandB:~/.node-red$ npm i node-red-dashboard

Lligd 3.18
— = = o - i H
|Dﬂﬁ/:-’ﬂmf)r;; :‘ Wi — C | (D localhost:1880/uif#/0 W | :
.
c:_:l Mumero aleaton entre 01 99
Default
Grafica de proves
Edit function node 100
. - 80
Delete Cancel
60
. . 40
% MName Mumero aleatori entre 0§ 99 &~ 2
# Function 0
1 msg.payload = Math.round(Math.random()*100); . - . ~a-
> 132854 13:29:04 13:29:14 13:29:24

3 return msg;

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed 18.txt
Font: http://developers.sensetecnic.com/article/a-node-red-dashboard-using-node-red-dashboard/
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ez Node-RED a8

Panells de control (dashboards) i

Visualitzacio de numeros aleatoris a una grafica

. - &« C | @ localhost:1880/ui/#/0 |
Edit chart node info debug dashboard | |
Delete Cancel Layout || Theme || Site
N Default
BB Group Default [Home] || 4 Tabs & Links o || 4 tab | | 4 nk Giafca deproves
v [ Home i
E Size auto ; »
) ~ B8 Default 60
40
I Label Grafica de proves E Grafica de proves 23
13:2854 132904 1329144 132024
I Type l# Line chart v enlarge points
Edit inject node
X-axis last 30 second ¥ OR points
Delete Cancel
X-axis Label » HH:mm:ss
. : &= Payload - timestamp |
Y-axis min max
= Topic
Legend Mone T Interpolate | linear T
B C Repeat interval v
_“Urgé 3.18 .
| tmestampu  —, — Tmsgpayioad |) 0 every 1 : seconds Y

C:- Mumero aleatori entre 0§99 ©

Inject once at start?

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_18.txt
Font: http://developers.sensetecnic.com/article/a-node-red-dashboard-using-node-red-dashboard/
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Node-RED

Panells de control (dashboards)

Visualitzacio a una grafica, manometre i text

Lligé 3.19

& Momero aleator entre 0199

Edit text node
Delete Cancel
BB Group | Default [Home]
& Size auto
1 Label Valor

1 Value format | {{msg.payload}}

& C | ® tocathost:1880/ui/2/0 Q |

Default

Grafica de proves
100
80
60
40
20

0
13:49:22 13:49:32 13:49:42 13:49:52

Manometre

99

Valor 71

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_19.txt
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efx Node-RED 50

Panells de control (dashboards)

=

Visualitzacio a una grafica, manometre i text

—

C | @ locathost:1880/ui/#/0 Q |

Edit gauge node
Home
Delete Cancel

BB Group Default [Home] | £
& Size auto

iE Type Gauge '

1 Label Manometre

1 Value format | {{msg.value}}

I Units punts

Hange min | max 99

Colour gradient - -
Sectors 0 30 75 99
% MName

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_19.txt

Default

Grafica de proves
100
80
60
40
20

0
13:49:22 13:49:32 13:49:42 13:49:52

Manometre

Valor 71

electronics.cat


https://binefa.cat/IoT/nodeRed/03_nodeRed_19.txt

et

Node-RED

=

Panells de control (dashboards)

Lligo 3 + info debug dashboard
Layout || Theme || Site &

[ Lligé 3.20 ] .
Tabs & Links a || w || #tat | | 6k

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed_20.txt

y ~ [ Visualitzacid
1 |
| megpayioad g

Ea] Grafica de proves

m Fal Valor

~ B Segona

L Martemets ) @ Nivel
Eal Briixola

~ BB Tercera

Eal Manometre

Eal Donut

electronics.cat
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Panells de control (dashboards)

[ wigsa2r |

&  C | ® localhost: 1880/ui/#/0 Q |

= WITTY ESF8266

Control dels leds

Encén led blau I:-—==:::‘*-_h_

Apaga led blau

Encén led blau petit -;-—-f-" =

ENCEN LED BLAU

Apaga led blau petit

APAGA LED BLAU

vold reconnect() {
A/ Loop until we're reconnected
while (!client.connected{)) {
Serial.print ("Attempting MJTT connection..."):
A7 Attempt to connect
if (client.connect{"ESP8265 Client")) {
serial.println("connected");
Zf .. and subscribe to topic
client.subscribe (" Mwitty/led");
} else { Darrer missatge tramés 13L
Serial.print("failed, rc="};
Serial.print(client.state());
Serial.println(" try again in 5 seconds");
£/ Wait 5 seconds before retrying
delay (S000);
¥
b
I

ENCEN LED BELAU PETIT

APAGA LED BLAU PETIT

Codi Node-RED: https://binefa.cat/loT/nodeRed/03_nodeRed 21.txt
Codi ESP8266: https://binefa.cat/loT/esp8266/esp8266 MQTTClient_00/esp8266_MQTTClient_00.ino
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