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15. ESP8266 alapu MQTT szerver
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Felhasznalt és ajanlott irodalom

Leirasok, dokumentacio:
HiveMQ : MQTT Essentials
OASIS: MQTT Version 3.1.1 specification
ESP8266 Community: ESP8266 Arduino Core’s documentation

Arduino programkonyvtarak:
Martin Ger: uMQTTBroker library for ESP8266 Arduino
Nick O'Leary: PubSubClient - Arduino Client for MQTT

Benoit Blanchon: Mastering Arduino]son 6

PC és mobil segédprogramok:
Thomas Nordquist: MQTT Explorer

Wireshark community: Wireshark protocol analyzer
Routix software: MQTT Dash
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https://www.hivemq.com/mqtt-essentials/
http://docs.oasis-open.org/mqtt/mqtt/v3.1.1/os/mqtt-v3.1.1-os.pdf
https://arduino-esp8266.readthedocs.io/en/latest/index.html
https://github.com/martin-ger/uMQTTBroker
https://pubsubclient.knolleary.net/
https://arduinojson.org/book/
https://mqtt-explorer.com/
https://www.wireshark.org/
https://play.google.com/store/apps/details?id=net.routix.mqttdash

A csatlakozasok titkos adatai

Az ESP8266 kliensként torténd csatlakozasokhoz a személyes
adatokat kiszerveztiik egy secrets.h nevi fejléc allomanyba,
amelyet a Vazlatfiizet (Sketchbook) mappa libraries/secrets
almappajaban helyeztiink el

#include <ESP8266WiFi.h> #define WIFI_SSID "MY_SSID"
#include "secrets.h" — #define WIFI_PASS "MY_PASSWORD"
—

void setup_wifi() { String OPENWEATHERMAP_APPID =
Serial.begin(115200); Mhkkkkkkkkkkkkkkkkkkkkkkkxx' ]
WiFi.mode(WIFI_STA);
WiFi.begin(WIFI_SSID, WIFI_PASS); String THINGSPEAK_WRITE_APIKEY =
Serial.print("Connecting to "); XX XXX XXXXXXXX" 3

Serial.print(WIFI_SSID);
while (WiFi.status() != WL_CONNECTED) { #define FLESPI_TOKEN

delay(500); "Ws44Ev13x*xxxxx*x*xrrQkOLbQGELNuMoDnPNk1g"
Serial.print(".");
} #define HIVEMQ_USER "xxxxxxxx"
Serial.println(); #define HIVEMQ_PASS "*xkkxxkkxxkkxx'
Serial.print("Connected! IP address: ");
Serial.println(WiFi.localIP()); #define uMQTT_USER "hobbi"
} #define uMQTT_PASS '"megtestesules"
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MQTT alapok

A publish/subscribe séma elkiiloniti az adatkiildé klienst
(publisher) az tizeneteket fogad6 kliens(ek)tdl (subscriber).

A kapcsolatot egy harmadik komponens, az un. broker biztositja
Az MQTT kommunikaciéo TCP/IP alapu

A broker tobbnyire kiilsé szolgaltatéd (pl. HiveMQ), vagy helyi,
nagyobb teljesitményti eszkoz (PC, esetleg Raspberry Pi)

Most egy ESP8266
NodeMCU kartya

felhasznalasaval

készitiink brokert, s
(olcsé és nem raz...), \ommmml <— — — — —
nyilvan szerényebb "% e
igényeket célozva...

MQTT broker
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Az uMQTTBroker programkonyvtar

Martin Ger uMQTTBroker Arduino programkonyvtara lehetévé
teszi, hogy egy ESP8266 felhasznalasaval alakitsunk ki egy szerény
képességli MQTT brokert a helyi hal6ézaton

A broker az alabbiakat tamogatja:
MQTT v3.1 és v3.1.1 protokoll
tobb (~ 8) kliens egyideji kapcsoldédasa
Megdrzott tzenetek
QoS level 0

username/password autentikacio

A broker az alabbiakat jelenleg nem tamogatja:
QoS 1 és 2 szint
sok TCP(=MQTT) kliens
non-clear sessions
TLS
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https://github.com/martin-ger/uMQTTBroker

uMQTTBroker C++ style API

class uMQTTBroker {
public: uMQTTBroker (uintl6_t portno=1883, uintl6_t max_subscriptions=30,
uintl6_t max_retained_topics=30);

void init(); Jelszé

//—-—— Callbacks on client actions ————————————- ellenérzése
virtual bool onConnect(IPAddress addr, uintl6_t client_count);
virtual void onDisconnect(IPAddress addr, String client_1id);
virtual bool onAuth(String username, String password, String client_1id);
virtual void onData(String topic, const char *data, uint32_t length);

//——— Infos on currently connected clients ----
virtual uintl6_t getClientCount();
virtual bool getClientId(uintl6_t +index, String &client_1id);
virtual bool getClientAddr(uintl6_t +index, IPAddress& addr);

Adat
‘beérkezése

//——— Interaction with the local broker —-—————-
virtual bool publish(String topic, uint8_t* data, uintl6_t data_length,
uint8_t qos=0, uint8_t retain=0);
virtual bool publish(String topic, String data, uint8_t qos=0, uint8_t retain=0);
virtual bool subscribe(String topic, uint8_t qos=0);
virtual bool unsubscribe(String topic);

//——— Cleanup all clients on Wifi connection loss ---
void cleanupClientConnections();

}s

Hobbielektronika csoport 2019/2020 Debreceni Megtestesiilés Plébania



ESP8266 uMQTT Broker.ino

Az els6 kisérlethez a uMQTTBrokerSampleOOFulLino mintapéldéb(')l
indulunk ki, amelyet kicsit atalakitottunk:

A WiFi (STA) belép6 kodot kiszerveztiik a secrets.h allomanyba

Az onAuth() visszahivasi fiiggvényben megfogalmaztuk a belépés
érvényességének feltételét (sikeres belépéskor a fiiggvénynek true
értékkel kell visszatérnie), a belépés ellendrzésére hasznalt
uMQTT_USER €s uMQTT_PASS szintén a a secrets.h dllomanyban
vannak definialva

Kisérleteinkben a routeren keresztiil a helyi hal6zatra
kapcsolodtunk, ezért a STATION modot valasztottuk

Az els6 probak utan a loop() fiiggvényben célszerti kommentbe
tenni a szamlalé publikalasat

Csak a kiprobalasnal célszert hasznalni a printClients() figgvényt
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https://github.com/martin-ger/uMQTTBroker/tree/master/examples/uMQTTBrokerSampleOOFull

ESP8266 uMQTT Broker.ino

#include <ESP8266WiFi.h>

#include "uMQTTBroker.h"

#include "secrets.h"

char ssid[] = WIFI_SSID; [/ ***xxx*x your network SSID (name)
char pass[] = WIFI_PASS; [/ ***%*%* your network password
bool WiFiAP false; // Do yo want the ESP as AP?

void startWiFiClient() {
Serial.println("Connecting to "+(String)ssid);
WiFi.mode (WIFI_STA);
WiFi.begin(ssid, pass);
while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print("."); Kivdnsdg szerint
}

Serial.println(""); > WiFi kliens (STA),

Serial.println("WiFi connected"); vagy WiFi AP mad
Serial.println("IP address: " + WiFi.localIP().toString()); e e
) Inicializalasa

void startWiFiAP() {
WiFi.mode(WIFI_AP);
WiFi.softAP(ssid, pass);
Serial.println("AP started");
Serial.println("IP address: " + WiFi.softAPIP().toString());

} /
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ESP8266 uMQTT Broker.ino

class myMQTTBroker: public uMQTTBroker {
public:
virtual bool onConnect(IPAddress addr, uintl6_t client_count) {
Serial.println(addr.toString()+" connected");
return true;

}

virtual void onDisconnect(IPAddress addr, String client_id) {
Serial.println(addr.toString()+" ("+client_id+") disconnected");

}

virtual bool onAuth(String username, String password, String client_id) {
Serial.println("Username/Password/ClientId: "+username+"/"+password+"/"+client_1id);
return (username.equals(String(uMQTT_USER)) && password.equals(String(uMQTT_PASS)));

}

virtual void onData(String topic, const char *data, uint32_t length) {
char data_str[length+1];
os_memcpy(data_str, data, length);
data_str[length] = '"\0';
Serial.println("received topic '"+topic+"' with data '""+(String)data_str+"'");
// printClients();

}

// Sample for the usage of the client info methods
virtual void printClients() { . . . }

}s
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ESP8266 uMQTT Broker.ino

myMQTTBroker myBroker;

void setup() {
Serial.begin(115200);
Serial.println();

if (WiFiAP) startWiFiAP(); // Start WiFi
else startWiFiClient();
Serial.println("Starting MQTT broker"); // Start the broker

myBroker.init();
myBroker .subscribe("#"); // Subscribe to everything

}

int counter = 0;

void loop() {
//-—— Publish the counter value as String
myBroker .publish("broker/counter", (String)counter++);
delay(1000); // wait a second

}
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A broker megérdemel egy fix IP cimet!

= A broker konny eléréséhez rendeljiik fix IP cimeket a helyi
routeren a NodeMCU modulokhoz!

TP-LINK'

Status

Quick Setup DHCP Clents List

MNetwork

Dual Band Selection

Wireless 2 4GHz I Client Name MAC Address Assigned IP

T 1 Galany-Tab-S6-Lite 0A-93-5C-F7-BC-32 192 168.1.103
Guest Network 6  ESP-DC2657 bréker 18-FE-34-DC-26-57 192.168.1.104
DHCP 7 NPICB045D B4-90-BA-CH-04-50 192 168 1.200
SERICE Semine 8 ESP-1C5107 kliens AD-20-AB-1C-51-07 192.168.1.105

- OHCP Clients List

- Address Reservation

Address Reservation

MAC Address Reserved IP Address
1 B4-98-BA-C6-04-5D 192.168.1.200
2 18-FE-34-DC-26-57 192.168.1.11
3 AD-20-AB-1C-51-07 192.168.1.12
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Az MQTT lzenetek kozelnézetbdl

Az ESP8266_uMQTTBroker miikodését az MQTT Explorer
nevi szamitdgépes klienssel probaljuk ki, s az tizenetcsomagokat a
Wireshark program segitségével vizsgaljuk meg kozelebbrol

Internet

Station Access Point

(ESP8266)

Station (PC)
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https://mqtt-explorer.com/
https://www.wireshark.org/

MQTT Explorer (Windows alkalmazas)

Kapcsolddjunk egy klienssel a helyi brokerhez!

Az Advanced gombra kattintva iratkozzunk fel minden topikra (#)!

&) MQTT Explorer — O >

Application  Edit  View

+ Connections .

:  MQTT Connection

uMQTTBroker

matt/192.168.1.11-1883 : MName . .
uMQTTBroker Validate certificate Encryption (tls)
E Protoco Host Port
mqtt:// = 192.168.1.11 1883
: Usemname Password
hobbi ssssssssssses Q

DELETE i§ £X ADVANCED B save (1) CONNECT

Hobbielektronika csoport 2019/2020 Debreceni Megtestesiilés Plébania



A Connect esemény

d Capturing from Wi-Fi (port 1883) — O] X
File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
mae X QeEasEFI . = QT
[I |App|‘,-‘ a display filter ... <Ctrl-/> = '] +
Mo. Time Source Destination Protocol Length Info o
9 6.621478 192_.168.1.183 192.168.1.11 MOTT 112 Connect Command
10 6.643529 192.168.1.11 192.168.1.1@3 MQTT 58 Connect Ack
11 6.644784 192_.168.1.183 192.168.1.11 MOQTT 62 Subscribe Request (id=48¢
12 6.6b60680 192_.168.1.11 192.168.1.183 MQTT 59 Subscribe Ack (id=48053) .,
L4 >
> Frame 9: 112 bytes on wire (896 bits), 112 bytes captured (896 bits) on interface \Device\NPF_{ACCIDC12
» Ethernet II, Src: LiteonTe 46:45:bd (94:08:53:46:45:bd), Dst: Espressi dc:26:57 (18:fe:34:dc:26:57)
» Internet Protocol Version 4, Src: 192.168.1.103, Dst: 192.168.1.11
» Transmission Control Protocol, Src Port: 52071, Dst Port: 1883, Seq: 1, Ack: 1, Len: 58
© MQ Telemetry Transport Protocol, Connect Command
< >

18 fe 34 dc 26 57 94 @8 53 46 45 bd @8 90 45 @0 --4-&8W-- SFE---E-
62 8c 3T 40 00 80 P6 ea 93 cO a8 01 67 O a8 ‘b-r@--- ----- g -

SR |

L T e T %

[ T e B |
,

e T e B
=
=

{

20 @1 @b cb 67 87 5b 7b 83 {f 54 00 02 17 8 50 18
0030 ' :
@848 -<--mgtt
00850 r-e@@doc
0060 i--megte

© 7 mQ Telemetry Transport Protocol (mqtt), 58 byte(s) || Packets: 31 - Displayed: 31 (100.0%) || Profile: Default
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A Connect esemény

= A Wireshark hajland6 szamunkra dekddolni az tizenetet, igy
bajtokra lebontva és szovegesen is lathatjuk az izenetet

v MQ Telemetry Transport Protocol, Connect Command ~
> Header Flags: 0x10, Message Type: Connect Command
Msg Len: 56

Protocol Name Length: 4
Protocol MName: MQTT
Version: MQTT v3.1.1 (4)
> Connect Flags: @xc2, User Name Flag, Password Flag, QoS Level: At most once delivery (Fire and Forge
Keep Alive: 60
Client ID Length: 22
Client ID: mgtt-explorer-e@@doch?
User Name Length: 5
User Name: hobbi
Password Length: 13
Password: megtestesules

W
< >
apos 18 fe 34 dc 26 57 94 @8 53 46 45 bd 08 0@ 45 00 --4-&W-- SFE---E-

0010 98 62 8c 3f 40 90 80 96 ea 93 c@ a8 01 67 c@ al b-'@--- ----- E--

a02e @1 8b cbhb 67 87 5b 7b 83 ff 54 00 82 17 8 50 18 SO -

0a3e 0 8e [ ) ; -« > - - - R

8e48 K : ; -<--mgtt

8858 r-e@ddoc

0060 i--megte

© 7  MQ Telemetry Transport Protocol (matt), 58 byte(s) || Packets: 43 - Displayed: 43 (100.0%) || Profile: Default
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Subscribe kérés

Az alabbiakban a beérkezett Subscribe Request lathat6 — melyben
feliratkozunk mindenre IS...

Mo. Time Source Destination Protocol Length Info A
0 6.621478 192.168.1.103 192.168.1.11 MQTT 112 Connect Command
10 6.643529 192.168.1.11 192.168.1.1063 MQTT 58 Connect Ack
11 6.644784 192.168.1.163 192.168.1.11 MQTT 62 Subscribe Request (1d=48053) [#]
12 6.660680 192.168.1.11 192.168.1.183 MQTT 59 Subscribe Ack (id=48053) W
< >

Frame 11: 62 bytes on wire (496 bits), 62 bytes captured (496 bits) on interface \Device\NPF_{ACCIDC12-A348-44E4-
Ethernet II, Src: LiteonTe 46:45:bd (94:08:53:46:45:bd), Dst: Espressi_dc:26:57 (18:fe:34:dc:26:57)

Internet Protocol Version 4, Src: 192.168.1.103, Dst: 192.168.1.11

Transmission Control Protocol, Src Port: 52871, Dst Port: 1883, Seq: 59, Ack: 5, Len: 8

v MQ Telemetry Transport Protocol, Subscribe Request MQ Telemetry Transport Protocol, Subscribe Ack
Header Flags: 0x82, Message Type: Subscribe Request Header Flags: 0x9@, Message Type: Subscribe Ack
Msg Len: 6 Msg Len: 3
Message Identifier: 48053 Message Identifier: 48853
Topic Length: 1 Granted QoS: At most once delivery (Fire and Forget) (©@)
Topic: # \ 99 83 bb b5 0@
Reguested QoS: At most once delivery (Fire and Forget) (@)
< >
oope 18 fe 34 dc 26 57 94 98 53 46 45 bd 08 80 45 @8 --A4-8W-- SFE---E-
0010 90 30 8c 40 40 00 80 06 ea cd cO a8 @1 67 cO a8 -Q-@@--- ----- g-- P
9020 @1 @b cb 67 @7 5b 7b 83 ff 8e 00 82 17 fc 50 18 - -g-[{- ------ P A nYUQTGZClS
0030 fa ec 6a 34 00 00 [PILILIER R ANEN - - - i
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Adatkiildés (Publish esemény)

=  MQTT Explorer Q O DISCONNECT & e

¥ 192.168.1.11

":slf;?l:ae Topic B B A
temp =247
humidity = 26
sy Jlvome R
. Vd K n 3 "
Publikdljunk adatot a “cspista/home/temp Vale T ~
témakorbe, az adat legyen “24.7"
¢S — QoS: 0
- 04/29/2021
8:00:31 AM
~  24.7
» History @ -~
cspista/home/humidity o ¢ )4 cspista’home/temp o ¢ D4 \‘
Publish A
50 30
40 2 E
26 cspista’lhomertemp X
* 24 O
20 . raw xml json
PUBLISH
. ) ® O O
24 7]
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Publish esemény

ﬁ Capturing from Wi-Fi (port 1883) - Ll X
File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
mae XNE QeamEF S __ = QQQ T
[I |Appl*,.-' a display filter ... <Ctrl-/=> =3 '] +
Mo. Time Source Destination Protocol Length Info o
1 0.000000 192.168.1.103 192.168.1.11 MQTT 79 Publish Message [cspista/home/temp]
2 0.074443 192.168.1.11 192.168.1.103 MQTT 79 Publish Message [cspista/home/temp]
3 9.118420 192.168.1.103 192.168.1.11 TCP 54 59446 » 1883 [ACK] Seq=26 Ack=26 Wilw
< >

Frame 1: 79 bytes on wire (632 bits), 79 bytes captured (632 bits) on interface \Device\NPF_{ACCIDC12-A348-44E4-AC
Ethernet II, Src: LiteonTe 46:45:bd (94:08:53:46:45:bd), Dst: Espressi _dc:26:57 (18:fe:34:dc:26:57)
Internet Protocol Version 4, Src: 192.168.1.103, Dst: 192.168.1.11
Transmission Control Protocol, Src Port: 59446, Dst Port: 1883, Seq: 1, Ack: 1, Len: 25
v MQ Telemetry Transport Protocol, Publish Message
[Expert Info (Note/Protocol): Unknown version (missing the CONMECT packet?)]
Header Flags: 0x30, Message Type: Publish Message, QoS Level: At most once delivery (Fire and Forget)
Msg Len: 23
Topic Length: 17
Topic: cspista/home/temp
Message: 32342e37

< >
0000 18 fe 34 dc 26 57 94 @8 53 46 45 bd 03 90 45 00 - -4-8&W-- SFE-- -E.
9010 00 41 c8 ad 40 00 80 @6 ae 46 c@ a8 01 67 c® a8 -A--@--- -F---g--
0020 01 @b e8 36 @7 5b 45 ¢1 dl df @@ 00 61 8d 50 18 - -6-[E- ----a-P.
30 3 7/ 0.

f6 e3 ad 8c 00 00 30 17

65 2f 74

o @
o ®
=
=
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A publish lizenet formatuma (QoS=0)

Bit 7 6 D 4 3 2 1 0
byte 1 MQTT Control Packet type (3) DUP flag QoS level RETAIN
0 0 1 1 X X X X
byte 2 Remaining Length
Description 7 6 5 4 3 2 1 0
Topic Name
byte 1 Length MSB (0) 0 0 0 0 0 0 0 0
byte 2 Length LSB (3) 0 0 0 0 0 0 1 1
byte 3 ‘a’ (0x61) 0 1 1 0 0 0 0 1
byte 4 ‘I (Ox2F) 0 0 1 0 1 1 1 1
byte 5 ‘b’ (0x62) 0 1 1 0 0 0 1 0

The Payload contains the Application Message that is being published. The content and format of the
data is application specific. The length of the payload can be calculated by subtracting the length of the
variable header from the Remaining Length field that is in the Fixed Header. It is valid for a PUBLISH

Packet to contain a zero length payload.
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ESP8266 uMQTT _

Az el6z6 el6adasban bemutatott
ESP8266_HiveMQ DHT22 kliens
alkalmazast modositsuk ugy, hogy a
helyi brokerhez csatlakozzon!

Emlékeztet6: DHT22 szenzorral hémér-
sékletet és rel. paratartalmat mériink

Programkonyvtar: Adafruit DHT

DHT22.ino

[shefefefofclelo)

1
I
1
1
1
1

@D &

_ggpnpnnn'

Host Szenzor 40 bitnyi adat

inditéjel  nyugtazo jel 32 bit informacid + 8 bit ellen6rzb osszeg

Osszesen tehat 85 idézitést tartalmaz egy-egy tranzakci6 ...
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https://www.arduino.cc/reference/en/libraries/dht-sensor-library/
https://www.sparkfun.com/datasheets/Sensors/Temperature/DHT22.pdf

Emlékeztetd: PubSubClient programkonyvtar

PubSubClient - kliens programkoényvtar MQTT kommunikaciéra

PubSubClient (server, port, [callback], client, [stream]) — constructor
server — pl. mqtt.tflespi.io vagy mas broker, port — altalaban 1883

client — egy WiFiClient objektum

Megjegyzés: server és port a setServer() fiiggvénnyel is megadhatok!

connect (clientID, [username, password], [willTopic, willQoS, willRetain,
willMessage], [cleanSession]) — kapcsolédasa broker szerverhez
clientID - egy egyedi azonosito

setCallback (callback) — visszahivasi fliggvény regisztralasa
void callback(const char[] topic, bytex payload, unsigned int length);

publish(topic, payload, [length], [retained]) — adatkiildés a brokernek
topic — az adott témakor, payload — a témakorben kiildott 0j adat

subscribe (topic, [qos]) — feliratkozas a megadott témakorre
topic — az adott témakor, gos — csak 0 vagy 1 lehet (Qos2 nem tamogatott)

loop() — rendszeresen meg kell hivni a beérkez6 tizenetek fogadasahoz

PubSubClient API dokumentacio: https://pubsubclient.knolleary.net/api
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https://www.arduino.cc/reference/en/libraries/pubsubclient/
https://pubsubclient.knolleary.net/api

ESP8266 uMQTT _DHT22.ino

A mért adatok publikalasahoz két témakor hasznalunk:
cspista/home/temp
cspista/home/humidity

Az adatoknak csak a mér6szamat irjuk ki, hogy numerikus
adatként lehessen kezelni (egyébként °C és % lenne a ,mértékegység”)

Kapcsolddaskor vagy ujrakapcsolodaskor a cspista/home
téemakorbe kiildiink egy "DHT22 connected" lizenetet

A feliratkozasra (és a GP102-re kotott LED vezérlésére) hasznalt
témakor neve:

cspista/home/led
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ESP8266 uMQTT DHT22.ino

#include <ESP8266WiFi.h> T
#include <PubSubClient.h> Lecseréljik erre: 192.168.1.11
#include "DHT.h"
#include "secrets.h" V
const char*x mqtt_server = "broker.hivemqg.com";
#define DHTPIN 14 // GPI0O14 (D5) pin for DHT sensor
DHT dht(DHTPIN, DHT22);
WiFiClient espClient; void setup_wifi() {
PubSubClient client(espClient); WiFi.mode(WIFI_STA);
unsigned long lastMsg = 0; WiFi.begin(WIFI_SSID, WIFI_PASS);
char msg[50]; while (WiFi.status() != WL_CONNECTED) {
int value = 0; delay (500);
int nClient = 03 }
}

void setup() {
pinMode (BUILTIN_LED, OUTPUT); // Initialize the BUILTIN_LED pin as an output
dht.begin();
setup_wifi();
client.setServer(mqtt_server, 1883);
client.setCallback(callback);

}

void callback(char* topic, bytex payload, unsigned int length) {
if ((char)payload[0] == '"1") {
digitalWrite(BUILTIN_LED, LOW); // Turn the LED on
} else digitalWrite(BUILTIN_LED, HIGH); // Turn the LED off

}
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ESP8266 uMQTT DHT22.ino

void reconnect() {
while (!client.connected()) { 1 // Loop until we're reconnected
char clientId[] = "hobbi@cspista.hu";

if (client.connect(clientId, uMQTT_USER, uMQTT_PASS )) { // Attempt to connect
client.publish("cspista/home", "DHT22 connected"); // Once connected, publish...
client.subscribe("cspista/home/led"); // ... and resubscribe

} else delay(5000); // Wait 5 seconds before retrying

}

}
void loop() {

if (!client.connected()) reconnect();
client.loop();
unsigned long now = millis();
if (now - lastMsg > 5000) {
lastMsg = now;
float t = dht.readTemperature();
if (!disnan(t)) {
sprintf(msg, "%5.1f", t);
client.publish("cspista/home/temp", msg);
}
float h = dht.readHumidity();
if (!isnan(h)) {
sprintf(msg, "%3.0f", h);
client.publish("cspista/home/humidity", msg);
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ESP8266 uMQTT Broker.ino

= A broéker és a kliens egytittes futtatasakor ezt latjuk a broker

terminal kimenetén

@ Com10

Send

WiFi connected

IP address: 192.168.1.11
Starting MQTT broker
192.168.1.12 connected

Username/Password/ClientId: hobbi/megtestesules/hobbildcspista.hu
received topic 'cspista/home' with data 'DHT22 connected'
received topic 'cspista/home/temp' with data ' 25.9"

received topic 'cspista/home/humidity' with data ' 23"

received topic 'cspista/home/temp' with data ' 26.0"

received topic 'cspista/home/humidity' with data ' 22"

received topic 'cspista/home/temp' with data ' 25.9"

received topic 'cspista/home/humidity' with data ' 22"

received topic 'cspista/home/temp' with data ' 26.0"

received topic 'cspista/home/humidity' with data ' 23"

received topic 'cspista/home/temp' with data ' 25.9"

received topic 'cspista/home/humidity' with data ' 22"

received topic 'cspista/home/temp' with data ' 25.9"

received topic 'cspista/home/humidity' with data ' 23"

received topic 'cspista/home/temp' with data ' 25.9" ”

Both NL & CR 115200 baud Clear output
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MQTT Explorer (Windows alkalmazas)

Kapcsolddjunk egy ujabb klienssel a helyi brokerhez!

Az Advanced gombra kattintva iratkozzunk fel minden topikra (#)!

&) MQTT Explorer — O >

Application  Edit  View

+ Connections .

:  MQTT Connection

uMQTTBroker

matt/192.168.1.11-1883 : MName . .
uMQTTBroker Validate certificate Encryption (tls)
E Protoco Host Port
mqtt:// = 192.168.1.11 1883
: Usemname Password
hobbi ssssssssssses Q

DELETE i§ £X ADVANCED B save (1) CONNECT
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&) MQTT Explorer — [ X

Application  Edit  View

¥ 192.168.1.11

¥ cepista Publish A
¥ home = connected
temp =258
humidity =17 Topic
led =1 cspista’/home X
Vv SYS P
uptime = 1245
raw xml json
cspista’home. . o ¢ >4 cspistalhome. .. o a W O o @
5D . ’ A PUBLISH
40 8
o6 1245
30
24
20 >
10 20
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Adatkiildés JSON formatumban

Kibovitjikk a rendszert egy BME280 szenzorral (hémérséklet,
nyomas és relativ paratartalom mérése), s a mérési adatokat
egyetlen topikban, JSON formatumba csomagolva publikaljuk

Technikai okokbdl nem 1j klienst vetiink be, hanem a broker
szoftverét bovitjiik ki mérés és publish funkciokkal

Bekotés:
SDA — GPI104 (D2)
SCL - GPIO5 (D1)
GND - GND
VIN - 3V3
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ESP8266 uMQTT Broker BMP280.ino

}

#include <ESP8266WiFi.h>
#include "uMQTTBroker.h"
#include "secrets.h"

#include <ArduinoJson.h>
StaticJsonDocument<200> doc;

#include <Wire.h>

#include <Adafruit_Sensor.h>

#include <Adafruit_BME280.h>

#define SEALEVELPRESSURE_HPA (1013.25)
Adafruit_BME280 bme;

bool WiFiAP = false;
myMQTTBroker myBroker;

void setup() {

Serial.begin(115200);

Serial.println();

bme.begin(0x76) ;

if (WiFiAP) startWiFiAP();

else startWiFiClient();
Serial.println("Starting MQTT broker");
myBroker.init();

myBroker .subscribe("#");

/]
/]

/]
/]
/]

Do yo want the ESP as AP?
myMQTTBroker definidja a 9. oldalon!

Start WiFi
Start the broker

Subscribe to everything
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ESP8266 uMQTT Broker.ino

void loop() {

//-—— Publish the counter value as String —--———-
// myBroker.publish("broker / counter", (String)counter++);
//-—-- wait a second

delay(1000);

//—-—— BME280 sensor data --—-———---

doc["temperature"] = String(bme.readTemperature(),1);
doc["humidity"] (int)bme.readHumidity();

doc["pressure"] String(((bme.readPressure() + 1440) / 100.0F),1);
String payload = doc.as<String>(); // Serialization
myBroker.publish("cspista/home/bme280", payload);

delay(4000);

Arra tigyeljiink, hogy a serializeJson() adatfolyamként kezeli a
String objektumokat, azaz hozzaf(iz... Példaul:

String output = "JSON = ';
serializeJson(doc, output);

Esetiinkben most egyszertibbnek tlint a tipuskonverzio, de nem ez
az egyetlen ut
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Bovitsiik a kliensiinket is: Neopixel

= A DHT22-vel ellatott MQTT klienst bévitsiik egy WS2812
(Neopixel) digitélisan vezérelheté RGB LED-del! sequence chart: -

— 0 code = o |} -

 FC-100, i
=1 P—

i : e — T1H
GPIO4 (D2) & & |

Treset

RET code

-----

L EEEE RS Ese

- - & & & s asa B ESSESEDENELSSLEEses e

............................

SESSESSSEESL3300083508000880088azq

--------------------------

L R A R T R T TR ETOTETYET

.“‘.

..........

‘‘‘‘
ttttt




ESP8266_uMQTT_neopixel.ino

#include <ESP8266WiFi.h>

#include <PubSubClient.h>

#include <Adafruit_NeoPixel.h>

#include "DHT.h"

#include "secrets.h"

const charx mqtt_server = '"192.168.1.11";

#define DHTPIN 14 // GPI0O14 (D5) pin for DHT sensor
#define NEOPIXEL_PIN 4 // GPI0O4 (D2) pin for Neopixel
#define NUMPIXELS 1 // NeoPixel string size (csak 1 db-ot hasznalunk!)

Adafruit_NeoPixel pixels(NUMPIXELS, NEOPIXEL_PIN, NEO_GRB + NEO_KHZ800);

DHT dht(DHTPIN, DHT22);
WiFiClient espClient;
PubSubClient client(espClient);

unsigned long lastMsg = 0;
#define MSG_BUFFER_SIZE (50)
char msg[MSG_BUFFER_SIZE];
int value = 03

int nClient = 0;

String led_topic "cspista/home/led"; // Igy konnyebb lesz 6sszehasonlitani!
String rgb_topic = "cspista/home/rgb";
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ESP8266_uMQTT_neopixel.ino

void setup() {

pinMode (BUILTIN_LED, OUTPUT); // Initialize the BUILTIN_LED pin as an output
Serial.begin(115200);

pixels.begin(); // INITIALIZE NeoPixel strip object
pixels.clear(); // Set all pixel colors to 'off'
pixels.setPixelColor (0, pixels.Color(0, 150, 0));

pixels.show(); // Send the updated pixel colors to the hardware.
dht.begin(); // Initialize the DHT22 sensor

setup_wifi();
client.setServer(mqtt_server, 1883);
client.setCallback(callback);

}
void reconnect() {
while (!client.connected()) { // Loop until we're reconnected
char clientId[] = "hobbi@cspista.hu";

if (client.connect(clientId, uMQTT_USER, uMQTT_PASS )) { // Attempt to connect
client.publish("cspista/home", "DHT22 connected"); // Once connected, publish...

client.subscribe(led_topic.c_str()); // ... and resubscribe
client.subscribe(rgb_topic.c_str());
} else delay(5000); // Wait 5 seconds before retrying

}
}
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ESP8266_uMQTT_neopixel.ino

void callback(char* topic, bytex payload, unsigned int length) {
if (led_topic.equals(String(topic))) {
// Switch on the LED if an 1 was received as first character
if ((char)payload[0] == '"1'") {
digitalWrite(BUILTIN_LED, LOW); // Turn the LED on

} else {
digitalWrite(BUILTIN_LED, HIGH); // Turn the LED off

}
}
else if (rgb_topic.equals(String(topic))) {
long color = strtol((charx)(payload+1), NULL, 16);
pixels.setPixelColor (0, color);
pixels.show();

}
}

// Az itt nem részletezett loop() és a setup_wifi() fliggvények ugyanazok,
// mint korabban...

Az rgb_topic-ba érkezé adat #RRGGBB formatumu hexadecimalis szam
(pl. #203A4C), amit a # karakter elhagyasaval long tipusuva konvertalunk
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=  MQTT Explorer Q DISCONNECT & e

¥ 192.168.1.11 N
¥ cspista Topic 'R B -
¥ home

temp =275 / f’ bme280
humidity = 25

led =1
rgb = #9D1919

Value [ A
cspistafhomel/temp o ¢ e cspista’home/humidity o ¢ % <> — QoS: 0
- 04/29/2021

30 50 12:45:41 PM

26 g — R —— 40 {

26 ~ "temperature": "27.8",

30 o "humidity": 36,
24 el ATl o “pressure”: "1010.6"
59 20 }

20 10 » History @
pressure o a e humidity o a %

cspista/home/bme280 cspista’home/bme280
1k 40 Publish A
Tk *
35
e Topic
1K 30 .
cspista/home/bme280 X

1

25
1k .
raw xml json

: : S n e E D
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Még egy kliens: MQTT Dash

Sentenent Sy Sy b

[Epres. er e . -

Neopixel bme280 bme280 bme280

27.7°C  1013.9hPa
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MQTT Dash konfiguralas

1417 T &

MQTT Dash

FlesPI

ESP uMQTT

Uj kapcsolat
|étrehozdsdhoz
kattinsunk a + gombra+
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14:06 = 1

MQTT Dash

Default (automatically connect on start up).

Note: this option is useful if you have just one
connection configured.

If you have more than one connection, you can
create home screen shortcut for every connection.
To create shortcut long press on any connection in
connections list.

Keep screen on when connected to this broker

Allow metrics management. If disabled, you can't
add, edit, delete or rearrange metrics. This serves as
protection from unintentional metrics changing.

Name

ESP uMQTT

Address

192.168.1.11

Port
1883

Enable connection encryption (SSL/TLS).
Note: if server certificate is self-signed, you need to
install it to your device or enable option below,

D otherwise connection will fail. If server certificate
issued by a known Certificate Authority (CA), it will
work out of box, without installing to you device.
Also don't forget, that MQTT servers have different
ports for plain and SSL/TLS connections.

D This broker uses self-signed SSL/TLS certificate. |
trust this certificate at my own risk.

User name

hobbi

User password

14:07 T

MQTT Dash

1883

Enable connection encryption (SSL/TLS).
Note: if server certificate is self-signed, you need to
install it to your device or enable option below,

D otherwise connection will fail. If server certificate
issued by a known Certificate Authority (CA), it will
work out of box, without installing to you device.
Also don't forget, that MQTT servers have different
ports for plain and SSL/TLS connections.

D This broker uses self-signed SSL/TLS certificate. |
trust this certificate at my own risk.

User name

hobbi

User password

Client ID (must be unique)

cspista-RN7

Tile size

O small

@ Medium

O Large

Metrics columns count for vertical orientation (0 - auto)
0

Metrics columns count for horizontal orientation (0 -
auto)

0
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MQTT Dash konfiguralas

ESP uMQTT

GPIO2

. Choose type
~— cspista/home/temp Text
_cspista/home/humidity s DR
. Multi choi
Neopixel bme280 . Ccsp1is ta / h ome / r g b ulti choice
. Image
27.1°C — cspista/home/bme280
- //// Color

bme280 bme280 e

1010.3hPa
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MQTT Dash konfiguralas

14:10 T %

MQTT Dash

Name
GPI102

Topic (sub)

cspista/home/led

Extract from JSON path (if payload is in JSON format),
e.g.: $.level.value. JSON path documentation at the URL
below:
https://github.com/jayway/JsonPath/blob/master
/README.md

Enable publishing

Topic (pub) - keep empty if the same as sub

Update metric on publish immediately (do not wait
for incoming message to update visual state)

Main text size

O Small
O Medium
@ Large

Main text color

Other settings
® Qos(0)
O Qos(1)
O QoS(2)

Expression can be any valid JavaScript expression which
evaluates to boolean (true|false).

You can use 'val' and 'secs' constants in your expression.
‘val' contains either, received raw payload or extracted
from JSON raw value, if JSON path specified.

'secs’ contains numbers of seconds since last activity
(last data received or image downloaded).

For example, with the following expression, tile will blink
if temperature is lower than 10 or higher than 90: 'val < 10
[l val > 90"

Options
Long press option for additional actions

(0) Off

Multiple choice

(1) On
ADD OPTION

'On Receive' JavaScript handler called when new payload
received for this metric

ON RECEIVE
'On Display' JavaScript handler called each time, when
the app renders metric tile contents, e.g. when content
changed or last activity time changed

ON DISPLAY

'On Tap' JavaScript handler called when you tap (click) on
the tile

ON TAP
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14:11 T G
MQTT Dash

Neopixel

Topic (sub)

cspista/home/rgb

Extract from JSON path (if payload is in JSON format),
e.g.: S.level.value. JSON path documentation at the URL
below:
https://github.com/jayway/JsonPath/blob/master
/README.md

Enable publishing

Topic (pub) - keep empty if the same as sub

Payload format
@ HEX string

O Numeric string

Update metric on publish immediately (do not wait
for incoming message to update visual state)

lcon

==

Other settings

(® Qos(0) RGB

O @osm) vezérlés
O Qos(2)
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MQTT Dash konfiguralas

T Dach Tobbszint(i adatstruktira esetén a neveket
as

e ponttal elvalasztva adhatjuk meg
bme280

— A $. a kiindulasi szintet jelenti (gyokér)

cspista/home/bme280

1413 T

Extract from JSON path (if payload is in JSON format),
e.g.: S.level.value. JSON path documentation at the URL
below:

https:/,

tps://qithub.com/j:
/README.md

$.pressure

[] Enable publishing
Prefix Postfix

hPa

Main text size

O Small

@ Medium

O Large

Main text color JSOH GdCl'l'

. felhaszndldsa

Other settings
(® Qos(0)
O QoS(1)
O os(2)

Blink tile to draw attention, if the expression evaluates to
‘true’.
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NodeMCU GPIO kivezetések

A Kki- és bemenetek jelszintje 3,3 V (ADCO esetén 1 V lenne, de a
NodeMCU kartyan van egy 200 k + 100 k el6oszto)

FLASH a jobboldali nyomégombhoz csatlakozik

Az Arduino szamozas a GPIOn jelolésbdl levalasztott n szam

)  —LEDA
— GPIO2,

'GPIO16 | LED_BUILTIN

| RESERVED | g g = [ GPIO5 SCL ]
| RESERVED | e o~ . | GPIO4 —{ SDA | GPIO
A Flash a  SDD3 HGPlOiU 2 g g GPIQ_U —{ FLASH |
memoriat | SDD2 4 GPIO9 | i — [ GPIO2 H TXD1 | DO 16
kezeld _SDD1 +—~_MOSI | : O X 5 D1 5
i tések . [sbaMD 4 CS | s 1 a: GND
lvezetese _SDDO »4_MISO | : | GPI014 4 SCLK | D2 4
foglaltak! | SDCLK p~ SCLK | (GPIO12 - MISO |
\_ = D3 0
GND (GPIO13 - MOSI — RXD2 |
3.3V | GPIO15 4 TXD2 | D4 2
EN L 3 | GPIO3 RKDU | Serial - ”
LED B [ GPIO1 F4 TXDO |
GPIO16 ‘ND_- D6 12
Vin 3
_ - ' D7 13
Vin - @ D <
+5V -+10V D8 15
—
Abra forrasa: https://www. tweakmq4a|| nl/hardware/esp8266/beginnen AO 19
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