Arduino tanfolyam kezdbéknek és haladoknak
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13. ESP8266 webkliens alkalmazasok
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Felhasznalt és ajanlott irodalom
LETSCODE.HU: Hogyan mikdédik az Internet

ESP8266 Community: ESP8266 Arduino Core’s documentation

Rui & Sara Santos: Random Nerd Tutorials - ESP8266 projects

Manoj R. Thakur: NodeMCU ESP8266 Communication Methods and Protocols

Benoit Blanchon: Mastering ArduinoJson 6
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https://letscode.hu/2016/02/29/hogyan-mukodik-az-internet-1-resz-az-ethernet/
https://arduino-esp8266.readthedocs.io/en/latest/index.html
https://randomnerdtutorials.com/projects-esp8266/
https://www.amazon.com/dp/B07FQJYLJ3
https://arduinojson.org/book/

Az OSIl-modell (ISO 7498-1)

i 0S| MODELL )
r B
Alkalmazasi réteg
[ e Alkalmazés szint halézati eljarasok
. 4
3 4 ~ P
= Megjelenési réteg
£ l AT : Adat megjelenités és kodolas/dekodolas
:§ b d J
g a D)
E Viszonylati réteg
E | ABNTOK Csomépontok kézotti kommunikacio
x = \
( szallitasi réteg B
SZEGMENSEK Végpontok kézotti kapesolat,
bizhatésa
' < el y
r_ Halozati réteg
CSOMAGQOK | Utvonalkivalasztas és IP (logikai cimzés)
. & 4
@
{=1]
]
®
=
=
@
=
L https://hu.wikipedia.org/wiki/OSI-modell P

= Az Open Systems Interconnection
(nyilt rendszerek 6sszekapcsolasa)
referenciamodellje hét rétegbe
szervezve irja le a haldzati kapcsolatot

HTTP, FTP, SMTP, Telnet, NTP, NFS

\J
TCP, UDP

IP (IPv4 — IPv6), ARP, IPSEC, ..

Ethernet, WiFi, PPP, ...

RS-232, V35, DSL, ISDN,
10BASE-T, 100BASE-TX stb.
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Csatlakozas a WiFi halozathoz

= Az ESP8266 kliensként torténd hasznalatahoz csatlakoztatnunk kell a meglevé
WiFi hal6zatunkra

= A kiiratas természetesen opcionalis, a Serial kezdetii sorokat elhagyhatjuk

= A személyes adatokat kiszerveztiik

#include <ESP8266WiFi.h> egy fejléc allomanyba, amelyet a
#include "secrets.h" Vazlatfiizet (Sketchbook) mappa
void setup () { - libraries/secrets almappajaban

Serial.begin(115200); T ‘ helyeztﬁnk el
WiFi.mode(WIFI_STA); ‘

WiFi.begin(WIFI_SSID, WIFI_PASS); Il secrets.h

Serial.print("Connecting to "); 4define WIFT SSID MY SSID

Serial.print(WIFI_SSID); .
. i - #define WIFI_PASS MY_PASSWORD
while (WiFi.status() != WL_CONNECTED) { erine - -

delay(500);
Serial.print(".");

String OPENWEATHERMAP_APPID =
"**************************";

}
Serial.println();

Serial.print("Connected! IP address: ");
Serial.println(WiFi.localIP());

String THINGSPEAK_WRITE_APIKEY =
XXX XXX XXXXXXX" 3
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UDP csomagok kiildése

= UDP (User Datagram Protocol) kis méretti iizenetek tovabbitasa valé

= A cél IP cimén kiviil egy port szamot (16 bites szam) is meg kell adni
(mint telefonnal a melléket), a fogadd alkalmazas varja az lizeneteket

= A kovetkez6 mintaprogram a 4210-es porton varja az iizeneteket (max.
255 bajt), amelyet a forras cimével egyiitt kiir a soros porton.

= Valaszként egy "Hi from ESP8266!" lizenetet kiildiink vissza a feladonak

= A program teszteléséhez a szamitogéprol kiildiink izeneteket a
Packet Sender ingyenes alkalmazas segitségével, de annak sincs
akadalya, hogy egy méasik ESP8266 kartyat hasznaljunk helyette

2NN

Station
(ESP8266)
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https://packetsender.com/

ESP8266 UDP recv.ino

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

#define UDP_PORT 4210
char packet[256];
char reply[] = "Hi from ESP8266!";

WiFiUDP UDP;

void setup() {
Serial.begin(115200);
WiFi.begin(WIFI_SSID, WIFI_PASS);
Serial.print("Connecting to ");
Serial.print(WIFI_SSID);
while (WiFi.status() != WL_CONNECTED) {
delay(100);
Serial.print(".");

}

Serial.print("Connected! IP address: ");

Serial.println(WiFi.localIP());
UDP.begin(UDP_PORT) ;
Serial.print("Listening on UDP port ");
Serial.println(UDP_PORT);

void loop() {
int packetSize = UDP.parsePacket();
if (packetSize) {
Serial.print("Received packet! Size: ");
Serial.println(packetSize);
int len = UDP.read(packet, 255);
if (len > 0) {
packet[len] = '"\0';
}
Serial.print(UDP.remoteIP());
Serial.write(':");
Serial.println(UDP.remotePort());
Serial.print("Packet received: ");
Serial.println(packet);
// Send return packet
UDP.beginPacket (UDP.remoteIP(),
UDP.remotePort());
UDP.write(reply);
UDP.endPacket();

}} Connecting to CSP-LINK...:eveewsennnd
Connected! IP address: 192.168.1.101
Listening on UDP port 4210
Recelived packet! Size: 12
192.168.1.108:51097
Packet received: Hello world!
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ESP8266 UDP recv.ino

32768

Futasi eredmény a Packet Sender program hasznalatakor

File Tools Multicast Help

Name Hello

ASCI  Hobbielektronika csoport X
HEX 48 6f 62 62 69 65 6C 65 6b 74 72 6f 6e 69 6b 61 20 63 73 6f 70 6f 72 74 x Load File
Address  192.168.1.255 X  Port 4210 X  ResendDelay 0 X @ upp ~ Send Save
Search Saved Packets Delete Saved Packet Persistent TCP
Send Name Resend To Address To Port  Method ASCIT =
i0 & Send SMTP Gmail 0 smtp.gmail.com 465 S5L HELO relay.example.com\r\nQUIT\r\n
11 B8 Send SSL cert mismatch ) 138.197.192.84 443 SSL GET / HTTP/1.0\r\nHost: example.com\r\n\r\n
12 #a Send TCP connection refused 0 138.197.192.84 200 TCP will not connect\r\n
13 B Send TCP packetsender.com 0 packetsender.com 80 TCP GET / HTTP/1.0\A\R\r\n
14 B Send TCP ssh ubuntu.com 0 ubuntu.com 22 TCP SSH-2.0-OpenSSH_8.2p1 Ubuntu-4\n =
4 »
Clear Log (3) H| Log Traffic Save Log Save Traffic Packet Copy to Clipboard
Time From TP From Port To Address To Port Method Error ASCI Hex -
# 17:52:21.510 192.168.1.101 4210 You 51097 UDP Hi from ESP8266! 48 69 20 66 72 6F 6D 20 45 53 50 38 32 36 36 21
B 17:52:21.416 You 51097 192.168.1.255 4210 uppP Hobbielektronika csoport 48 6f 62 62 69 65 6c 65 6b 74 72 6f 6e 69 6b 61 20 63 73 6f 7O 6f 72 74
& 17:52:02432 You 51097 192.168.1.255 4210 upp Hobbielektronika csoport 48 6f 62 62 69 65 6c 65 6b 74 72 6f 6e 69 6b 61 20 63 73 6f 7O 6f 72 74
# 17:51:45.150 192.168.1.101 4210 You 51097  UDP Hi from ESP8266! 48 69 20 66 72 6F 6D 20 45 53 50 38 32 36 36 21
B 17:51:45.040 You 51097 192.168.1.255 4210 uppP Hello world! 48 65 bc bc 6f 20 77 6f 72 bc 64 21

& UDP:51097 ‘ £ TCP:54250 | g 551:54251 ‘ TPv4 Mode ‘
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Pontos 1do lekérdezése NTP kéréssel

A vilagot behal6z6 NTP (Network Time Protocol) szerverek is UDP
csomagokkal kommunikalnak

NTP szerver lehet helyi vagy tavoli g ‘

A nyilvanos szervereket az g :__QJ

pool.ntp.org fogja 6ssze B —

(lasd: https://www.ntppool.org/en/)

Az NTP szerverek altalaban a = NTP TIME SERVER

123-as portot hasznaljak g
o

Az tizenetcsomag formatumat

(amely tobbnyire 48 bajt) és a ~

protokollt az RFC958 irja le § G -4__-
< = SWITCH/ROUTER

A legegyszeribb NTP kérelem: E enven ST

/
WORKSTATIONS

0x1B és 47 db nulla

Kép forrdsa: www.galsys.co.uk/news/
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NTP kérelem kiildése (Packet Sender)

A Packet Senderrel NTP kerelmet kﬁldi’mk a hu.pool.ntp.org cimre,
a kapott valasz :

Packet Sender - IPs: 192

File Tools Multicast Help

Name  NTP query

ASCI  \1b\00\00\00\00\00%00400\00\00400400%00400400\00\00400400\00\00400\00\004004004004004004,00%00400400100,004,00100\00\00400\00,00400400,00100400400 x
HEX 1b 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 OO0 00 00 00 00 00 x Load File
Address  hu.pool.ntp.org x Port 123 ¥  Resend Delay 0 X # UDP * Send Save

Delete Saved Packet Persistent TCP

i

Send Name Resend To Address To Port  Method ASCIL
6 B Send HTTP example.com 0 example.com 80 TCP GET / HTTP/1.0\r\nHost: example.com\r\n\r\n AT 45 54 20 2 20 48 54 54 50 2f 31
7 B8 Send HTTPS packetsender.com 0 packetsendercom 443 SSL GET / HTTP/1.0\r\nHost: packetsender.com\r\n\rin 4745 54 20 2f 20 48 54 54 50 2f 31
8 B Send NTP query 0 pool.ntp.org 123 ubpP \e3\00\03\fa\00\01\00\00400,01,00400\00\00\00\00\00\00,00\00400,004,00,00,00\00\ 00\ 00\ 00\ 00\ 00\ 00\ 00,00, 00,00\ 00N 00N 00\00\e2\cB.\F3\83\d9D\aa €3 00 03 fa 00 01 00 00 00 01 00 OI
9 B Send POP3 Yahoo 0 pop.mail.yahoo.com 995 SSL QUIT\R\n 515549 54 0d Oa
10 & Send SMTP Gmail 0 smtp.gmail.com 465 SSL HELO relay.example.com\r\nQUIT\r\n 48 45 4c 4f 20 72 65 6c 61 79 2e 6F
11 B8 Send SSL cert mismatch 0 138.197.192.84 443 SSL GET / HTTP/1.0\r\nHost: example.com\r\n\r\n 47 45 54 20 2f 20 48 54 54 50 2f 31
12 B Send TCP connectionrefused 0O 138.197.192.84 200 TCP will not connect\r\n 77 69 6c 6c 20 be 6f 74 20 63 6f 6e
13 8 Send TCP packetsender.com 0 packetsender.com 80 TCP GET / HTTP/1.0\r\n\r\n 47 45 54 20 2 20 48 54 54 50 2f 31 =
4 »
Clear Log (4) H| Log Traffic Save Log Save Traffic Packet Copy to Clipboard
Time - From IP From Port To Address  To Port Method Error ASCI Hex

® 07:40:50500  162.159.200.1 123 You 53884 UDP \1c\03\00\e7\00\00\t... 1C 03 00 E7 00 00 09 7F 00 00 00 OF OA 32 08 59 E4 06 AE 78 C8 6C A5 9A 00 00 00 00 00 00 00 00 E4 06 AE F1 0C 07 EE OB E4 06 AE F1 0C OC BE 7F

= 07:40:50471 You 53894 hu.poolnt.. 123 upp \1b\00\00\00\00\00\... 1b 0O 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

# 07:37:21.352  193.227.197.2 123 You 53894  UDP \1c\02103\ea\00\0O\... 1C 02 03 EA 00 00 0OA 08 00 00 02 98 82 95 11 08 E4 06 AC 8E BF 27 B5 38 00 00 00 00 00 00 00 00 E4 06 AE 1F E7 CA 75 89 E4 06 AE 1F E7 CD 7C 74

@ 073721334  You 53894 pool.ntp.org 123 upp \1b\00\00\00Y00N00\....  1b 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 0O 00 00 00 00 00 00 00 00 0O 00 00 00 00 (

5 UDP:53894 ‘ £ TCP:50309 | g S5SL:50310 ‘ IPv4 Mode
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Az NTPClient programkonyvtar

= Az el6z6ek alapjan is megoldhat6 az id6 lekérdezése, de mégis
kényelmesebb az NTPClient programkonyvtar hasznalata

= Nyissuk meg a Tools meniiben a Manage Libraries meniipontot
és irk be keres6szonak, hogy: NTPClient

= A Fabrice Weinberg nevével témjelzett NTPClient kell nekiink,
kattintsunk az Install gombra!

@ Library Manager X
Type All | Topic | All | NTPClient]
NTPClient ~

by Fabrice Weinberg Version 3.2.0 INSTALLED
An NTPClient to connect to a time server Get time from a NTP server and keep it in sync.

More info
Install
Easy‘l'ﬂ'PChent

by Harsha Alva

Library to read time from Network Time Protocol (NTP) servers. Handles the connection to an NTP pool and parses Internet Time to UNIX
time format.

Maore info
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Az NTPClient programkonyvtar

= NTPClient(udp, poolServerName, timeOffset, updatelnterval) — a konstruktor fv.
default paraméterei: server= pool.ntp.org, timeOffset = 0, updatelnterval = 60 s

= begin(port) — a default port #include <NTPClient.h>

1337, ami Packet Senderrel #include <ESP8266WiFi.h>
#include <WiFiUdp.h>

l’lem, de a programmal mﬁkédik #include <secrets.h>

= update() - frissiti az id6 WiFiUDP ntpUDP;
adatokat, ha interval mar letelt,  NTPClient timeClient(ntpUDP);
a kozbensé id6t pedig a void setup(){
millis() figgvénnyel mérjiik Serial.begin(115200);

WiFi.begin(WIFI_SSID,WIFI_PASSWD);
= getEpochTime() - POSIX tipusti ~ while ( WiFi.status() != WL_CONNECTED ) {

Epoch id6 (1970-JAN-01 0:0:0 , ety (see s
Ota eltelt masodpercek szama , timeClient.begin();
GMT id6zona szerint }

= getFormattedTime() - string- V°1?m22$§?§,’1tfupdate();

ként adja meg az idot Serial.println(timeClient.getFormattedTime());

mint pl. "hh:mm:ss’ , delay (1000);
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ESP8266_ntp_client.ino

Az esp8266.com forum egyik hozzaszoélasanak szerzéje bemutatta,
hogy az Epoch adatb6l hogyan allithatjuk el POSIX-szert

fiiggvényhivasokkal a kivant formatumu idé és datum kiirasokat:
https://www.esp8266.com/viewtopic.php ?f=29&t=21 327

A programban hasznalt strftime fiiggvény leirasa itt talalhato:
https://www.cplusplus.com/reference/ctime/strftime/

A localtime fiiggvény leirasa pedig itt talalhato:
https://www.cplusplus.com/reference/ctime/localtime/

Fentiek ismeretében példaul ezt irhatjuk:
tmx timeinfo = localtime(&Epoch);
strftime (Time, 10, "%T", timeinfo);
strftime (Date, 12, "%d/%m/%Y", timeinfo);

ahol Time és Date karaktertombok

Ezekkel az ismeretekkel felvértezve készitsink NTP orat
egy OLED kijelz6 felhasznalasaval!
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Az OLED programkonyvtar

Az OLED SSD1306 — SH1106 konyvtarat valasztottam, de az oled.cpp

allomanyban a display() metédust SH1106-hoz javitani kell:

if (isSH1106) {
1i2c_send(0xBO + page); // set page

12c_send(0x02); // lower columns address =2
1i2c_send(0x10); // upper columns address =0
@ Library Manager >
Type | All ~ | Topic | All ~ | |5H1106
lcdgfx ~
by Alexey Dynda
VGA, SSD1306, SSD1331, SSD1325/55D1327, SSD1351, IL9163/5T7735, ILI9341, PCD8544, SH1106/SH1107 spi/i2c OLED/LED
Display driver. Provides API for working with 128x64 and 128x32 monochrome/color oled displays over i2c/spi, and VGA monitor. The
supported displays include IL9163 128x128, ST7/735 128x160, SSD1331 96x64, SSD1351 128x128, PCDE8544 84x48, SH1107, SH1106. The
library implements graphical engine, allowing creation of dynamic animation, and can be used for gaming development. The library is intended
for use with small microcontrollers with a little of SRAM. It includes both internal own i2c communication implementation and can use Wire library.
More info
Version 1.0.6 ~ Install
nRF52_0OLED
by Bernd Giesecke
An I2C/SPI display driver for SSD1306/SH1106 oled displays Based on the ESP22/ESP8266 QOLED library. Adapted to work with nRF52
More info
OLED S5D1306 - SH1106
by Stefan Frings, Fabio Durigon Version 1.0.0 INSTALLED
Supported OLED display chip: SSD1206 or SH1106. Supported Interface: I2C (internal driven) This library supports all print() and write()
calls as the internal Senal lib of Arduino core. Added also printf() std function call. TTY mode: Display can be used like a terminal window
{without positioning the cursor before print), it will scroll up automatically when print function contains a "\r' "\n' character in last screen text line.
Maore info
ke
Close
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A kijelzo bekotése és inicializalasa
A kapcsolast egyszertien ugy allitottuk 6ssze, hogy egy 12C
SSD1306 OLED Kkijelz6t ,,mellétiztiink” a NodeMCU kartyanak

SDA igy GPIOO lesz, SCLK pedig GPIO2

A kivezetéseket, az [2C cimet és az egyéb paramétereket (grafikai
felbontas, van-e RESET kivezetés, SH1106 vagy SSD1306 vezérld) a
konstruktornak kell megadni, példaul:

OLED display=OLED(0,2,NO_RESET_PIN,0x3C,128,32,false);

N R T BN

SDApin  SCLpin RESET pin 12C address resolution in pixels isSH1106?

A fenti példa egy SSD1306 spa [ B - |

Tl E

) S B & W
128 x 32 pixel felbontasu SCL o[B8

o o ” ° o ¢ VCC !I{h}{ ]_!' = H_|_|}I[E
kijelzot definial GND

.
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ESP8266_ntp_clock.ino

= A programban melldztiik a soros portra torténd irast, mivel
hasznalat kozben nem csatlakoztatjuk szamitégéphez az orat

#include <NTPClient.h> // NTP Client by Fabrice Weinberg
#include <ESP8266WiFi.h> // default from Espressif
#include <WiFiUdp.h> // default from Espressif
#include "secrets.h" // WiFi login secrets

#include <oled.h>

#define TZ 1 // (utc+) Timezone 1in hours

#define DST_MN 60 // Daylight Saving Time shift im minutes
#define GMT_OFFSET_SEC 3600 * TZ

#define DAIYLIGHT_OFFSET_SEC 60 * DST_MN

#define NTP_SERVER "pool.ntp.org" // Time server cluster

// Variables

tmx timeinfo; // localtime returns a pointer to a tm structure
time_t Epoch;
static char msg[20]; // character buffer

// Constructors

WiFiUDP ntpUDP;

NTPClient timeClient(ntpUDP, NTP_SERVER, GMT_OFFSET_SEC); // Configure NTP client
OLED display=OLED(©,2,NO_RESET_PIN,0x3C,128,32,false); // Configure display
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ESP8266_ntp_clock.ino

void setup() {
display.begin(); // Initialise OLED dislay

WiFi.begin(WIFI_SSID, WIFI_PASS); // Connect to WiFi network
while ( WiFi.status() != WL_CONNECTED ) {
delay ( 500 );

}

timeClient.begin(); // Start NTP client
timeClient.update();

}

void loop() {
timeClient.update();
Epoch = timeClient.getEpochTime(); // Get Epoch time
timeinfo = localtime(&Epoch); // Convert to local time
display.clear();
strftime (msg, 15, "%Y-%b-%d %a ", timeinfo);

display.draw_string(16,1,msg); // Display date
strftime (msg, 10, "%T ", timeinfo); // Display time
display.draw_string(8,12,msg,OLED: :DOUBLE_SIZE);
display.display(); // Refresh screen

delay(1000);
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ESP8266_ntp_clock.ino

= A program futési eredménye az alabbi képen lathato

= A kép allasa az oled.cpp allomanyban az A0/C0 vagy A1/C8
inicializal6 parancsokkal valaszthato ki. Bévebben informaci6 az
2021. februar 18-i eléadasban talalhato (STM32 tanfolyam)

[ 3

.

:

Ez az AO/CO E

parancsok dltal .

kivdlasztott 16159: 44 E
allas -
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Idéjarasi adatok lekérése (OpenWeatherMap.org)

Az idéjarasi adatokat HTTP kliensként tolthetjik le az

openweathermap.org webszerverrél

Regisztracié (Sign in/Create Account) utan az ingyenes szolgaltatasokat
vehetjiik igénybe (lasd Pricing, Free oszlop)

Els6 bejelentkezéskor szerezziitk meg és jegyezziik fel az API kulcsot!

Mi most csak az aktualis adatok lekérdezésével foglalkozunk, példaul:
http://api.openweathermap.org/data/2.5/weather?q=Debrecen&appid=**xxx*x*xx*

A valaszt alapértelmezetten JSON formatumban kapjuk meg, pl.:

{"coord":{"1lon":21.6333,"lat":47.5333},"weather":[{"1d":802,"main":"Clouds","description":"scattered
clouds","icon":"03d"}],"base":"stations","main":{"temp":283.15,"feels_1like":279.93,"temp_min":283.15,

"temp_max":283.15,"pressure":1025,"humidity":46} . . . Mi_'_ kezdenk Vele?

HTTP GET . =

4 /weather?q=Debrecen,hu&APPID=API_KEY b ey

Map
HTTP RESPONSEQ

JSON object {temperature, pressure, humidity}

.“h
.
5 m

THOY'T WSI

8=
B
Y
4
g
eF
=
o
[ 1§
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https://home.openweathermap.org/

ESP8266_webclient.ino: HTTP GET request

#include <ESP8266WiFi.h>

#include <ESP8266HTTPClient.h>

#include "secrets.h"

String server_url = "http://api.openweathermap.org/data/2.5/weather?q=Debrecen&APPID="
+ OPENWEATHERMAP_APPID+"&mode=json";

void setup () { Lo L.
Serial.begin(115200); HTTP GET lekeres'
WiFi.begin(WIFI_SSID, WIFI_PASS); o :
while (WiFi.status() != WL_CONNECTED) { Az URl,-t'heZkfli'ZVG adéuﬁmega (d

Delay (500) parametereket (nem biztonsagos modszer)
}

}

void loop() {
if (WiFi.status() == WL_CONNECTED) { // Check WiFi connection status

HTTPClient http; // Declare an object of class HTTPClient
http.begin(server_url); // Specify request destination
int httpCode = http.GET(); // Send the request
if (httpCode > 0) { // Check the returning code
String payload = http.getString(); // Get the request response payload
Serial.println(payload); // Print the response payload
}
http.end(); // Close connection
}
delay(10000); // Send a request every 10 seconds

}
Hobbielektronika csoport 2019/2020
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http://api.openweathermap.org/data/2.5/weather?q=Debrecen&APPID

ESP8266_webclient.ino: eredmények

{

= A kapott eredmény nem tul olvasmanyos, az

adatok feldolgozasahoz

© com10

Send

Connected! IP address:

£

192.168.1.104

{"coord":{"lon":21.6333,"1lat":47.5333}, "weather": [{"id":800, "main":"
{"coord":{"lon":21.6333,"1lat":47.5333}, "weather": [{"id":800, "main":"
{"coord":{"lon":21.6333,"1at":47.5333}, "weather": [{"id":800, "main":"
["coord":{"lon":21.6333,"1at":47.5333}, "weather": [{"id":800, "main":"
{("coord":{"lon":21.6333,"1at":47.5333}, "weather": [{"id":800, "main":"
{("coord":{"lon":21.6333,"1at":47.5333}, "weather": [{"id":800, "main":"
{"coord":{"lon":21.6333,"1lat":47.5333}, "weather":[{"id":800, "main":"
{"coord":{"lon":21.6333,"1lat":47.5333}, "weather": [{"id":800, "main":"
{"coord":{"lon":21.6333,"1lat":47.5333}, "weather": [{"id":800, "main":"
{"coord":{"lon":21.6333,"1at":47.5333}, "weather": [{"id":800, "main":"
["coord":{"lon":21.6333,"1lat":47.5333}, "weather": [{"id":800, "main":"
{("coord":{"lon":21.6333,"1at":47.5333}, "weather": [{"id":800, "main":"

~

W
>

Autoscroll [_] Show timestamp

Both NL & CR ~

115200 baud

Clear output

"coord": ]
"lon": 21.6333,
"lat": 47.5333
¥

"weather”: [

{
"id": see,
"main”: "Clear",
"description”: "clear sky",
"icon™: "@1d"

}

ase": "stations",
"main": {

"temp": 288.15,
"feels like": 272.8%,
"temp min": 288.15,
"temp_max": 288.15,
"pressure": 1821,

"humidity": 31

]

¥

"wisibility":
"wind": {
"speed": 6.17,
"deg": 5@
T
"clouds": {
"all": @
T
"dt": 1616583662,
"eyst:
"type": 1,
"id": 6665,
"country™: "HU",
"sunrise": 1616566897,
"sunset": 1616684662

166868,

T
"timezone": 3668,
"id": 721472,
"name": "Debrecen”,
"cod": 286
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A JSON adatcsere-formatum

JSON (JavaScript Object Notation) szoveg alapt, adatcseréhez valo
formatum ami C, C++, C#, Java, JavaScript, Perl, Python és mas
nyelveken konnyen kezelheté (https://www.json.org/)

A JSON formatum két strukturara épiil:

Név — érték parok kollekcioja, ami pl. objektum, struktura, asszociativ tomb
formajaban realizalhaté

Ertékek listaja ami pl. tdombként realizalhato

Példa: { "name":"John","age":31,"city":"New York" }

f A tovabbiakhoz sziikségiink lesz az ArduinoJson konyvtarra (az \
Arduino IDE Tools/Manage Libraries meniipontjabdl telepithetd)

Dokumentacio6 és mintapéldak az https://arduinojson.org/ honlapon
talalhatok

A Deserialization tutorial lapon egy teljes konyvtejezet letolthet

\ A JsonFilterExample mintapélda a bejové adatok szlirését mutatja by

Hobbielektronika csoport 2019/2020 Debreceni Megtestesiilés Plébania


https://www.json.org/
https://arduinojson.org/
https://arduinojson.org/
https://arduinojson.org/v6/doc/deserialization/
https://arduinojson.org/v6/example/filter/

Idéjarasi adatok kezelése

JSON  Nyers adat

w coord:
lon:
lat:
¥ weather:
v O:
id:
main:
description:
icon:

base:

temp:
feels_like:
temp_min:
temp_max:
pressure:
humidity:
visibility:
P wind:
P clouds:
dt:

¥ sys:

Mentés Masolas Osszes dsszecsukdsa Osszes kinyitasa

Fejlécek

21.6333
47.5333

800

"Clear"
"clear sky"
"@1d"

"stations"

280.15
272.85
280.15
280.15
1021

31

1ee00

(-}

{}
1616583662

Egyszerii adatbeolvasds (deserialization)

#include <ArduinoJson.h>

StaticJIsonDocument<2000> doc;
deserializeJdson(doc, payload);

Hobbielektronika csoport 2019/2020

Adatbeolvasas bemeneti sziiréssel

#include <ArduinoJson.h>

StaticJsonDocument<500> doc;
StaticJsonDocument<200> filter;

// Prepare filter
filter["main"]["temp"] = true;
filter["main"] ["pressure'"] = true;
filter["main"] ["humidity"] = true;
deserializeJson(doc, payload,
DeserializationOption::Filter(filter));
//get data

float tempC = doc['"main"]["temp"];

int hPa = doc["main"]["pressure'"];

int relHum = doc["main"]["humidity"];

22
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ESP8266_OpenWeatherMap.ino 2/1.

#include <ESP8266WiFi.h>
#include <ESP8266HTTPClient.h>
#include "secrets.h"

#include <ArduinoJson.h>

StaticJsonDocument<500> doc;
StaticJsonDocument<200> filter;
String server_url = "http://api.openweathermap.org/data/2.5/weather)\
?g=Debrecen&mode=json&APPID=" + OPENWEATHERMAP_APPID;

void setup () {

Serial.begin(115200);

WiFi.mode (WIFI_STA);

WiFi.begin(WIFI_SSID, WIFI_PASS);

Serial.print("Connecting to ");

Serial.print(WIFI_SSID);

while (WiFi.status() != WL_CONNECTED) {

Delay(500);
Serial.print(".");

}

Serial.print("\r\nConnected! IP address: ");

Serial.println(WiFi.localIP());

// Prepare filter

filter["main"] ["temp"] = true;

filter["main"]["pressure"] = true;

filter["main"] ["humidity"] = true;
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http://api.openweathermap.org/data/2.5/weather

ESP8266_OpenWeatherMap.ino 2/2.

void loop() {

if (WiFi.status() == WL_CONNECTED) { // Check WiFi connection status
HTTPClient http; // Declare an object of class HTTPClient
http.begin(server_url); // Specify request destination
int httpCode = http.GET(); // Send the request
if (httpCode > 0) { // Check the returning code
String payload = http.getString(); // Get the request response payload
Serial.println(payload); // Print the response payload

DeserializationError error = deserializeJlson(doc, payload,DeserializationOption::Filter(filter));
if (error) {
Serial.print(F("deserializeJlson() failed: "));
Serial.println(error.f_str());
} else {
float tempC = doc["main"]["temp"];
int hPa = doc["main"]["pressure"];
int relHum = doc["main"]["humidity"];
Serial.println(F("deserializeJson() succeeded! \r\nFiltered list:"));
serializeJsonPretty(doc, Serial);
Serial.print("\r\ntemperature [°C] = "); Serial.println(tempC - 273.16, 1)}
Serial.print("pressure [hPa] = "); Serial.println(hPa);
Serial.print("rel. Humidity [%] = "); Serial.println(relHum);
}
}
http.end(); // Close connection

}
Delay(10000); // Send a request every 10 seconds

}
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ESP8266_OpenWeatherMap.ino

A program futési eredménye az alabbi abran lathat6

Nyomkovetési céllal az eredet nyers adatsort és a megsziirt JSON
adatsort is kiirattuk — a gyakorlati alkalmazashoz ez nyilvan f6l6sleges

@ CoM10

— 0 X

Send

Connected! IP address: 192.168.1.104
{"coord":{"lon":21.6333,"1at":47.5333}, "weather": [{"id":801, "main":"Clouds"
deserializedson () succeeded!

Filtered list:

{

)

"main": |
"temp": 286.15,
"pressure": 1024,

"humidity": 41
}
}
temperature [°C] = 13.0
pressure [hPa] = 1024
rel. humidity [3] = 41

£ >

[ ] Autoscroll [ ] Show timestamp

Both ML & CR. ~ | 115200 baud Clear output
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Thingspeak - loT felhé

Mi az IoT? Internet of Things, azaz a dolgok Internetje. Kiilonféle
szenzorok, adatgyijté eszkozok kiildhetnek adatokat privat
csatornakba, melyeket a szerver tarol és megjelenit.

Az adatok publikus vagy egyéni beallitisban megtekinthetok,
lekérdezheték és akar MatLab-bal vagy szamolétablaval

elemezhetdk, feldolgozhatok

DATA AGGREGATION
AND ANALYTICS

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

0
- L1ThingSpeak"

T MATLAB

_—

/;:\ ‘o ‘e

G (-7 /-JI [ I
6_ SMART CONNECTED DEVICES J ;l

=

-
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Adatkiildés HTTP GET protokollal

Ha regisztraltunk, akkor létrehozhatunk csatornakat, amelyeknek
egyedi azonositoja van. Példaul: thingspeak.com/channels/34 244

Csatornanként 1 — 8 mezét definidlhatunk (pl. egy DHT22 szenzor
esetén lehet field1 = hémérséklet, field2 = paratartalom)

Regisztralaskor kapunk egy vagy tobb API kulcsot. Adatot csak
ennek birtokaban tudunk bekiildeni (xxxxxxx helyére az iras API kulcs kell!)

GET https://api.thingspeak.com/update?api key=xxxxxxx&fieldl=adatl&filed2=adat2

#include <ESP8266WiFi.h>

#include <ESP8266HTTPClient.h>

HTTPClient http;

String server request = "http://api.thingspeak.com/update?\
api key=DVDXXXXXXXETD&fieldl=32&field2=¢4"

http.begin(server request);
int httpCode = http.GET();  hashdl’ beirt adatok
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https://thingspeak.com/channels/34244
http://api.thingspeak.com/update

ESP8266_ThingSpeak.ino 2/1.

Egy DHT22 szenzor adatait kiildjiik a ThingSpeak szerverre

#include <ESP8266WiFi.h>

#include <ESP8266HTTPClient.h>

#include "DHT.h"

#include "secrets.h"

#define DHTPIN 14 // GPIO14 (D5) pin for DHT sensor
DHT dht(DHTPIN, DHT22);

String server_url = "http://api.thingspeak.com/update?api_key=" + THINGSPEAK_WRITE_APIKEY;
float t = 0.0; // temperature
float h = 0.0; // humidity

void setup () {

Serial.begin(115200);

dht.begin();

WiFi.mode (WIFI_STA);

WiFi.begin(WIFI_SSID, WIFI_PASS);

Serial.print("Connecting to ");

Serial.print(WIFI_SSID);

while (WiFi.status() != WL_CONNECTED) {
Delay(500); Serial.print(".");

}

Serial.println();

Serial.print("Connected! IP address: ");

Serial.println(WiFi.localIP());
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ESP8266_ThingSpeak.ino 2/2.

void loop() {
float tnew = dht.readTemperature();

if (!isnan(tnew)) t = tnew; // Check if data 1is valid
float hnew = dht.readHumidity();
if (!isnan(hnew)) h = hnew; // Check if data 1is valid

String pl = String("&fieldl=") + String(t, 1);
String p2 = String("&field2=") + String(h, 1);
Serial.println(pl + p2);

if (WiFi.status() == WL_CONNECTED) { // Check WiFi connection status
HTTPClient http; // Declare an object of class HTTPClient
String server_request = server_url + pl + p2;
http.begin(server_request); // Specify request destination and fields
int httpCode = http.GET(); // Send the request
if (httpCode > 0) { // Check the returning code

Serial.print("HTTP Response code: ");
Serial.println(httpCode);
String payload = http.getString(); // Get the request response payload
Serial.println(payload); // Print the response payload
}
else {
Serial.print("Error code: ");
Serial.println(httpCode);

}
http.end(); // Close connection
}
delay(20000); // Send a request every 20 seconds

}

Hobbielektronika csoport 2019/2020 Debreceni Megtestesiilés Plébania



ESP8266_ThingSpeak.ino

= Szerencsés esetben az alabbihoz hasonlo kiirasokat latunk a
terminalablakban

@ CoMmi10 — d >

Send

&fieldl=26.9&fieldz2=27.2 ~
HTTP Response code: 200
1957089
&fieldl=26.9&field2=27.1
HTTP Response code: 200
1957090
&fieldl=26.8&field2=27.2
HTTP Response code: 200
1957091
&fieldl=26.8&field2=27.3
HTTP Response code: 200
1957092
&fieldl=26.8&field2=27.4
HTTP Response code: 200
1957093
&fieldl=26.8&field2=27.3
HTTP Response code: 200
1957094

W

Autoscroll || Show timestamp Both ML & CR ~ 115200 baud -~ Clear output
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Az eredmény megtekintése bongészdében

L] Pista szoba - ThingSpeakIoT X

&« = & @ (D @ https;//thingspeak.com/channels/34244 B o & 1% | Q Keresés
|:| ThiﬂgSpEﬂkT" Channels Apps  Community  Support = Commercial Use
Pista szoba
Channel ID: 34244 Experimental channel running in the room of Pista.
Author: icserny Hadware: DHT22 sensor + NodeMCU with ESP-12E
Access: Public ESP&266 WiFi module. Software: NodeMCU Lua
float_0.9.6-dev_20150704 firmware + Simple
Thingspeak Client published by Jankop at
esp8266.com
Temperature (°C) Relative Humidity (%)

100

Indoor temperature (C)
I
=

Relative humidity (%)
[}
=

o

FJ
]

W

25. Mar 12:00 26. Mar 12:00 25. Mar 12:00 26. Mar 12:00

Date Date
ThingSpeak.com ThingSpeak.com
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Az eredmény megtekintése applikacioban
ThingView - ThingSpeak megjelenit6 (Google Play aruhaz)

11:07 R Ll all (B 11:09 2= Ll .l 11:09 Al

-
(&) ThingView

b : —\
() Pistaszoba (») ESCAlabor

Pista szoba 0804 1624 0044 0904 1724 0144 10:04 1520 1600 1659 1749 1839 1929
https://thingspeak.com/channels/34244 = 26,1
29 T f i f i 2572 ] I b
28

https://thingspeak.com/channels/12528 \ B 216 —\~

o <)
"t A=

= Indoor temperature (C)
Min 21.333334 on 14 nov. 15:40 Max 25.966667 on 14 nov.
18:50
Last 25.32 on 14 nov. 20:00

= Indoor Temperature [C]

Min 24.0 on 13 nov. 08:24 Max 29.7 on 14 nov. 20:09
Last 26.40n 15 nov. 11:08

%8:04 16:24 00:44 09:04 17:24 01:44 10:04
4

15:20 16:09 16:59 17:49 18:39 19:29
36 | | | | 50
32 T
28 ) ) 40
— |
24 9%/ —— I
20 i ‘ | [ 30
16 | i
20
— Humidity [%]

— Relative humidity (%)
Min 21.3 on 14 nov. 18:50 Max 49.0 on 14 nov. 15:30

Min 16.6 on 15 nov. 06:51 Max 38.2 on 14 nov. 20:08
Last 22.1 on 15 nov. 11:08

e Last 24.86 on 14 nov. 20:00
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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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