ESP32 mikrovezérlok programozasa
Arduino kornyezetben
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Felhasznalt és ajanlott irodalom

" Leirasok, dokumentacio
+s» W3Schools: HTML Tutorial
*» W3Schools: CSS Tutorial

+s» W3Schools: AJAX Tutorial
«v» ESPRESSIF: ESP32 Arduino Core Documentation

= Mintaprojektek
“» ESP8266 Community: ESP8266 WiFiServer example
» Last Minute Engineers: Simple ESP32 Web Server
** Circuits4you: ESP8266 (ajax) update part of web page without refreshing

= Arduino programkonyvtarak
“* AsyncTCP
“» ESPAsyncWebServer
+ Adafruit: BME280 sensor library
¢+ Adafruit: DHT sensor library
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https://www.w3schools.com/html/default.asp
https://www.w3schools.com/css/default.asp
https://www.w3schools.com/js/js_ajax_intro.asp
https://docs.espressif.com/projects/arduino-esp32/en/latest/
https://arduino-esp8266.readthedocs.io/en/latest/esp8266wifi/server-examples.html
https://lastminuteengineers.com/creating-esp32-web-server-arduino-ide/
https://circuits4you.com/2018/02/04/esp8266-ajax-update-part-of-web-page-without-refreshing/
https://github.com/me-no-dev/AsyncTCP
https://github.com/me-no-dev/ESPAsyncWebServer
https://www.arduino.cc/reference/en/libraries/adafruit-bme280-library/
https://www.arduino.cc/reference/en/libraries/dht-sensor-library/

Webszerver

= Webszerver: olyan Internet kapcsolattal rendelkez6 eszk6z, amely
HTTP kéréseket fogad és szolgal ki (a GET és POST kérések
formatumat és osszehasonlitasukat lasd a 2021. apr. 15-i eléadasban)

= HTTP status kddok: A HTTP kérésre kiildott valasz egy allapotjelzd
koédot tartalmaz, amely az aldbbiak egyike lehet

Status Code  Meaning

200 OK: the request was successful Sikeres lekérés
303 See Other: used to redirect to a different URI, after a POST request, for instance A’rir'c'myi’rds
400 Bad Request: the server couldnt understand the request, because the syntax was incorrect

401 Unauthorized: user authentication is required J'ogosula’rlan kérés, azonositas kell
403 Forbidden: the server refuses to execute the request, authorization won't help Letiltva
404 Not Found: the requested URI was not found A kért eroforrds nem taldlhato
500 Internal Server Error: The server encountered an unexpected condition and couldn' fulfill the request
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ESP32 webszerver STA modban

= Az ESP32 webszerver STA (station) modban kapcsolodik a helyi
halozatra, s a korabbi el6adasokban bemutatott modin fix IP cimet
rendelink hozza

= A helyi halézat eszozeivel (laptop, tablet, mobil) a fix IP cim alapjan
konnyen elérhet6
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A csatlakozasok titkos adatai

= Az ESP32-t a helyi halozatra kliensként csatlakoztatjuk, az ehhez
sziikséges személyes adatokat kiszerveztiik egy secrets.h nevi
fejléc allomanyba, amelyet a Vazlatfiizet (Sketchbook) mappa
libraries/secrets almappéajaban helyeztiink el

#include <WiFi.h>
#include "secrets.h"

void setup_wifi() {
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.println();

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

Serial.println(WiFi.localIP());

A

#define WIFI_SSID '"MY_SSID"
#define WIFI_PASS '"MY_PASSWORD"
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ESP32 webszerver megvalositasok

= Harom lehet6ség koziil valaszthatunk, amelyek kiilonb6zé
megkozelitést kivannak és kiillonb6z6 elédnyoket kinalnak:

“* A WiFi programkonyvtar és a WiFiServer osztaly hasznalata
El6ny: maximalis szabadsag az lizenetek és a fejlécek kezelésében
Hatrany: a kommunikacié a klienssel és az adatok értelmezése rank marad
Példaprogram: ESP32_WiFiServer_demo

“* A WebServer programkonyvtar hasznalata
El6ny: kényelmes hasznalat
Hatrany: kotott fejléc generalas, egyidejlileg csak egy kliens kiszolgalasa
Példaprogramok: ESP32_WebServer_simple, ESP32_WebServer_twoled,
ESP32_ledswitch_ajax

“» Az ESPAsyncWebServer programkonyvtar (AsyncTCP is kell hozza)
El6ny: kényelmes hasznalat, gyors, tobb kliens, gazdag szolgaltataskinalat
Hatrany: kilon kell telepiteni a konyvtarakat (verzié inkompatibilitas?)
Példak: ESP32_AsyncWebserver_simple, ESP32_AsyncWebServer_twoled
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https://github.com/me-no-dev/ESPAsyncWebServer
https://github.com/me-no-dev/AsyncTCP

WiFiserver — a rogosebb ut

#include <WiFi.h> - . P .. o 0
#include "secrets.h" ESP32_WiFiServer_demo.ino - az alabbi minta alapjan

WiFiServer server(80); arduino-esp8266.readthedocs.io/en/latest/esp8266wifi/server-examples.html

void setup(void){

setup_wifi(); // Csatlakozas a helyi halézatra
server.begin(); // Inditjuk a webszervert
analogReadResolution(12); // 12-bit felbontas
analogSetAttenuation(ADC_11db); // Méréshatar 0-3,3

}

void loop() {
WiFiClient client = server.available();
if (client) { // wait for a client to connect
while (client.connected()) {
if (client.available()) {
String line = client.readStringUntil('\r'); // read request line by line
if (line.length() == 1 && 1line[0] == '"\n') { // wait for end of client's request
client.println(prepareHtmlPage());

break; v\\\\

while (client.available()) {
client.read(); // let client finish its request

} 1} Itt kiildjik a kliensnek a vdlaszt

}

client.stop(); // close the connection:
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https://arduino-esp8266.readthedocs.io/en/latest/esp8266wifi/server-examples.html

ESP32 WiFiServer demo.ino

String prepareHtmlPage() {
String htmlPage;
htmlPage.reserve(1024); // prevent ram fragmentation
htmlPage = F("HTTP/1.1 200 OK\r\n"

"Content-Type: text/html\r\n"
Ezarészne "Connection: close\r\n" // closed after Uzenef fejr-észe
a RAM-ban "Refresh: 5\r\n" // refresh every 5s
n n
fogja a \FAn
"<IDOCTYPE HTML>"
helyet! "<html><head><title>ESP32 WiFiServer</title>"
"</head><body>Analog 1input: "); ..
float v = (analogRead(34)+80)/1239.0f; Uzenet torzse
htmlPage += String(v,3) +" V";
htmlPage += F("</body></html>\r\n");

return htmlPage;

}

= A weblap 0sszeallitasat a fenti fiiggvény végzi
= Az ADC kiolvasasaval minden lekéréskor aktualizaljuk a lapot

= A kliens kapcsolatot a kiszolgalas végén lezarjuk, s a kliens 5 s
elteltével Uj lekéréssel frissiti a bongészében a lapot
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ESP32_WiFiServer_demo futasi eredmény

= Az alabbi 4bran a kijelzett eredmény és az tizenetvaltas lathat6

MName

[ 192.168.1.38
D favicon.ico
[ 192.168.1.38

O ¢ ESP32 WiFiServer x |+ — 0O X
< X Not secure | 192.168.1.38 A s t= ((Notsynng &) -
Analog input: 0.726 V |G [pJ  Welcome Elements Console Sources Network x » - s 3 & -+ X
@ @ = Q, (0 Preservelog [ Disable cache No throtting » %g $ i €§3

Filter [ Invert [ Hide data URLs

All | Fetch/XHR JS CSS Img Media Font Doc WS Wasm Manifest Other [] Has blocked cookies

X Headers Preview Response Initiator Timing .
¥ Response Headers View parsed

HTTP/1.1 28@ OK
Content-Type: text/html
Connection: close

Refresh: 5

A béngészbkben az F12 gombbal
hivhato elé a DevTools eszkoz,
ebben nyomon kovethet jik az
atkildott adatokat

¥ Request Headers View parsed

GET / HTTP/1.1
Accept: text/html,application/xhtml+xml,applica
image/webp,image/apng,*/*,;q=0.3,application/sig

3 requests 346 B transferred 196 B

b3;gq=8.9

Accept-Encoding: gzip, deflate
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favico.ico lekérés — egy kis probléma

= A naplézas jol © coms - o0 X
. Send
mutatja, hogy a | _ Lo |
, , Connecting to CSP-LINK.............
HTML lekérés utan |connected! 1p address: 192.168.1.38
q bOHgéSZé a Web server started, open 192.168.1.38 in a web browser
(nemlétezé) [Client connected]
. . . . GET / HTTP/1.1
favico.ico ikont is frost: 192.165.1.30
2 et Connection: keep-alive
lekerl Cache-Control: max-age=0
automatikusan Upgrade-Insecure-Requests: 1
User-Agent: Mozilla/5.0 (Windows NT 10.0; Winéd; x64) AppleWebKi
] A kévetkez(’j Accept: text/html,application/xhtml+xml,application/xml;g=0.9,im

Accept-Encoding: gzip, deflate
Oldalon Accept-Language: en-US,en;g=0.9,hu;g=0.8

megmutatjuk, [Client disconnected]
hogyan lehet ezt [Client connected]

, . GET /favicon.ico HTTBE/1.1

megakadalyozni  |rost: 192.168.1.38

Connection: keep-alive

User-Agent: Mozilla/5.0 (Windows NT 10.0; Win6d; x64) AppleWebKi .,
< >

[ ]Autoscrolf [ ] Show timestamp ‘Newline V| ‘1152{}0 baud VH Clear output |
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favico.ico lekérés — a probléma megoldva

String prepareHtmlPage() {

String htmlPage;

htmlPage.reserve(1024); // prevent ram fragmentation

htmlPage = F("HTTP/1.1 200 OK\r\n"
"Content-Type: text/html\r\n"
"Connection: close\r\n" // closed after completion of the response
"Refresh: 5\r\n" // refresh the page automatically every 5 sec
"\r\n"
"<IDOCTYPE HTML>"
"<html><head><title>ESP32 WiFiServer</title>"
"<link rel=\"1icon\" href=\"data:,\">" <
"</head><body>Analog 1input: ");

float v = (analogRead(34)+80)/1239.0f;

htmlPage += String(v,3) +" V'";

htmlPage += F("</body></html>\r\n");

return htmlPage;

= Bévitsik a HTML lap fejrészét az alabbi sorral:
<link rel="1icon" href="data:,">

bévebben lasd itt: How to Prevent Automatic Favicon Requests
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https://webdesign.tutsplus.com/tutorials/prevent-automatic-favicon-requests--cms-34762

A WebServer programkonyvtar

= Az ESP32 Arduino Core részeként a WebServer konyvtarat is
megkaptuk, ezzel kényelmesebb dolgozni

#include <WiFi.h>

#include <WebServer.h> ESP32_WebServer_simple.ino - a kényelmes Gt
#include "secrets.h"
WebServer server(80); // Webszerver objektumpéldany létrehozasa

void setup(void){

setup_wifi(); // Csatlakozas a helyi halézatra
server.on("/", handleRoot); // Visszahivasi fliggvény hozzarendelés
server.onNotFound(handleNotFound) ; // Visszahivasi fliggvény hozzarendelés
server.begin(); // Inditjuk a webszervert

}

void loop(void){
server.handleClient(); // A kliens kapcsolatok kezelése

}

void handleRoot() { // A "/" URI lekérés kiszolgalasa
server.send (200, "text/plain", "Hello world!");

}

void handleNotFound(){ // A sikertelen lekérések kiszolgalasa
server.send (404, "text/plain", "404: Not found");

}
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M [ 192168138 x |+ - O X

- G & Notsecure | 192.168.1.38 A @ (Not sy ;)
[HEllD world! ] m |j:| Welcome Elements Console Sources Metwork X 3 —|— 83 ggg é':-‘ cee X
@ @' = Q. ([ Ppreservelog [ Disable cache No throttling * 7§ $ )L 583
Filter (] Invert [] Hide data URLs

All | Fetch/XHR JS (€SS Img Media Font Doc WS Wasm Manifest Other (] Has blocked cookies

(] Blocked Requests (] 3rd-party requests
I 20 ms 40 m= a0 ms 80 ms 100 m=

Name X  Headers Preview Response Initiator  Timing

[ 192.168.1.38 Response Headers -

HTTP/1.1 288 OK
Content-Type: text/plain

Content-Length: 12

A bongészdékben az F12 gombbal
hivhaté el a DevTools eszkoz,

Connection: close

¥* Request Headers View parsed
ebben nyomon kavethet ik az GET / HTTP/1.1
G,TkLIldOTT adC(TOkGT Accept: text/html,application/xhtml+xml,application/xml;q=0.9,
image/webp,image/apng,*/*;q0=0.58,application/signed-exchange;v=
b3;g=8.9

Accept-Encoding: gzip, deflate

Accept-Language: en-US,en;g=9.9,hu;g=08.5
1 requests 96 B transferred 12 B re

Connection: keep-alive -
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ESP32_AsyncWebserver_simple.ino

= Néhany eltéréstél eltekintve az ESPAsyncWebserver programkonyvtarnak is
hasonl6 a hasznalata, mint a WebServer konyvtaré

#include <WiFi.h>

#include <AsyncTCP.h> < // https://github.com/me-no-dev/AsyncTCP

#include <ESPAsyncWebServer.h> <4«—// https://github.com/me-no-dev/ESPAsyncWebServer
#include "secrets.h"

AsyncWebServer server(80); // Webszerver objektumpéldany létrehozasa
void setup(void) { A modszer megaddsa OpCiOﬂéliS
setup_wifi(); // Csatlakozas a helyi halodzatra

server.on("/", HTTP_GET, handleRoot);// Visszahivasi fliggvény hozzarendelés
server.onNotFound(handleNotFound) ; // Visszahivasi fliggvény hozzarendelés

server.begin(); // Inditjuk a webszervert
} Nincs tennivald! o )
/ A korabbiakahoz képest
void loop(void) { '} / eltérés, hogy most a
void handleRoot(AsyncWebServerRequest *request) { visszahivdsi f'Liggvényekben

request->send (200, "text/plain", "Hello world!"); requesf objekTumokaT kezeliink
}

void handleNotFound (AsyncWebServerRequest *request) { // sikertelen lekérések
request->send (404, "text/plain'", "404: Not found");

}
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HTML alapok

Egy tipikus HTML dokumentum szerkezete

<!DOCTYPE html>

<himl> This 1s a Heading

<head>

<title>Page Title</title>

</head> This is a paragraph.
<body>

<h1>This is a Heading</hl> This is a link

<p>This is a paragraph.</p>

<a href="https://www.w3schools.com">This 1is a This is a pﬂl’ﬂg[‘ﬂph with image

link</a>

<h2>This is a paragraph with image</h2> Lorem ipsum dolor sit amet.

<p><img src="w3schools.jpg" consectetur adipiscing elit. Nam
alt="W3Schools.com" width="184" height="142" pretium orci non ultricies faucibus.
align="right">Lorem ipsum dolor sit amet, Donec a quam placerat, tempor ex in,
consectetur adipiscing elit. Nam pretium orci maximus ligula. Sed vitae sapien in

non ultricies faucibus. Donec a quam placerat, quam pulvinar accumsan. Phasellus

tempor ex in, maximus ligula. Sed vitae sapien quis rutrum mi. Nunc pretium nisi at

in quam pulvinar accumsan. Phasellus quis risus pellentesque, sit amet luctus libero

rutrum mi. Nunc pretium nisi at risus scelerisque. Nam accumsan euismod dictum. Ut ac orci
pellentesque, sit amet luctus libero dignissim, commodo lorem sed, scelerisque dolor.

scelerisque. Nam accumsan euismod dictum. Ut
ac orci dignissim, commodo lorem sed,
scelerisque dolor. </p>

</body>

</html>
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<head> és <meta> elemek

= A HTML <head> elem egy konténer a kovetkez6 elemek szamara:
<title>, <style>, <meta>, <link> és <script>

= A <meta> elemek kisér6 informacidkat adnak at a bongészének

= A <link> elemek kiils6 eréforrasok viszonyat/helyét adja meg a
dokumentumhoz képest (stiluslapok, favico.ico). Globalis
Attributumok megadasat is tamogatja

<!DOCTYPE html>

<html lang="hu"> / Karakterkédoldas
<head> ivitd
<meta charset="utf-8"> / Reszponzivitds
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<meta name="description” content="demopage"> , o,
<title>Hobbielektronika csoport</title> - Stiluslap betdltées
<link rel="stylesheet" href="css/main.css">
<link rel="icon" href="data:,"> <+—— favico.ico lekérés tiltdas
</head>
<body>

</body>
</html>
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HTML stilusok

1. A stilust attributumként hasznalva egy elem megjelenését befolyasolja, formaja:
<tagname style="property:value;">

<h2 style="color:blue;">This i1s a heading</h2> This is a hEﬂdiﬂg
<p style="color:red;">This is a paragraph.</p>

This 18 a paragraph.

This is a heading

<hl style="font-family:Arial;">This is a heading</hl>
<p style="font-family:courier;">This is a paragraph.</p>
This is a paragraph.

<p style="font-size:160%;">This is a paragraph.</p>

<p style="text-align:center;">Centered paragraph.</p>» ThlS iS a paragraph‘

Centered paragraph.
2. A stilust <style> elemként a <head> szekcidban is megadhatjuk

<!DOCTYPE html><html> <head>
<style> . .
h2 {color:red;} Blg ’I‘ltlﬂi

p {color:blue;}
</style>

</head><body> This is a level 2 heading
<h1>Big Title</hl> ..
<h2>This is a level 2 heading</h2> This 1s a paragraph.

<p>This is a paragraph.</p>»

<h2>Ancther level 2 heading</h2> —» Another level 2 heading
<p>This is another paragraph</p>
</body>k /html>

This 1s another paragraph
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HTML stilusok

3. A HTML stilust kiils6 fajlban is megadhatjuk, ekkor a <head> szekcidoban egy <1ink>
elem segitségével kell becsatolni: <link rel="stylesheet" href="styles.css'">

= A HTML stilus leir6 CSS (Cascaded Style Sheets) nyelv erésségét az un. szelektorok
adjak, ezek segitségével donti el a bongészd, hogy egy adott elemere melyik
stilusdefinicié vonatkozik (vagy melyek vonatkoznak)

#paral { text-align: center; color: red; } <p id=”paral”>Bekezdés</p>
.center { text-align: center; color: red; } Minden class=center elemre
p.center { text-align: center; color: red; } <p class="center”>Bekezdés</p>

<p class=”center large”>Bekezdés</p> A center és a large osztaly 1is vonatkozik ra

= Csoportositas: az alabbi harom stilusdefinici6é 6sszevonhato

hl { text-align: center; color: red; } hi, h2, p {
‘ text-align: center;
h2 { text-align: centerj color: red; } color: red;
}
p { text-align: centerj color: red; }
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ESP32 WebServer twoled.ino 5/1.

= A Last Minute Engineers Simple ESP32 Web Server mintapéldaja két LED
tavvezérlését mutatja be (a programot apré modositasokkal k6zoljiik)

#include <WiFi.h>
#include <WebServer.h>
#include "secrets.h"
WebServer server(80);
bool LEDlstatus LOW;
bool LED2status LOW;

void setup() {
Serial.begin(115200);
delay(100);
pinMode (22, OUTPUT);
pinMode (23, OUTPUT);
setup_wifi();

Lo AT TR o9

ESP32 Web Server

server.on("/", handle_OnConnect);

server.on("/ledlon", handle_ledlon); : . | T TiRED iR BN Lt 3
server.on("/ledloff", handle_ledloff); - ] e e ﬁi;fazilﬂf
server.on("/led2on", handle_led2on); - s I A
server.on("/led2off", handle_led2off); — _m“;.h,ff I
server.onNotFound (handle_NotFound) ; N 33355384 el o
server.begin();

Serial.println("HTTP server started");
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https://lastminuteengineers.com/creating-esp32-web-server-arduino-ide/

ESP32 WebServer twoled.ino 5/2.

void loop() {
server.handleClient();
if (LEDl1status) { digitalWrite(LED1lpin, HIGH); }
else { digitalWrite(LED1lpin, LOW); }
if (LED2status) { digitalWrite(LED2pin, HIGH); }
else { digitalWrite(LED2pin, LOW); }

}

void handle_OnConnect() {
Serial.println("GPIO22 Status: OFF | GPIO23 Status: OFF");
server.send (200, "text/html", SendHTML(LEDlstatus, LED2status));

}

void handle_ledlon() {
LED1status = HIGH;
Serial.println("GPI022 Status: ON");
server.send (200, "text/html", SendHTML(true, LED2status));

}

void handle_ledloff() {
LED1status = LOW;
Serial.println("GPI022 Status: OFF");
server.send (200, "text/html", SendHTML(false, LED2status));

}
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ESP32 WebServer twoled.ino 5/3.

void handle_led2on() {

LED2status = HIGH;

Serial.println("GPI023 Status: ON");

server.send (200, "text/html", SendHTML(LEDlstatus, true));
}

void handle_led2off() {

LED2status = LOW;

Serial.println("GPI0O23 Status: OFF");

server.send (200, "text/html", SendHTML(LEDlstatus, false));
}

void handle_NotFound() {
server.send (404, "text/html", SendErrorPage());
}

void setup_wifi() {

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());
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ESP32 WebServer twoled.ino 5/4.

String SendErrorPage() {
String ptr;
ptr.reserve(1024);
ptr = F("<!DOCTYPE html> <html>\n"

"<head><meta name=\"viewport\" content=\"width=device-width,
initial-scale=1.0, user-scalable=no\">\n"

"<title>LED Control</title>\n"

"<style>html { font-family: Helvetica; display: 1inline-block;
margin: Opx autoj; text-align: center;}\n"

"body{margin-top: 50px;} hl {color: #444444;margin: 50px auto 30px;}
h3 {color: #444444;3margin-bottom: 50px;}\n"

".button {display: block;width: 80pxj;background-color: #3498db;
border: nonejcolor: whitejpadding: 13px 30pxj;text-decoration: none;
font-size: 25pxj;margin: Opx auto 35pxjcursor: pointerj;border-radius:4px;}\n"

"p {font-size: 1l4px;color: #888;margin-bottom: 1Opx;}\n"

"</sty1e>\n"

"</head>\n"

"<body>\n"

"<h1>404 Page not found</h1>\n"

"<h3>Press button to open start page</h3>\n"

"<a class=\"button\" href=\"/\">RESTART</a>\n"

"</body></html>\n");

return ptr;

}
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String SendHTML(uint8_t ledlstat, uint8_t led2stat) {
String ptr; ptr.reserve(1024);
ptr = F("<!DOCTYPE html> <html>\n"

"<head><meta name=\"viewport\" content=\"width=device-width,
initial-scale=1.0, user-scalable=no\">\n
<title>LED Control</title>\n"

"<style>html { font-family: Helvetica; display: inline-block;
margin: Opx auto; text-align: centerj;}\n"

"body{margin-top: 50px;} hl {color: #444444;margin: 50px auto 30px;}
h3 {color: #444444;margin-bottom: 50px;}\n"

".button {display: block;width: 80px;background-color: #3498dbj;border: none;
color: whitejpadding: 13px 30px;text-decoration: nonej;font-size: 25px;
margin: Opx auto 35pxjcursor: pointerjborder-radius: 4px;}\n"

".button-on {background-color: #3498db;}\n"

".button-on:active {background-color: #2980b9;}\n"

".button-off {background-color: #34495e;}\n"

".button-off:active {background-color: #2c3e50;}\n"

"p {font-size: 14px;color: #888;margin-bottom: 10px;}\n"

"</style>\n</head>\n<body>\n<hl>ESP32 Web Server</hi>\n"

"<h3>Using Station(STA) Mode</h3>\n");

if (ledlstat) { ptr += "<p>LED1l Status: ON</p><a class=\"button button-off\"
href=\"/ledloff\">0FF</a>\n"; }

else { ptr += "<p>LED1 Status: OFF</p><a class=\"button button-on\"
href=\"/ledlon\">0N</a>\n"; }

if (led2stat) { ptr += "<p>LED2 Status: ON</p><a class=\"button button-off\"
href=\"/led2off\">0FF</a>\n"j }

else { ptr += "<p>LED2 Status: OFF</p><a class=\"button button-on\"

href=\"/led2on\">0N</a>\n"; }
ptr += F("</body></html>\n");
return ptr;

! ESP32 WebServer_twoled.ino 5/5.
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O

ESP32 WebServer_twoled - CEERE

Az abrakon a program futési eredménye lathato

A hibajelzé oldal mobiltelefonon is jol olvashato

@ CoM3

Send

GPIOZ22
GPIO22
GPIOZ23
GPIOZ22Z
GPIOZ3
GPIOZ2Z
GPIO22
GPIOZ22
GPIO22
GPIOZ3

GPIOZ3
<

Connected!

Status:
Status:
Status:
Status:
Status:
Status:
Sstatus:
Status:
Status:
Status:
Status:

Connecting to CSP-LINK
IP address:
HTTP server started

OFF |
ON
ON
OFF
OFF
ON
QFF
ON
OFF
ON
OFF

192.168.1.38

GPIOZ3 Status:

OFF

ESP32 Web Server

Using Station(STA) Mode

LED1 Status: ON

OFF

LED?2 Status: OFF

Autoscroll [_] Show timestamp

MNewline

~ | 1115200 baud - E Clear output
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ESP32_AsyncWebServer_twoled

= Az el6z6 programot az AsyncWebServer konyvtarhoz is atirtuk

“* A loop() fuggvényben nem kell kezelgetni a szervert

“* A kiktldeni kivant HTML lapot konnyen aktualizalhatjuk egy
feldolgozé fliggvénnyel, amely a szovegben elhelyezett hely6rézéket
kicseréli az aktualis adatra vagy szovegre, példaul:

String processor(const String& var) {
if(var == "HELLO_FROM_TEMPLATE") // A %HELLO_FROM_TEMPLATE% helyorzot
return F("Hello world!"); // "Hello world!"-re cseréljuk
return String();
}
/] <.
const char index_html[] PROGMEM = "..."3 // large char array, tested with 14k
request->send_P (200, "text/html", index_html, processor);

= A HTML koédot kiilon allomanyban és kezelhet6bb formaban taroljuk

const char index_html[] PROGMEM = R"=====(
<!DOCTYPE html>

<html><head> ... </head>

<body><h1>ESP32 Web Server</hl>
<p>%HELLO_FROM_TEMPLATE%</p>
</body></html>)=====";
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ESP32_AsyncWebServer_twoled.ino 5/1.

<WiFi.h>

<AsyncTCP.h>
<ESPAsyncWebServer.h>
"secrets.h"

"index.h"

#include
#include
#include
#include
#include

AsyncWebServer server(80);

uint8_t LED1lpin = 22;
uint8_t LED2pin = 23;
bool LEDlstatus = LOW;
bool LED2status = LOW;

void setup() {
Serial.begin(115200);
pinMode (LED1pin, OUTPUT);
pinMode (LED1pin, OUTPUT);
setup_wifi();
server.on("/", handle_OnConnect);
server.on("/ledlon", handle_ledlon);
server.on("/ledloff",handle_ledloff);
server.on("/led2on", handle_led2on);
server.on("/led2off",handle_led2off);
server.onNotFound(handle_NotFound) ;
server.begin();
Serial.println("HTTP server started");

/]
/]
/]
/]

//
/]
//

/]
//
/]
/]
/]
//
/]
//

http://github.com/me-no-dev/AsyncTCP
http://github.com/me-no-dev/ESPAsyncWebServer
WIFI_SSID és WIFI_PASS

index_html és error_html szdvegallomanyok

Webszerver objektumpéldany létrehozasa
LED1 andodja a GPIO22 kivezetésre van koétve
LED2 andédja a GPIO23 kivezetésre van kotve

Csatlakozas a helyi halézatra
Nyitolap lekérése

LED1 be

LED1 ki

LED2 be

LED2 ki

Ismeretlen kérése

Szerver 1inditasa

26
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ESP32_AsyncWebServer_twoled.ino 5/2.

void handle_OnConnect(AsyncWebServerRequest *request) {
LED1status = false; LED2status = false;
Serial.println("GPIO22 Status: OFF | GPIO23 Status: OFF");
request->send_P (200, "text/html", -index_html, processor);

}

void handle_ledlon(AsyncWebServerRequest *request) {
LED1status = true;
Serial.println("GPI022 Status: ON");
request->send_P (200, "text/html", index_html, processor);

}

void handle_ledloff(AsyncWebServerRequest *request) {
LED1status = false;
Serial.println("GPI022 Status: OFF");
request->send_P (200, "text/html", +index_html, processor);

}

void handle_led2on(AsyncWebServerRequest *request) {
LED2status = true;
Serial.println("GPI023 Status: ON");
request->send_P (200, "text/html", +index_html, processor);

}

void handle_led2off(AsyncWebServerRequest *request) {
LED2status = false;
Serial.println("GPI023 Status: OFF");
request->send_P (200, "text/html", index_html, processor);

}
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ESP32_AsyncWebServer_twoled.ino 5/3.

void loop() {
if (LEDl1status) { digitalWrite(LED1lpin, HIGH); }
else { digitalWrite(LED1lpin, LOW); }
if (LED2status) { digitalWrite(LED2pin, HIGH); }
else { digitalWrite(LED2pin, LOW); }

}

String processor(const String& var) {
if(var == "LED1BTN") { // Helyettesitjiuk a %LED1BTN% sablont
if(LED1status) return F("<p>LED1 Status: ON</p>
<a class=\"button button-off\" href=\"/ledloff\">0FF</a>\n");
else return F("<p>LED1 Status: OFF</p><a class=\"button button-on\"
href=\"/ledlon\">0N</a>\n");
}
if(var == "LED2BTN") { // Helyettesitjuk a %LED2BTN% sablont
if(LED2status) return F("<p>LED2 Status: ON</p>
<a class=\"button button-off\" href=\"/led2off\">0FF</a>\n");
else return F("<p>LED2 Status: OFF</p><a class=\"button button-on\"
href=\"/led2on\">0N</a>\n");
}
return String();

}

void handle_NotFound(AsyncWebServerRequest *request) {
request->send_P (404, "text/html", error_html);

}
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Az index.h allomany tartalma (részletek)

const char index_html[] PROGMEM = R"=====(
<!DOCTYPE html> <html>
<head> ... </head>
<body>
<h1>ESP32 Web Server</hl>
<h3>Using Station(STA) Mode</h3>
%LED1BTN%
2%LED2BTN%
</body>
</html>

const char error_html[] PROGMEM = R"=====(
<!DOCTYPE html>
<html><head>
.button {display: block; width: 100px; background-color: #3498db;
border: none; color: white; padding: 13px 20px;text-decoration: none;
font-size: 25pxjmargin: Opx auto 35pxjcursor: pointerj;border-radius: 4px;

}

</head> <body>

<h1>404 Page not found</h1l>

<h3>Press button to open start page</h3>
<a class="button" href="/">RESTART</a>
</body>

</html>
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ESP32_AsyncWebServer_twoled futasi eredmény

= A processor fiiggvény a LED-ek allapotatol fiiggden kicseréli a
%LED1BTN% és $LED2BTN% szoveget a megfelel6 HTML kodra

& G A Notsecure | 192.168.1.38/led1on AN

L_,,J |j:| Welcome Elements Console  Sources  Network X Performance Memory Application Security Lighthouse

® @ = Q ([Orreservelog (J Disablecache Nothroting * 2 1

ES P32 Web Server Filter (J Invert [] Hide data URLs All = Fetch/XHR JS CSS Img Media Font Doc WS Wasm Manifest Other [ Has blo

[J 3rd-party requests

10 ms 20 ms 30ms 40 ms 50 ms 60 ms 70 ms 50 ms

Using Station(STA) Mode

Name X  Headers Preview Response Initiator  Timing

LED1 Status: ON Iﬁ

<IDOCTYPE html> <html>
<head»><meta name="viewport" content="width=device-width, initial-scale=1.8, user-scalable=noc">»
<titlexLED Control«</title»
<stylex»
html { font-family: Helvetica; display: inline-block; margin: 8px auto; text-align: center;}
body {margin-top: 58px;} hl {color: #444444:margin: 5@px auto 38px;} h3 {color: #444444:margin-bottom: S@px;}
.button {display: block;width: 88px;background-color: #34%93db;border: none;color: white;padding: 13px 38px;
text-decoration: none;font-size: 25px;margin: @px auto 35px;cursor: pointer;border-radius: 4px;}
18 .button-on {background-color: #3498db;}
) 11 .button-on:active {background-color: #2988b9;}
LED2 Status: OFF 12 .button-off {background-color: #34495e;}
13 .button-off:active {background-color: #2c3e59;}
14 p {font-size: 14px;color: #888&;margin-bottom: 1@px;}
15| </style>
16 «</head>
17 <body>
18 <hl1»>ESP32 Web Server</hl:
19 <h3:»Using Station(STA) Mode</h3»
20| <p>LED]1 Status: OWN</p»<a class="button button-off" href="/ledloff">0FF</a>

OFF

[Tl s N R, N VU S

22 <p»LEDZ Status: OFF</p»<a class="button button-on” href="/ledZon">0N</a>

24| </body>
25 «</html>
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Hibas lekérés eredménye

& @] A Notsecure | 192.168.1.38/blabla

[1] |j:| Welcome Elements Console Sources Network X Performance Memary Application Security

®™ () = <Q [rPreservelog (J Disable cache Nothrotiing * 7§ T

404 Pa e nOt Filter [ Invert (] Hide data URLs All = Fetch/XHR JS CSS Img Media Font Doc WS Wasm Manifest O
g I 10 ms 20ms 30 ms 40 ms 50 ms 60 ms 70 ms 20 ms Gl

Name X  Headers Preview Response Initiator  Timing

Press button to open start [ viani
page

<!DOCTYPE html>»
<html>
<head><meta name="viewport" content="width=device-width, initial-scale=1.9, user-scalable=no">»
<title»>LED Control</titles
<stylex»
html { font-family: Helvetica; display: inline-block; margin: @px auto; text-align: center;}
body {margin-top: 5@px;}
hl  {color: #444444; margin: 58px auto 38px;}

RE START 18 h3 {color: #444444;margin-bottom: 5@px;}

11| .button {display: block; width: 188px; background-color: #3498db; border: none; color: white;

(el = TR« R S W W

12 padding: 13px 29px;text-decoration: none;font-size: 25px;margin: @px auto 35px;cursor:
13 peinter;border-radius: 4px;
14 T

15 p {font-size: 14px;color: #888;margin-bottom: 1@px;}
16 <fstyle>

17| </head>»

18 <body>

19 <h1»>484 Page not found</hl>

2@ <h3»Press button to open start page</h3>

21 <a class="button™ href="/">RESTART</a>

22| </body>

23 </html>
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AJAX - Asynchronous JavaScript And XML
= Az AJAX nem programnyelv, hanem egy technika, amellyel

» Frissithet6 egy weblap ajratoltés nélkil

“* Adatot kérhetiink le a szerverrél — a weblap letoltése utan
* Adatot fogadhatunk a szervertél — a weblap letoltése utan
% Adatot kuldhetiink a szervernek — a hattérben

= Az AJAX technika kombinalja a bongészé beépitett XMLHttpRequest
objektumat (az adatok lekérésére) és a JavaScriptet az adatok dinamikus

megjelenitésére
Browser Server
An event occurs... s Process HTTPRequest
= B4 i ACih - . — @hlCEHE — |,
Bévebb informacio: sCreean e wcreste 3 response and
W3Schools: XML AJAX » Send HttpRequest prowser

Browser ‘

#Process the returned
data using JavaScript — Internet €

sUpdate page content
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https://www.w3schools.com/xml/ajax_intro.asp

Weblapok automatikus frissitése

= Ha a weblap HTML fejrészében szerepel az alabbi sor:

<meta http-equiv="refresh" content="5">
akkor a weblapot a bongész6 5 s-onként automatikusan frissiti

= Ehelyett az AJAX technikét is hasznalhatjuk, lecserélve az
automatikus frissitést el6ir6 sort egy JavaScript fiigggvényre:
(a </head> cimke el6tt) helyezziik el az az alabbi JavaScript kédot:

<script>
setInterval(loadDoc,5000); // 5000 ms-onként indija a loadDoc() fv-t
function loadDoc() {
var xhttp = new XMLHttpRequest(); // Uj objektum példanyositas
xhttp.onreadystatechange = function() { // Inline visszahivasi fv.
if (this.readyState == 4 && this.status == 200) {
document.body.innerHTML = this.responseText; // A weblap frissitése
}
}s ,
xhttp.open("GET", "/", true); // Uj Request beallitasa
xhttp.send(); // A lekérés inditasa
}
</script>

Ezzel igy nem sokkal jutottunk elébbre, mert igy is a teljes lap frissiil
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AJAX - finomitjuk a technikat

= A <div id="demo”> megjelol egy szakaszt, s a getElementsById()
metddus segitségével csak a megnevezett szakaszt cseréljiik le

<!DOCTYPE html>

<html>

<body>»

<h1>AJAX demo</hl>

<p>Ez a bekezdées nem valtozik</p>
<div id="demo">

<h1>Ezt fogjuk lecserelni</hl»

<button type="button" onclick="1loadDoc()">Change Content</button>

</fdiv>

<script>
function loadDoc() {
var xhttp = new XMLHttpRequest();
xhttp.onreadystatechange = function() {
if (this.readyState == 4 && this.status == 200) {
document.getElementById("demo™).innerHTML =
this.responseText;

h
¥
xhttp.open("GET", "ajax info.txt"™, true);
xhttp.send();
h

</script>

</body>
</html>

Elgtte
AJAX demo

Ez a bekezdés nem valtozik

Ezt fogjuk lecserélni

| Change Content |

AJAX demo Utdna

Ez a bekezdés nem valtozik

AJAX

ATAX is not a programming language.
ATAX is a technique for accessing web servers from a web page.

ATAX stands for Asynchronous JavaScript And XML,
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ESP32_ledswitch_ajax

= A circuits4you.com portalon talalhat6 egy ideill6 mintapélda:
ESP8266 (ajax) update part of web page without refreshing
(a programot természetesen atirtuk ESP32-re)

= Ebben a webszerver nyitolapja statikus szovegként a flash
memoriaban tarolodik, a GET / HTTP/1.1 lekérésre ezt kiildjiik ki

= A nyitolapba beagyazott getbata() JavaScript fiiggvény
XmlHttpRequest segitségével két masodpercenként lekéri az
ADC altal mért adatot (GET readADC HTTP/1.1 request) és a
weblap megjelolt helyére beszurja a kapott értéket

= A weblap két nyomogombot is definial, ezek kattintaskor a
bedgyazott sendData() JavaScript fiiggvényt hivjak meg, kiilonb6z6
paraméterrel. Ez a figgvény XmlHttpRequest segitségével
adatot kiild a szervernek a beépitett LED kapcsolgatasara
(GET setLED?LEDstate=0 HTTP/1.1 vagy

GET setLED?LEDstate=1 HTTP/1.1 request)
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https://circuits4you.com/
https://circuits4you.com/2018/02/04/esp8266-ajax-update-part-of-web-page-without-refreshing/

index.h 2/1.
A weblapunkat egy fejléc dllomanyban helyezziik el

const char MAIN_page[] PROGMEM = R"=====(
<html><head><title>LED Control</title></head>
<body>

<div id="demo">

<h1>ESP32 webserver</hl><h3>Update web page without refresh</h3>
<button type="button" onclick="sendData(1)">LED ON</button>
<button type="button" onclick="sendData(@)">LED OFF</button><br>

</div>

<div>
ADC Value is : <span 1id="ADCValue">0 </span>
LED State is : <span 1id="LEDState'">NA</span>

</div>

<script>

Cserére
kijelolt elemek

function sendData(led) { <
var xhttp = new XMLHttpRequest();
xhttp.onreadystatechange = function() {
if (this.readyState == 4 && this.status == 200) {
document.getElementById("LEDState").innerHTML =
this.responseText;
}
}s
xhttp.open("GET", "setLED?LEDstate="+led, true);
xhttp.send();
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index.h 2/2.

setInterval(function() {

// Call a function repetatively with 2 Second 1interval
getData();
}, 2000); //2000mSeconds update rate

function getData() {
var xhttp = new XMLHttpRequest();
xhttp.onreadystatechange = function() {
if (this.readyState == 4 && this.status == 200) {
document.getElementById("ADCValue").innerHTML =
this.responseText;
}
}s
xhttp.open("GET", "readADC", true);
xhttp.send();

}

</script>
<br><br><a href="https://circuitsd4you.com">Circuits4you.com</a>
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ESP32_ledswitch_ajax.ino 2/1.

#include <WiFi.h>
#include <WebServer.h>
#include "secrets.h"

#include "dindex.h" // Our HTML webpage contents with javascripts
#define LED 2 // On board LED (anode driven)
WebServer server(80); // Server on port 80

void setup(void) {
Serial.begin(115200);
analogReadResolution(12); // 12-bit felbontas
analogSetAttenuation(ADC_11db); // Méréshatar 0-3,3 V
setup_wifi();
//Onboard LED port Direction output
pinMode (LED, OUTPUT);

server.on("/", handleRoot); // This 1is display page
server.on("/setLED", handleLED); // Serve LED requests
server.on("/readADC", handleADC); // Serve ADC requests
server.begin(); //Start server

Serial.println("HTTP server started");
}

void loop(void) {
server.handleClient(); // Handle client requests

¥
Amint latjuk, a webszervert mikodteté program egyszer(, mint a faék...
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ESP8266_ledswitch_ajax.ino 2/2.

void handleRoot() {

String s = FPSTR(MAIN_page); //Read HTML contents from flash
server.send (200, "text/html", s); //Send web page

}
A kiszolgadlo fliggvények sem tdl bonyolultak...

void handleADC() {
float v = (analogRead(34)+80)/1239.0f; // Measure voltage az GPIO34
String adcValue = String(v,3);
server.send (200, "text/plain", adcValue); //Send ADC value to client ajax request

}

void handleLED() {
String ledState = "OFF";
String t_state = server.arg("LEDstate"); //xhttp.open("GET'","setLED?LEDstate="+led,true);
Serial.println(t_state);

if (t_state == "1") {
digitalWrite(LED, HIGH); //LED ON
ledState = "ON"; //Feedback parameter
}
else {
digitalWrite(LED, LOW); //LED OFF
ledState = "OFF"; //Feedback parameter
}
server.send (200, "text/plain", ledState); //Send web page
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ESP32_ledswitch_ajax futasi eredménye

= Az alél,)bi ébr,én a program futasi 4 ESP32 webserver A
eredménye lathato

= A program az el6z6 oldalakon nem Update web page without refresh
részletezett stilus formazasokat is
tartalmaz LED

= Az ADC lekérdezése automatikusan ON
lefut két masodpercenként

= A LED allapota csak valamelyik LED
nyomogomb lenyomasakor frissiil OFF

ADC Value is: 0.708 V
LED State is : NA

\_ Borrowed from: Circuits4you.com

J
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A DOIT ESP32 Devkit-1 kartya kivezetései

Csak bemenetek GPIO6 - GPIO11:

lehetnek ® [ ¢ foglalt (SPT flash)

EN (3| GPI023 | [ vsPIMOSI |

~ [ RTC_GPIOO |[ SensorVP || ADC1CHO | GPIO36 | M| GPI022 | [ 12€5€L |

' | [[RTC_&PIO3 |['Sensor VN ][ ADC1CH3 | GPIO39 | '} GPIO1 || UARTOTX |

) [ RTC_GPIO4 || ADC1CHE || GPIO34 | (¥ | GPIO3 || UARTORX |
[RTC_GPIO5 || ADC1CH7 || GPIO3S | | GPIO21 | 12csDA |

[ RTC_GPIOS ][ TOUCH9 |[ ADC1CH4 |[ GPIO32 [ GPI019 | [ vsPIMISO |

[ RTC_GPIOS || TOUCH8 |[ ADC1CHS || GPIO33 |
[RTC_GPID6 || DACL |[ ADC2 cHs |[ GPIOZS |
[RTC_GPIO7 |[ DAcz [ ADC2cH9 | [ GPIO26 |
[_RICGPO17 |(  ToucH7 [ ADCz2 cH7 | [ GPIO27 |

| RTC_GPIO16 || HSPICLK [ TOUCHE |( ADCZ CHs || GPIO14 |
[ RTC_GPIDI5 | HSPIMISO |( ToucHs | [ ADC2 CH5 |[ GPIO12 |

[ RIC GPID14 || H5PI MOSI | [ TOUCH4 | [ ADC2 CH4 || GPIO13 |

ESP-WROOM-32

GPIO17 |[ UART 2TX |
| GPIO16 || UART 2 RX |

" GPIO4 |[ ADC2cHo |[ TOUCHO || RTC_GPIO1O |
| GPI02 |[ ADC2¢H2 || TOUCHZ || RIC GRIO12 |
[ GPIO15 | [apc2 cHz |[ TOUCH3 || HsPicso | [TRic crion |

® & & & @& & =+ @ @B

Forras: randomnerdtutorials.com/getting-started-with-esp32/
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Ellenallas szinkodok

4-band color code I I I ' 10K Ohms + 5%
_ .

5-band color code Dll_ 47.5 K Ohms + 1%
|

6-band color code

276 Ohms = 5%

Multiplier Tolerance
SLV 0.01 SLV = 10%
First Digit Second Digit  Third Digit GLD 0.1 GLD + 5% Temperature

BLK-1
BRN-10

Coefficient

BRN + 1% BRN-100ppm

RED-100 RED 2% RED-50ppm

GRN-100K GRN % 0.5%
BLU-1M

YEL-25ppm

BLU-x0.26%
VIO-10M VIO £0.1%

WHT-9 WHT-9 WHT-9

Hobbielektronika csoport 2021/2022

Debreceni Megtestesiilés Plébania
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