Skriptovani ESP8266

Programovani WiFi mikrocipu ve skriptovacim jazyce?
Duvody pro a proti, a ukazky jak na to.
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ESP moduly od Ai-Thinker

ESP-10
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ESP8266

* WIiFi SoC

» relativne vykonny 32bit CPU @ 80/160 MHz
> relativné dost paméti: 96 kB / 50 kB

» SDKjev C/C++

» vykon nazbyt svad....
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Jak programovat ESP8266

» (AT prikazy)

> oficidlni SDK — verze Non-OS nebo FreeRTOS

» ESP8266 Arduino Core - ,,plugin” do Arduino IDE

» skriptovaci jazyky (diky vykonu CPU a velikosti RAM)

Petr Stehlik (pstehlik.cz) Skriptovani ESP8266 4



Duvody pro skriptovani

» rychlost vyvoje programu

» pohodlnost vyvoje programu
» prenositelnost programu najiné platformy
» snpadnéjsi ladéni
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Duvody proti skriptovani

» veétsi vzdalenost od ,,zeleza“
» dalsi vrstva s potencialnimi vlastnimi chybami
» program bude zrejmeé bézet pomaleji
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Skriptovaci jazyky a ESP8266

* Lua-www.nodemcu.com

* MicroPython — www.micropython.org
» Javascript — www.espruino.com

* Basic—www.esp8266basic.com
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http://www.espruino.com/
http://www.esp8266basic.com/

Lua

* Lua je mocny, rychly, lehky skriptovaci jazyk

» kombinuje jednoduchou proceduralni syntaxi s
mocnym popisem dat pomoci asociativnich poli a
rozsiritelné syntaxe

» je dynamicky typovany, za béhu interpretuje bajtkdd
ve virtualni masiné, ma automatickou spravu paméti

» jdealni pro konfigurace, skriptovani a rychly vyvoj
* http://www.luafaqg.org/
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http://www.luafaq.org/

Jak se naucit programovat v Lue?

* Frantisek Fuka
http://www.fffilm.name/2013/11/lua-krasa-v-jednoduchosti-video-kniha.html

> Pavel TiSnovsky
https://www.root.cz/serialy/programovaci-jazyk-lua/

» dalsi zdroje:

Ntk
Ntk
plule

n://www.luafag.org/gotchas.html
n://lua-users.org/wiki/LearningLua

ns://learnxinyminutes.com/docs/lua/
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Kde se vzala Lua na ESP8266

> NodeMCU = open source vyvojova platforma pro loT
» kombinuje hardware a Lua firmware (eLua port)

» v zakladu je spiffs, souborovy filesystém v pameti

» od léta 2015 vyvoj pokracuje dobrovolnicky

» za rok uz NodeMCU obsahoval vice nez 40 modulu:

http, mqatt, onewire, u8g, ...
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Na jakém HW programovat?

» original NodeMCU developer kity

> holé moduly ESP v01-12 (aspon 1 MB flash)
» Wemos a Wemos D1 Mini

» |tead WiFi Sonoff relé ¢i Smart zarovky

> asamozrejmeé vlastni HW (smart watch, ...)
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ESP v07/12 — popis vyvodu
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Mapovani NodeMCU « ESP8266

10 index ESP8266 pin 1O index ESP8266 pin

0[*] GPIO16 7 GPIO13
1 GPIO5 8 GPI1015
2 GPI1O4 ? GPIO3
3 GPIOO0 10 GPIO1
4 GPI1O2 11 GPI1O9
5 GPI1014 12 GPI1010
6 GPI1O12
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Omezeni Luy na ESP8266

» http://www.eluaproject.net/

* Lua verze 5.1, chybi moduly debug, math a os
» http://nodemcu.readthedocs.io/en/dev/en/lua-developer-faq/

* integer a floating point verze firmware

» udalostmi rizené programovani (jako Node.js)
» kéd by nemeéel bezet dele nez 10 ms v kuse

» omezeni dana velikosti volné RAM

Petr Stehlik (pstehlik.cz) Programovani v Lue na ESP8266 15


http://www.eluaproject.net/
http://nodemcu.readthedocs.io/en/dev/en/lua-developer-faq/

Kde vzit Luu pro ESP8266

» vyvoj pod OpenSource licenci na GitHubu

» https://github.com/nodemcu/nodemcu-firmware
» Docker image s build environmentem

» on-line buildovaci sluzba www.nodemcu-build.com
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https://github.com/nodemcu/nodemcu-firmware
http://www.nodemcu-build.com/

Verze Luy pro ESP8266

* vyvojové vétve master a dev
» master = stabilni, dev = aktualni vyvoj
» zalozeno na Espressif Non-OS SDK

» pozor na kompatibilitu pri vetsim upgrade
http://nodemcu.readthedocs.io/en/dev/en/flash/#upgrading-firmware
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~Flashovani” firmware

» esptool.py — github.com/themadinventor/esptool
» https://nodemcu.readthedocs.io/en/master/en/flash/
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https://nodemcu.readthedocs.io/en/master/en/flash/

NodeMCU prikazova radka

» terminalovy program — UART na 115200 bps 8N1
» DTR pulz resetuje ESP8266
» po startu se automaticky spousti init.lua

» programy nahravame pomoci nodemcu-uploader.py
http://nodemcu.readthedocs.io/en/dev/en/upload/
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http://nodemcu.readthedocs.io/en/dev/en/upload/

» rusky pokus o NodeMCU/Lua IDE v Jave
» Zije na http://esp8266.ru/esplorer/

» obsahuje editor, uploader, terminal

» verze 0.2.0 odpovida kvalité programu
» prvni pokusy o podporu MicroPythonu
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http://esp8266.ru/esplorer/

NodeMCU Web IDE

» Javascript i Basic mély web IDE, proc ne Lua?

* https://github.com/joysfera/nodemcu-web-ide
» Primitivni, ale prekvapive pohodlné

» Plan: lepsi editor se syntax highlighting
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https://github.com/joysfera/nodemcu-web-ide

Priklad v Lue: rozsvitit LED

On-board LED je pripojena mezi TX1 = GPIO2 a VCC

gpio.mode(4, gpio.OUTPUT)
gpio.write(4, gpio.LOW)
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Priklad: blikdni LED bez cekani

LED PIN =4
gpio.mode(LED PIN, gpio.OUTPUT)
value = true

tmr.alarm(0, 500, tmr.ALARM_AUTO, function ()
gpio.write(LED_PIN, value and gpio.HIGH or gpio.LOW)

value = not value
end)
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Priklad: pripojeni k AP

wifi.setmode(wifi.STATION)
wifi.sta.config("openalt","openalt")
tmr.alarm(1, 1000, 1, Function()
if wifi.sta.getip() == nil then
print("Pripojuiji...")
else
tmr.stop(1)
print("Pripojeno, IP je " .. wifi.sta.getip())
end
end)
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Priklad: HTTP GET

http.get("http://httpbin.org/ip", nil, Function(code,
data)

if (COde < 0) then
print("HTTP pozadavek selhal")
else

print(code, data)
end
end)
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Priklad: web server

srv = net.createServer(net.TCP)
srv:listen(80, Function(conn)
conn:on("receive", Function(sck, payload)
print(payload)

sck:send("HTTP/1.0 200 OK\r\nContent-Type:
text/html\r\n\r\n<h1>Ahoj z NodeMCU.</h1>")

end)
conn:on("sent", function(sck) sck:close() end)
end)
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Priklad: WS2812 LED pasek

ws2812.init()
-- prvni dvé RGB LED budou zelené
ws2812.write(string.char(255, 0, 0, 255, 0, 0))
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Priklad: WS2812 LED efekt

ws2812.init()
local i, buffer =0, ws2812.newBuffer(10, 3)
buffer:Fill(0, 0, 0)
tmr.alarm(0, 50, 1, function()
I=i+1
buffer:fade(2)

buffer:set(i%buffer:size()+1, string.char(0, 0, 255))
ws2812.write(buffer)
end)
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Strucné predstaveni horké novinky fy Espressif
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ESP8266

@

-

@

puvodné WiFi prevodnik k MCU bez konektivity
32-bit CPU na 80/160 MHz, 80 % volné kapacity
96 kB datové pameti

16 GPIO pinu

obvykla rozhrani: UART, SPI, 12S, ADC, PWM
spici rezimy

drtive nizka cena (< 40 Kc¢)

Petr Stehlik (pstehlik.cz) ESP32 30



ESP8266 v praxi

» uzavrené SDK, verze NonOS a OS (FreeRTOS)

> slaba dokumentace, puvodné pouze v cinstine

» blob pro WiFi stack, asynchronni volani , userspace”
> CPU nesmime zdrzet déle nez 10 ms

» polovina RAM obsazena WiFi stackem

» 716 GPIO pouzitelnych tak 10

> pouze jeden ADC (a jen 10bitovy)

» [2Cjen softwarove
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ESP32 = reseni vsech neduhu

» komplet open source vyvoj, od zacatku na GitHubu

* pouze FreeRTOS verze (zadny Non-OS)

» dvé CPU jadra Tensilica LX108 na 160 (240?) MHz!

* jedno CPU aplikacni, druhé pro WiFi? Nove i plny SMP

» 512 kB RAM! Volnych pro uzivatele cca 170 kB

* 36 GPIO, vic a presnéjsi ADC, nove DAC, HW 12C, touch senzory

» dlraz na bezpecnost, HW akcelerace sifrovani

» duraz na nizkou spotrebu, sleep mody, lepsi vyrobni technologie
» Bluetooth LE a rychlejsi WiFi (150 Mbps)

» RTC, ULP koprocesor, Ethernet, CAN, IR, ..., ..., ...
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modul

# 802.11BGN HT40 * 150Mbps * Bluetooth » Bluetooth LE » Ultra long range
# Dual core CPU » Dual FPU » Iterative 32x32 multiplier » 32-bit integer divider
_® 40-bit MAC (multiply and accurmulate) » 240MHz CPU clock » PWM # data cache
* 512 kByte SRAM » 8 MByte Flash = Timers » 32 x GPIO = 4uA interactive low power sleep
* Low power retention memory * Memory protection unit » 4096-bit RSA Accelerator
* ECC accelerator » AES-256 # Flash encryption » Secure boot » 1024-bit OTP memory
® 2x |25 = 3x SPI = 3x 12C = SD Card interface LCD interface « PWM motor drivers
* Capacitive touch sensor  Hall sensor ® Low noise amplifier # Slow clock ¢ Secure boot
* 12-channel dual ADC » -40°C to 125°C ambient temperature operation
* Dual 10-bit DAG # Calibrated BMHz clock » 160kHz low power RTC
*» Secure boot * 32kHz low power oscillator * 12 years longevity commitment
= 2.0V to 3.6V wide supply voltage range operation

ESP32 News!

Scheduled

Release: Tst
September 2016
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ESP32 blokovy diagram
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Vyvojovy modul ESP32

ESP32 Dev Board PINMAP
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Jak ESP32 programovat?

* Primarnée skrz ESP32 IoT Development Platform

» |IDF (1.rijna verze 0.9) — GitHub espressif/esp-idf

» prehled vydani: github.com/espressif/esp-idf/releases
» Arduino core (7.rijna v0.0) — espressif/arduino-esp32

» MicroPython (?)

* NodeMCU Lua - esp32 branch nodemcu
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ESP3242 ESP32S od Ai-Thinker
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» Espressif prodava samotné cipy

> Ai-Thinker a dalsi vyrabéji moduly ¢i primo desky

» Adafruit, AliExpress, Seeed Studio atd. je prodavaji
» prehled napriklad na www.esp32.net
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http://www.esp32.net/

ESP32 informacni zdroje

» espressif.com/products/hardware/esp32/resources
» github.com/espressif/esp-idf/tree/master/docs
o www.esp32.com Férum

Petr Stehlik (pstehlik.cz) ESP32 39


http://www.esp32.com/

Diky za pozornost

... a tésim se na otazky

Petr Stehlik

www.pstehlik.cz
https://plus.google.com/+PetrStehlik
petr@pstehlik.cz
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