0000000000000000000000000000000000000

Arduino v Internetu veci

Martin Sojka ¢ martin.sojka@nic.cz * 30.11.2013
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O cem budeme mluvit?

e Coje Arduino?

-

e Co je Internet véci?

-

e Co je nového v Arduino YUN

e Ukazky aneb hrajeme si po praci

I o 8 1 | [ of pticaves



Co to je Arduino?

Hardware
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Hardware

e vyvojovy Kit s jednoCipovym mikrokontrolerem ATmega

* jednoCipy s architekturou AVR, osmibitove procesory
typu RISC

e jednotlive typy desek se liSi pouzitym procesorem
(ATmega32u4, ATmega168, ATmega328,...)

e nejvetsi rozdil je ve velikosti pameti a poctu
vstupu/vystupu
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Hardware

e Kazdy jednocCip obsahuje krome CPU i dalsi
periferie — casovace, A/D prevodniky, ...

 Na desce je i nekolik dalSich obvodu —
stabilizatory napajeciho napeti, radice USB, ...

e V/stupy a vystupy uP jsou vyvedeny do
standardizovanych konektoru, jejich stejné
umisténi umoznuje pouzivani ,shieldu”
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Arduino Uno

e ATmega328
e 14 digitalnich vstupu/vystupu
e 6 analogovych vstupu

e Flash 32 KB (-0,5 KB pro bootloader)

e Radi¢ USB - ATmega16U2

PN o £ ) | [ o iicire



Arduino Mega 2560
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e ATmega2560
e 54 digitalnich vstupu/vystupu
e 16 analogovych vstupu

e Flash 256 KB (-8 KB pro bootloader)
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Arduino Leonardo
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e ATmega32u4

e 20 digitalnich vstupu/vystupu

e 12 analogovych vstupnich kanalu
e Flash 32 KB (-4 KB pro bootloader)

e Hardwarovy stack pro USB, nepotfebuje dalSi obvod
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Arduino Micro
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e ATmega32u4

e 20 digitalnich vstupu/vystupu
e 12 analogovych kanalu

e Flash 32 KB (-4 KB pro bootloader)

e Stejné jako Leonardo, jen bez stabilizatoru
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Arduino Due

e Prvni deska zalozena na 32 bit ARM procesoru SAM3X8E ARM
Cortex-M3

e 3,3V logika

e 54 digitalnich vstupu/vystupu

e 12 analogovych vstupu (12 bit)
e 2 DAC prevodniky

e 84 MHz

e JTAG header
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Vyvojove prostredi+jazyk

* jednoduché vyvojove prostredi

e programy (sketche) se piSi v jazyce APL, coz je
zjednoduseny Wiring, coz je zjednodusene C

e komplikovangjsi zalezitosti, jako tridy, objekty, atd.
jsou ,,schovanée”

e plne otevrené prostredi, neni problém ho pouzivat pod
Windows, MacOS nebo v Linuxu.

e kod je kompilovan avr-gcc a nahran do uP avrdude
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Vyvojove prostredi+jazyk

e kod bezi v realnem Case, neni tam operacni
system, mame 100% kontrolu nad piny

e programovat Ize i v prostredi pro opravdove
programatory, tedy napr. v Atmel Studiu
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Hello World = Blink.ino

I o 8 1 | [ of pticaves



Pull up odpory na pinech
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e vsechny piny maji softwareove ovladané pull-up odpory 20KQ -
50KQ

e ochranné diody jak na + tak na zem
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Pull up odpory na pinech

e diody nejsou dimenzované na dlouhodobé zatizeni,
max vystupni proud z I/0 pinu je 40 mA, vnitrni odpor je 25 Q,
takze zkrat muze znamenat konec

e odpor se zapina softwarove:

pinMode (pin, INPUT) ;
digitalWrite (pin, HIGH) ;

e funguje to i u analogovych pinu
digitalWrite (14, HIGH);
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Co to je PWM?

e Pulsne sirkova modulace — audio signaly, stmivani, rizeni
motoru, atd.
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e | ze pouzit prostym uzitim
analogWrite (pin, dutyCycle);

e Spousta dalSich moznosti pfi pfimém nastavovani registru
casovacu procesoru
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Vyroba

e Arduino je OpenHardware, kazdy ho muze
vyrabet a prodavat

e Licencovany je jen nazev a logo

e Je obrovska poptavka po deskach, shieldech a
nejruznéjSich modulech

e Kde je poptavka, je nabidka
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e Je k dispozici nepfeberné mnozstvi modulu

A#S0 New Arduino Ultrasonic iR
Module HC-SRO4 Distance Sensor 1002 7:15PM
Prototyping Platform

From China

Detector Ethanol Detection for 10d 16h left
Arduino MQ3 Alcohol Ethanol LO 1209200
Sensor Breath Gas

From China

2 pes NRF24L01+ Wireless 2.4GHz ~ 2n1e
Transceiver Module for AVR Arduing 1093 1207PM
PIC

From Hong Kong

G Top-rated saller

32.62 czi
Buy It Mow

Free shipping

104.92 czx

Buy It Now

Free shipping

179.23 czx
or Best Offer

Free shipping

1.8" Serial SPI LCD

Arduing Exsmple
With MiersBD

1.8" Serial 5P| LCD Module + 20h left
Friday, GAM

MicroSD Socket ( ST7735R ) - For

Arduino

From Hong Kong

MPU-6050 3 Axis Accelerometer + 3
Axis Gyro 6DOF Module 3.3V-5V

For Arduino

From Hong Kong

L298N Stepper Motor Driver hleft

Controller Board for Arduino

Today 11:11AM

From Hong Kong

. CZMNIC]

261.59 c7k
Buy It Mow

Free shipping

75.52 czk
Buy It Mow

Free shipping

13112 cax
0 bids

Free shipping
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Internet veci

e Koncept nove oblasti internetu, kde spolu komunikuji
heterogenni site, propojujici realne a virtualni objekty

e Objekty jsou identifikovatelnée

e Maji autonomni reakce na podnety z realného sveta
e Rozvoj IPv6

e Probléemem je bezpecCnost a napajeni

e Hleda se komercni potencial
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Arduino YUN

ARDUINO
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e ATmega32u4 + Atheros AR9331
e 20 digitalnich vstupu/vystupu
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T
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e 12 analogovych vstupnich kanalu

e Flash pamét’ 32 KB (-4 KB pro bootloader)

e Atheros: RAM 64 MB DDR2 + Flash 16 MB (-8 MB pro image)
e Ethernet 100Mbit/s

e WiFi 802.11b/g/n

e USB 2.0 Host

e Micro-SD slot
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Arduino YUN

e Atheros AR9331 — SoC s integrovanym
ethernetem a wifi. Bezi na ném linuxova
distribuce Linino, coz je orezané OpenWRT

e dostatek vykonu pro autentizaci, Sifrovani, ...

e neobsahuje regulator — napajeni pres USB
konektor, externim zdrojem nebo pres PoE
modul

e nova verze IDE (1.5.4) — umi najit Arduino
v lokalni siti, pomoci SSH nahrava kod
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Arduino YUN bez krytu
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Knihovna Bridge

e Na strane Arduina <Bridge.h>, na strane Linina

ATmega
32u4

|

USB
Prog,

Rx

Tx

| ARDUINO ENVIROMENT |

bridge.py

e Ve sketchi Bridge.begin () spusti v Lininové konzoli
prikaz run-bridge

S
BR%GE
<

Tx

Rx

uUsB
Linino HOsT
AR9331 |
sSD
CARD
WiFi ETH

Interface] |interface

LINUX ENVIROMENT
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Knihovna Bridge

* Process
Umoznuje spoustét proces v Lininu a komunikovat s nim

e Console
Ekvivalent Sériové konzole, ale po siti. Komunikace pfistupna pres
telnet nebo v okné Seériovy monitor v IDE

* FilelO
Pristup k SD karte

e HttpClient
Provadi http requesty do internetu
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Knihovna Bridge

 Mailbox
interface k jednoduché databazi v bridge.py, ktera je dostupna pres
RESTAPI z venku

 YunClient
emuluje TCP spojeni pres bridge na libovolny host/port

e YunServer
HTTP server na arduinu

e HTTP client
vytvori na Lininu HTTP klienta, cokoli prijde na /arduino/... tak se

preposle arduinu
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Temboo

e webova sluzba ,APIl k API”

e zjednodusuje a unifikuje pripojeni k vice nez 100 sluzbam
(napf. Gmail, Facebook, Dropbox, Twitter, ...)

o Ukazkove sketche

e Aplikace v Pythonu v Lininu - interakce s webservice
Temboo

e Sketche vyuzivaji dedikovanou knihovnu
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Priklad

Pouzijeme Temboo pro jednoduchy sketch, ktery posle mail z vaseho
Gmail ﬂéiu(https://www.temboo.com/arduino/send—an—email)

#include <Bridge.h>
#include <Temboo.h>

#include "TembooAccount.h" // contains Temboo account information

* k)

void loop () {

TembooChoreo SendEmailChoreo;
SendEmailChoreo.begin () ;

// set Temboo account credentials

SendEmailChoreo.
SendEmailChoreo.
SendEmailChoreo.

// identify the
SendEmailChoreo.

setAccountName (TEMBOO ACCOUNT) ;
setAppKeyName (TEMBOO APP KEY NAME) ;
setAppKey (TEMBOO APP KEY) ;

Temboo Library choreo to run (Google > Gmail > SendEmail)
setChoreo ("/Library/Google/Gmail/SendEmail™) ;

// set the required choreo inputs

SendEmailChoreo

SendEmailChoreo.addInput ("Password", GMAIL PASSWORD) ;
SendEmailChoreo.addInput ("ToAddress", TO EMAIL ADDRESS);
SendEmailChoreo.addInput ("Subject", "ALERT: Greenhouse Temperature");
SendEmailChoreo.addInput ("MessageBody", "Hey! The greenhouse is too cold!");
unsigned int returnCode = SendEmailChoreo.run();

SendEmailChoreo.close () ;

.addInput ("Username", GMAIL USER NAME) ;
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Spacebrew

 \WWebovy nastroj pro wysiwyg vytvareni siti
Interaktivnich zarizeni

e Propojovani zdroju dat a ovladanych modulu
e Pripojeni pres websockets

e Open source
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Ukazky...
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Online senzor prachovych castic
e http://arduino.labs.nic.cz/dust

GP2Y1010AUOF (Sharp)
e Opticky senzor kvality vzduchu,
detekuje prachové Castice
e Fototranzistor zaznamenava odlesky od Castic,
osvicenych infra LED
e QObzviast citlivy na cigaretovy kouf
e 105
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Online senzor prachovych castic
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,Bezdratova meteostanice*
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2.4GHz RF transcievery DHT22
s ¢ipem nRF24L01
e Cip Nordic Semiconductor nRF24L01+ e |aciny digitalni senzor teploty (termistor)
e kompletni feSeni RF komunikace a vlhkosti (kapacitni senzor)
e SPlinterface e proprietarni protokol
e nizkovykonova verze s anténou na e data posila kazdé 2s
desce (dosah 50m) e stoji 10$
e stoji 3%
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,Bezdratova meteostanice*

ARDUINC
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,Bezdratova domacnost"

e Ovladani 230 V zasuvek pomoci 433 MHz
AM transmitteru
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ARDUINO.CC
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Ovladaci aplikace
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Dekuji za pozornost

Martin Sojka ¢ martin.sojka@nic.cz
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