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Co je Arduino

Platforma pro vyvoj nad mikrokontrolérem

Vznik v roce 2005 v Itélii

Opensource

Multiplatformni

Otevrené zacatecnikim
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Co je Arduino

- Hardware vychazi z prostredi Wiring - hupsiringorgcor

- Software z PIOCESSing - https://processing.org/

void setup() {

}
void loop(X

}
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ATmega 328p - core
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ATmega 328p - pojistky

- Zakladni nastaveni MCU
- 24 bitu

mEDBG v | ATmega323?  ~ 152~ |[Apply| | oxiESSOF

- Spatné nastaveni MCU umrtvi
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ATmega 328p - bootloader

- Umoznuije preprogramovat MCU bez programatoru

- Preneé toho vyuziva Arduino UNO

- Velikost se nastavuje v pojistkach

Program memory
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Jak na debug?




Ze by takhle?

void setup() {
Serial.begin(9600);

}

void loop({
Serial.printin("Start work");
// do some stuff
Serial.printin("Work done");

}

Ale co kdyz potrebuji pouzit seriovku na néco jiného?




Softwaroveé reseni

- Simulace v Atmel Studiu

- Visual micro

void loop() {
// put your main code here, to run repeatedly:
digitalWrite(13, HIGH);

Load immediate
Load immediate
Call subroutine

Load immediate
Load immediate
Load immediate
Load immediate
Call subroutine

Load immediate
Load immediate
Call subroutine

--- C:\Program Files (x86)\Arduino/Test.ino -------------------------c-—-

geeaaa74  LDI R22,6x81

eeeaaa’s LDI R24,8wal

@epaae76 CALL exesoeelBA
delay(1808);

O peeean7s LDI R22,8xES
geeaaa7s  LDI R23,8w83
@opaae7A  LDI R24,8x80
eeeaea7E  LDI R25,6.86
geeaea7C  CALL exeaaasars

digitalWrite(13, LOW);
@eeaa07E LDI R22,8x80
eeaaaa7F LDI R24,6x80
8 CALL ax 1BA
delay(1eaa);

@ ceoeees2 LDI R22,BxES
geeaERE>  LDI R23,8w83
peeaaasd  LDI R24,8w88
@eea@085 LDI R25,0x80

o

b

JMP i F5

Load immediate

Load immediate

Load immediate

Load immediate
Jump

--- C:\Program Files (x86)\Arduino‘\hardware\arduino\avricores\arduino/wiring

{



Simulace v Atmel Studiu

File Edit View VAssist{ ASF Project Build
i~ -G a6 3 B[9-0-

main.cpp hooks.c

> Testino
1 FEvoid setup() {
// put your setup code here, to run once:
pinMode (13, CUTPUT}; ® B EEPROM
L [ [_§ EXTERNAL INTERRUPT
L= PORTB

[ ST

o
il

Hveid loo e

g putp::;ui main code here, to run repeatedly: QPQRTC

digitallirite(13, HIGH); SRIPORTD

delay(lee8); Mame Address Value Bits

digitalurite(13, LOW); WepiNe 023 620 OO@OOO000
WeDDRE G4 20 CO@O0OO000
L} i PORTE 20 OO@0O0000

W

19
11
132
13

" Solut.. B Prop... B Proc...

Watch 1 ¥ Memory 1 > 1 Xx

| Name Type Memory: | prog FLASH

@ timer0_millis unsignee N oo suzace ec
i timerD_fract unsignes prog @xeess 6e
@ timer0_overflow_count unsignet prog 8x2814 @c
prog 8x881E be
prog @x@882s ec
prog @x8e32 6e
prog @x2e3C

prog 2xee4s

L3RS LBER
L3RI

JA Watch 2

Stopped




Visual Micro

- Viz prednaska ,Jak vyuzit Arduino naplno! od Adama Horcici
- Podporuje breakpointy

- Lze sledovat obsah proménnych v pameéti
- Komunikuje po seriové lince

- Podporuje Atmel Studio a Visual Studio

- Pridava vlastni kod do programu

- Licence od £15




Hardwarove reseni - technologie

- Joint Test Action Group (JTAG)
- Serial Wire Debug (SWD)

- debugWIRE

- PDI,...




Joint Test Action Group (JTAG)

- Definovany v IEEE 1149.1
- Vyzaduje nejmeneé 4 vodice
- Vznikl pro testovani ploSnych spoju
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Serial Wire Debug (SWD)

Soucasti CoreSight™ Debug Access Port

Dvoupinova alternativa k JTAGU

Od spolecnosti ARM Holdings
Pouze ARM architektura




debugWIRE

- Seriovy protokol
- Jednodussi alternativa k JTAGu
- Komunikace po jednom dratu

- MCU je nutné prepnout do debug maédu

- Pouze nekteré procesory AVR




Hardwarovy debug - nastroje

Atmel JTAG'CE3 - celé portfolio od Atmelu

SEGGERJ'Llnk - ARM procesory

AVR Dra 80N - pouze AVR procesory

Arduino Zero (MO Pro)

ATmega328P Xplained



Adruino Zero (MO Pro)




Adruino Zero (MO Pro)

Obsahuje Atmel's Embedded Debugger (EDBG)

N 7 /7

Debug primo v Arduino IDE (vyuziva GDB)

Napéti pouze 3,3V (neni 5V tolerantni)

Plnohodnotny HW debug!

ARM Cortex® M0+



ATmega328P Xplained




ATmega328P Xplained

- Stejny MCU, pinové kompatibilni s Arduino UNO
- Obsahuje Atmel's Embedded Debugger (mEDBG)
- Plnohodnotny HW debug (debugWIRE)




Cim na debug Arduino UNO?

- Atmel JTAGICE3
- AVR Dragon

- Upravena deska ATmega328P Xplained




Priklady

Simulace z Object souboru

Debug z Object souboru s JTAGICE3

Arduino knihovny v Cistém C++

Arduino MO Pro

ATmega328P Xplained




Dotazy




Dekuji za pozornost

void setup() {
Serial.begin(9600);
LCD.init();
Lecture.init();
Serial.printin(F("Lecture started"));

}
void loop(X

Slide *slide;

while(slide = Lecture.nextSlide(){
LCD.printSlide(slide);

}

if(slide == OX
Serial.printin(F("Lecture is done")),
LCD.shutdown();

}
}



