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%5 Arduino Firmata@liID oy 17> b - 47TV

DEFEEFRSHEIHIG L2 IAT VN 59475
VAR ENRTWE T (F5).

EILEF

@ Arduino IDEDA VR b—=JU

V=27 74 Vi, GitHub® VU RV M) (https://
github.com/firmata/arduino) TR &1L T
WE 3. RP20401713 121X Arduino IDE Z I3 % &
HWTL k9. Arudino IDEZAA MPCIZA VA b —
VL EJ. Windows 10854 % L £3. Windows
10034121, Arduino IDEIZ~A4 270y 7k - XA b

Arduino IDE

Arduino LLC

40 % 34 e 5,
- - =

Arduino is an open-source electronics platform based on easy-to-use
hardware and software. It's intended for anyone making interactive projects.

®

mEEY-I

G URL L URL
. https://github.com/firmata/processing https://github.com/SolidSoils/Arduino

Processing http://funnel.cc NET http://www.acraigie.com/programming/
https://github.com/MrYsLab/pymata4d firmatavb/default.html
https://github.com/MrYsLab/pymata- Flash/AS3 http://funnel.cc
express http://code.google.com/p/as3glue/

Python https://github.com/tino/pyFirmata Pharo https://github.com/pharo-iot/Firmata
https://github.com/lupeke/python- https://github.com/ThomasWeinert/
firmata carica-firmata

PHP
https://github.com/firmata/pyduino https://github.com/ocasynnoum/phpmake
https://github.com/ntruchsess/perl- firmata

Perl firmata Haskell http://hackage.haskell.org/package/
https://github.com/rcaputo/rx-firmata hArduino
https://github.com/hardbap/firmata 0 ?ttpé://github.com/jacobrosenthal/

Ruby httgs://github.com/PlasticLizard/ iosfirmata
rufinol Dart https://github.com/nfrancois/firmata
http://funnel.cc http://www.maxuino.org/
https://github.com/nakkaya/clodiuno Max/MSP https://github.com/NullMember/

Clojure https://github.com/peterschwarz/clj- MaxFirmata
firmata Elixir https://github.com/kfatehi/firmata
https://github.com/firmata/firmata.js Modelica https://www.wolfram.com/system-modeler/
https://github.com/rwldrn/johnny-£five libraries/model-plug/

Javascript http://breakoutjs.com Go https://github.com/kraman/go-firmata
https://nodered.org/docs/faq/ - https://vvvv.org/blog/arduino-second-
interacting-with-arduino#firmata service
https://github.com/kurbatov/firmata4j open http://openframeworks.cc/documentation/

Java https://github.com/4ntoine/Firmata Frameworks| communication/ofArduino/
https://github.com/reapzor/FiloFirmata Rust https://github.com/zankich/rust-firmata

Pure Data https://github.com/NullMember/PDFirmata

B3 Microsoft Store 2*5 Arduino IDEDA > X h—Jb
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@ Mbed 0OS RP2040 Boards D& R

Arduino IDE# &L, [V =V ]—=>[K—=F]|=>[R—
FA =V %] TCR=F<A2 =Yy %B &, [rp2040]
THZ L, Arduino Mbed OS RP2040 Boards ® i
R (20224E5 AR C311) 2 &Sk L 7.

@ FirmataS 4 75U DER

R, [AryF =194 750 % 4 7 V—F]
»[FA TV ZEHR-]TIATITY - 4L =T
R &, [firmata] #FE L, WP (25.7) &2 & 5L
¥9. Arduino IDEICF 74NV FTA YA M—VERN
TVAEAIZE, COFMEAF Yy 7 TEET.

® RP2040[[)(F DEREXE

20234E9H W§ % T, Firmatasy 4 7 5 V1
RP240IMIJ DEREZT 7+ VW P TEEINTVERA
TL7. ConfigurableFirmata ® GitHub® ) R h1) @
1213, RP2040IA1F DR E AT B il s i Tw E
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S5XJ\1 Pico® USB;sH8

UZ M1 RP20401E(f D board.h DEE =

// Raspberry Pi Pico
// https://datasheets.raspberrypi.org/pico/
Pico-R3-A4-Pinout.pdf
|| defined (TARGET RASPBE
RRY_PI_PICO)

#elif defined(TARGET RP2040

#include <stdarg.h>

static inline void attachInterrupt (pin_size_t

interruptNumber, voidFuncPtr callback, int mode)
{
attachInterrupt (interruptNumber, callback,
(PinStatus) mode) ;
}
#define TOTAL_ANALOG_PINS 4
#define TOTAL_PINS 30
#define VERSION BLINK_PIN  LED_BUILTIN
#define IS_PIN DIGITAL (p) (((p) >= 0 && (p) < 23
|| (p) == LED_BUILTIN)
#define IS_PIN ANALOG (p) ((p) >= 26 && (p) < 26 +

TOTAL_ANALOG_PINS)
digitalPinHasPWM (p)
(IS_PIN DIGITAL(p)

#define
#define

IS_PIN_PWM(p)
IS_PIN_SERVO (p)

&& (p) != LED_BUILTIN)
// From the data sheet I2C-0 defaults to GP 4 (SDA)
// & 5 (SCL) (physical pins 6 & 7)
// However, v2.3.1 of mbed rp2040 defines WIRE_
// HOWMANY to 1 and uses the non-default GPs 6 & 7:
//#define WIRE HOWMANY (1)

//#define PIN_WIRE_SDA (6u)
//#define PIN WIRE SCL (7u)
#define IS_PIN_I2C(p) ((p) == PIN WIRE SDA
|| (p) == PIN_WIRE_SCL)
// SPI-0 defaults to GP 16 (RX / MISO), 17 (CSn),
// 18 (SCK) & 19 (TX / MOSI) (physical pins 21, 22,
// 24, 25)
#define IS_PIN_SPI (p) ((p) == PIN_SPI_SCK
|| (p) == PIN_SPI_MOSI || (p) == PIN_SPI_MISO
|| (p) == PIN_SPI_SS)
// UART-0 defaults to GP 0 (TX) & 1 (RX)
#define IS PIN SERIAL (p) ((p) == 0 || (p) ==1
[l (p) =4 || (p) =5[] (p) ==8 || (p) == 9
|l (p) == 12 || (p) == 13 || (p) == 16 || (p) == 17)
#define PIN_TO_ DIGITAL (p) (p)
#define PIN_TO_ANALOG (p) ((p) - 26)
#define PIN_TO_PWM (p) (p)
#define PIN_TO_SERVO (p) (p)

9. FNIHE > T, board.h(C:\Users\ 11—t
Z\Documents\Arduino\libraries\
Firmata) 77 A VEEHLET. 823frHH=H D
“felse” DHIICUZX M ZBIIL Y.

@ StandardFirmata 7 U4 —>3a>OEIL R

Firmata® 7 7 — & 7 = 7 & L C, Standard
Firmata 707 I 2% FJHLF 9. Arduino IDEZ#EHEL,
[ 774NV ] -] X% v F #l ] >[Firmata] —
[StandardFirmata] % Bl % ¥ 3. StandardFirmata T3,
T 74NV EMCTGPIOE Y250 ~ 15 F CL 2 R—-bENT
WA, £ TRP2040[FIC checkDigitalInputs
BRI, GPIO ¥ > LBz L 3 (UR R 2).

Arduino IDEIZBWT, [A7 v F|—>[H#GE - 2~
NRAN]IBLIUOIA4 3y - R=FIZHFEZAL]T,
Pico R — FIZHXAATLZE W,

PC hSDIER(E

@® Windows
Windows %> & @ Firmata D ¥fE % £ 5 { MR T 5
121%, Microsoft Store ® “Windows Remote Arduino

JZ k2 RP2040[E\F D StandardFirmata.ino DZE % =

Experience” 7 7V A — v a v HMHATE 9.
Arduino IDE & FBOFIHTA Y A b=V LEF. &
L, R4 (a) »[Connection] *# = 2 — T Connection
& L CUSB, Baud rate & L T57600 % ¥R L, i
ENTWDEY) 7N - K= b %EIRL, [Connect] &
U EMLET. FEHRSINTT 7+ )L b TDigital
—a—DHEFT. BMEMRELLT R4 ihb
Pico ® LED 23kt S L CTv» % Pin 25 (GP25) # [0v] ®
Wxz2z)y 27 LTAHELLS. LEDARITT 59T
7.

@ Linux

Ubuntu 22.04 ® B35 |- T Python T Firmata # g (2
TI/XALTAHAETY. B4 ¥ —HDPython s
\Zpyfirmataz{ Y A b=V L E7.
pip3 install pyfirmata

KR—FoEH*R7 714 V(~/.local/lib/
python3.10/site-packages/pyfirmata/
boards.py) #Picoll IZZH L ¥ 7. T,
FTATIN DA VT Y 7 A% 14HhH30ICEE
LET (UZXKI).

Picoz A A MZHH L £3. /dev/ttyACMO &
LTHIESNETOT, PN AEHMETEL LD

- -
- -

void checkDigitalInputs (void)
Hhg
if (TOTAL_PORTS > 16 && reportPINs[16]) outputPort (16
if (TOTAL_PORTS > 17 && reportPINs[17]) outputPort (17,
&g
if (TOTAL_PORTS > 28 && reportPINs[28]) outputPort (28,
if (TOTAL PORTS > 29 && reportPINs[29]) outputPort (29

readPort (16, portConfigInputs[l6]), false);
readPort (17, portConfigInputs([17]), false);
readPort (28, portConfigInputs[28]), false);
readPort (29, portConfigInputs[29]), false);
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‘Windows Remote Arduino Experience

Connection Digital Analog PWM About

n

Let's connect an Arduino

Connect an Arduino board to this device using the options below.
StandardFirmata must be uploaded to the device you are connecting
to. USB and Bluetooth connections must use the same baud rate the
Arduine is configured with.

For mare instructions, refer to the beginner’s tutorial found on
WindowsOnDevices.com
Connection Baud rate

use ~ 57600

Metwork settings

IP or Host Name Port

Connection Digital Analog

-

Pin 22
Digital @ output
Pin 23
Digital

Pin 24
Digital

Pin 25
Digital

@ Output

PWM

About

(IR

Disabled for

(a) Connection&LTUSB, Baudrate& LT
57600z #RT %

X4 WindowsEREE T Firmata 7 /51 ZDHI#

2, ur 4 v 2—H¥%dialout 7 )V —7IZBINL £

7.

sudo usermod -a -G dialout SUSER
firmata gpio.py (U X b4) i, Pico®LED

A3 HE#E & T % Pin 25 (GP25) & "H™ IZRkE L, 1

BA)—=7L, LIEEL, 1A —7L, &7

57075 LTY.

JZ K3 K—FOEHT 7 1) (board.py)
BOARDS = {

tarduino': {

'digital': tuple(x for x in range(30)),
# 14->30

'analog': tuple(x for x in range(6)),
'pwm': (3, 5, 6, 9, 10, 11),
'use_ports': True,
'disabled': (0, 1) # Rx, Tx, Crystal

1

&l
}

(b) Pin25M [Ov] DALY v S

®ZE e

(1) Firmata protocol.

https://github.com/firmata/protocol

(2) firmata/ConfigurableFirmata.

https://github.com/firmata/Configurable

Firmata/blob/master/BoardSupport.md

EZEHE - TALSDS

JZX b4 PicoDLEDPEHREINTWVWBBEZRIET S

firmata gpio.py

import time
import pyfirmata

# start connection to Arduino
# USB:
board =

board.digital [25] .write (1) #
time.sleep (1) 3
board.digital [25] .write(0) #
time.sleep (1) i
board.exit () #

/dev/ttyUSB0 or /dev/ttyACMO
pyfirmata.Arduino ('/dev/ttyACMO"')

LED on
1ls delay
LED off
1ls delay
exit

‘@1H=(11/25%55) T

% Bluetooth&Wi-Fi
SAANU=-J\1PicoW

J
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