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> Arduino € uma plataforma para prototipacao (rapida) de projetos

> Facilitar a concepcao e a programacao de hardware/software,
principalmente para iniciantes

> Foco em Eletronica Digital, Embarcados e Internet das Coisas (IoT)
> Encapsula e prové funcdes (métodos) padroes
> pinMode, digitalWrite, digitalRead, analogWrite, analogRead, ...

> https://www.arduino.cc/reference/en/

> Prototipagem rapida nao significa “de qualquer jeito”


https://www.arduino.cc/reference/en/
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> Principais desafios ou problemas (software)
> Duplicacao de coédigo fonte
Cadigo fonte extenso

Complexidade de manutencéao e evolucdo do prototipo

)
)
> (Re)desenvolvimento constante (de classes, fun¢des, utilitarios, ...)
> Tamanho final do projeto compilado

)

Dificuldade na colaboracdo e compartilhamento de experiéncias



Contextualizacao

'@ 1_BlinkLed | Arduino 1.8.9
Arquive Editar Sketch Ferramentas Ajuda

1_BElinkLad &

vold setup() {
pinMode (LED BUILTIN, OUTPUT):

void loop() {
digitalWrite (LED BUILTIN, HIGH):
delay (1000):
digitalWrite (LED BUILTIN, LOW):;
delay (1000) ;
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Arquive Editar Sketch Ferrarmentas Ajuda

2_BlinkLed__Library_

#include <LedUtils.h>
LedUtils ledUtils = LedUtils():
void setup() {

ledUtils.begin (LED BUILTIN) ;

void loop() {
ledUtils.blink():
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> Permite um design melhor da estrutura do software (sketch),
pois resulta no encapsulamento e modularizacao de
componentes (classes, constantes, structs, funcdes e outros)
> Beneficios
> Coesao (responsabilidade uUnica) e acoplamento
> Simplificacao (abstracao) do uso de componentes de software
> Reuso de modulos e/ou componentes
> Menor custo (tempo e complexidade) na manutencéo e evolucao

> Colaboracéo e compartilhamento de iniciativas (open source HW e SW)
D e eeeeeeSS—S—————————————
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> Atualmente, 2328 bibliotecas N0 Arduino Library Manager
> 962 autores distintos

> Mais pontuados (starred)

> ArduinoJson (3849), WiFiManager (3371), FastLED (3081), IRremote (2635),
Blynk (2275) e PubSubClient (2197)

> Categorias

> Communication (536), Sensors (458), Device Control (403), Display (231),
Signal Input/Output (181), Timing (101), Data Processing (82),
Data Storage (66), Other (217), Uncategorized (53)

” 13 7 (13

> Outras consultas: “Most recent”, “Most forked”, “By type”, “By license” e
“By architectures”


https://www.arduinolibraries.info/
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> Especificacao para desenvolvimento de bibliotecas

> Padroniza a estrutura da biblioteca para uso no Arduino IDE

> Possibilita publicacdo no Arduino Library Manager

> https://github.com/arduino/Arduino/wiki/Arduino-IDE-1.5:-Library-specification



https://github.com/arduino/Arduino/wiki/Arduino-IDE-1.5:-Library-specification
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Metadados da biblioteca 4 LEDUTILS

. _ e |
Layout de diretdrios e arquivos @ examples

4 (@ BasicSample

Exemplos de uso BasicSample.ino

Palavras-chave (keywords) 4 (& src
LedUtils.cpp

LedUtils.h
keywords.txt

Flag de desenvolvimento

Exemplo “LedUtils’

library.properties
README.adoc



https://github.com/guilhermefarto/arduino-lib-builder/tree/master/SampleArduinoLibraries/LedUtils
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> Metadados da biblioteca

> Arquivo “library.properties” que contém info sobre a biblioteca

2 name, version, author, maintainer, sentence, paragraph, category*,
url, architectures, includes, (precompiled € Idflags)

> * = Display, Communication, Signal Input/Output, Sensors, Device
Control, Timing, Data Storage, Data Processing, (Other)
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> Metadados da biblioteca

library.properties
name=LedUtils
version=1.0.0
author=Guilherme de Cleva Farto
maintainer=Guilherme de Cleva Farto <guilherme.farto@gmail.com>
tence=Esta biblioteca facilita a manipulacao de LEDs
agraph=Fornece funcoes para interagir com LEDs e simplificar a prototipacao
category=5ensors
url=http://github.com/guilhermefarto/

architectures=*
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> Layout de diretdrios e arquivos

> Diretorio “src” deve conter todos os subdiretorios e arquivos
LedUtils/src/LedUtils.h
LedUtils/src/LedUtils.cpp

> Diretdrio “src” pode conter subdiretérios e componentes auxiliares

LedUtils/src/utility/LedConstants.h (+LedConstants.cpp)
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> Layout de diretdrios e arquivos
> LedUtils.h

> LedUtils.cpp



https://github.com/guilhermefarto/arduino-lib-builder/blob/master/SampleArduinoLibraries/LedUtils/src/LedUtils.h
https://github.com/guilhermefarto/arduino-lib-builder/blob/master/SampleArduinoLibraries/LedUtils/src/LedUtils.cpp
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> Exemplos de uso
> Projetos (sketches) de exemplos podem ser distribuidos junto a biblioteca
> Diretorio “examples” deve estar na raiz da biblioteca (como “src”)
> Cada sketch de exemplo deve estar em um subdiretério
LedUtils/examples/BasicSample/BasicSample.ino
LedUtils/examples/MultipleLeds/MultipleLeds.ino

> Mantendo-se a estrutura recomendada, os exemplos da biblioteca podem
ser acessados pelo menu “File” > “Examples”
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> Palavras-chave (keywords)

> Permite destacar palavras-chaves de uso da biblioteca para melhorar a
usabilidade e sintaxe de desenvolvimento

> Nomes de classes, constantes, variaveis (publicas), fungdes, structs, ...

> FormatacOes podem ser condicionadas por tokens

KEYWORD1 (datatypes), KEYWORD2 (functions), KEYWORD3 (structures)
LITERALI1 (constants), LITERAL2 (?)

Y> Estilos estao descritos em “arduino-1.8.9\1ib\theme\theme. txt’

editor.data type.style, editor.function.style, editor.function.style,
editor.reserved word 2.style, editor.function.style
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> Palavras-chave (keywords)

ords.ixt

2_BlinkLed__Library_%§

HHHHEHHHEHHHEHHEHHHEHH SRS #include <LedUtils.h>
# Datat ( KEYWORD1)

HHHHEHHHEHHHEHHEHHHEHH SRS
LedUtils ledUtils = LedUtils():
LedUtils KEYWORD1

HHEHHHHHHHHHEHHHEEHHHHHHEHHHHEHHEHH void setup() {

# Methods and Functions (KEYWORD2) ledUtils.begin (Lﬁ[ BUILTIN) :
HHHERHHHRHHERHHHHHHHHHRHHHRRHHHRHAAHARRE }

begin 4

blink KEYL vold 1@@}:. I: ] {
HHHHBHHERHHHRHHHHRHHHHRHHERRHHHRHEAHHHRE ledUtils.blink();

# Constants (LITERAL1) }

HHHHHHHEHHHHHHHERHE AR
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> Flag de desenvolvimento

> Arduino IDE trata os diretorios de uma biblioteca como “read-only”
> Previne modificagdes indevidas na estrutura de exemplos da biblioteca

> Este comportamento pode ser desabilitado ao adicionar um arquivo
“.development” na raiz do diretorio da biblioteca

> O Arduino Library Manager (indexer) ndao ira atualizar (publicar)
bibliotecas que possuam o arquivo “.development”
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> Projeto em Nodejs para contribuir com a criacao de novas
bibliotecas por meio da geracao dinamica

> Interacéo baseada em CLI (command-line interface)

> Utiliza o conceito de templates para:
> Metadados da biblioteca

> Estrutura de diretoérios e arquivos (Lib Spec rev. 2.1)
> Projetos (sketches) de exemplos

> Inicializa Arduino IDE e VS Code para desenvolvimento e uso da
biblioteca gerada (e.g., novas funcdes e/ou testes)
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> GitHub

> https://github.com/quilhermefarto/arduino-lib-builder
> NPM (Node Package Manager)

> https://www.npmijs.com/package/arduino-lib-builder



https://github.com/guilhermefarto/arduino-lib-builder
https://www.npmjs.com/package/arduino-lib-builder
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> 1. Criar variavel de ambiente “ARDUINO HOME"

> 2. Copiar diretério “libraries-templates” para o diretério do Arduino IDE

> 3. Instalar Nodejs (versao igual ou superior a v10.13.0)

> 4. Instalar pacote “arduino-lib-builder” via NPM
npm install -g arduino-lib-builder

> 5. Executar CLI (command-line interface)

arduino-lib-builder


https://github.com/guilhermefarto/arduino-lib-builder/tree/master/libraries-templates
https://nodejs.org/en/
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tem32hcmd.exe - arduino-lib-builder

C:'\Users\guilherme.fartorarduino-lib-builder

What is the name of the library?

What is the main description?

What is the detailed description?

What is the version of the library?
What is the name of the author?

What is the mail address of the author?
What is the category of the library?
What is the URL or web page of the library?
What is the license of the library?
What is the output path directory?

What is the Arduino library template?
Confirm library creation?

Done! Arduino Library [ArduinolLibrary] | successfully generated at [C:heletronicadigitaliarduino-1.8.9\1libraries]
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> Bibliotecas customizadas podem ser compartilhadas
publicamente com a comunidade Arduino

'?.?,' sketch_jul18a | Arduinc 1.8.9
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch_jultga Fiz Encoding & Reload
volid set Manage Libraries.., Ctrl+5Shift+I
} Serial Monitor Ctrl+Shift+ M
Serial Plotter Ctri+5Shift+L

void lod WIFIT01 / WiFiNIMA Firrnware Updater

} Board: "Arduino/Genuino Uno" ¥
Port
Get Board Info
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"?g' Library Manager

Type | All w | Topic | All w | |arduinojson

X

Arduinodson by Benoit BElanchon

An efficient and elegant I50N library for Arduino. Arduinolson supports  serialization, ¥ deserialization, ¥ MessagePack,
fixed allocation, ¥ zero-copy. ¥ streams. and more. It is the most popular Arduine library on GitHub »¥¥¥%, Chack cut
arduinojson.org for a comprehensive documentation.

More info

CayennelPPDecode by Luiz Henrigue Cassettari & The Things Network

Decode CayennelPP to Json format as TTN. Library to deode CayennelLPF payload data to Json{Arduinolson), the json field
name was based on The Things Network payload format Cayenne LEP.

More info

Constellation by Sebastien Warin

ArduinofESP library for Constellation 1.8 Arduino/ESP library for Constellation 1.8, This library use the Arduino JSON library
(https://github.com/bblanchon/Arduinolson) (version 5.x) to encode B decode 1SOMN.
More info
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> 1. Compartilhar a biblioteca em um repositorio publico (*Lib Spec)
2 GitHub, BitBucket OU GitLab

> Nao esquecer “.development” na raiz do diretério da biblioteca

> 2. 0 atributo “name” (arquivo “library.properties”) nao deve ser
repetido com outra biblioteca existente

> 3. Criar uma “tag” ou “release” para o repositorio

> 4. Abrir uma “issue” na pagina oficial do Arduino (GitHub) para solicitar
a publicacdo da biblioteca (adicionar link do repositorio publico)

> 5. A biblioteca sera indexada e publicada via Library Manager



https://git-scm.com/book/en/v2/Git-Basics-Tagging
https://help.github.com/en/articles/creating-releases
https://github.com/arduino/Arduino/issues
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(D 971 0pen .+ 6,748 Closed Author - Labels = Milestones « Assignee = Sort =

(@ [Library Manager] Please change name of

Step_CYC10_Seven_Seq DisplayCYC10_7_seg_display library —

#9080 opened T hours ago by PulseRainmaker

(@ Add SparkFun's Ambient Light Sensor Arduino Library to Library Manager

#4079 opened 9 hours ago by edspark

@ Want to correct library name of WiredControIIer_asukiaaa— 12

#4077 opened 14 hours ago by asukiaaa

@ Add "Senses_wifi_esp32” library to Library manager Arduino IDE 21

#8075 opened 17 hours ago by |saranu

O] [Library Manager] ShiftDisplay2 Library—

#9074 opened 20 hours ago by ameer1234567890

@ [Library Manager] TFL-Status Library_ [z

#9073 opened yesterday by dushyantahuja
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https://www.arduino.cc/en/main/libraries

https://www.arduino.cc/en/hacking/libraries

https://qithub.com/arduino/Arduino/wiki/Arduino-IDE-1.5:-Library-specification

https://qgithub.com/arduino/Arduino/wiki/Library-Manager-FAQ

)
)
> https://www.arduino.cc/en/Hacking/LibraryTutorial
)
)
)

https://www.arduinolibraries.info/



https://www.arduino.cc/en/main/libraries
https://www.arduino.cc/en/hacking/libraries
https://www.arduino.cc/en/Hacking/LibraryTutorial
https://github.com/arduino/Arduino/wiki/Arduino-IDE-1.5:-Library-specification
https://github.com/arduino/Arduino/wiki/Library-Manager-FAQ
https://www.arduinolibraries.info/
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Guilherme de Cleva Farto

guilherme.farto@gmail.com
B https://github.com/guilhermefarto

m https://www.linkedin.com/in/guilherme-farto/

g https://twitter.com/gcleva




THE DEVELOPER'S
CONFERENCE



