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A project with Arduino
In order to create a project with Arduino there are two part to consider:

1. Hardware part

◦ The «real» components of the project:
◦ Circuit

◦ Sensors

◦ Actuators

◦ …

2. Software part

◦ The logic of the project:
◦ Setup function

◦ Loop function



Arduino simulator
We use a simulator of the Arduino embedded board:

https://www.tinkercad.com/

https://www.tinkercad.com/
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Software
Arduino has its Integrated Development Environment (IDE)

◦ https://www.arduino.cc/en/main/software

https://www.arduino.cc/en/main/software
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The meaning of programming



The meaning of programming
A programmer:

◦ Writes a sequence of instructions for the processor

◦ Uses a programming language «understandable» for humans

◦ C/C++ for Arduino 

◦ A compiler «transforms» this language in the binary representation

Programming
Language

Compiler Binary Code



Programming with Arduino
There are two main functions:

◦ Function setup

◦ executed only once

◦ Function loop

◦ continuously executed



Common functions
◦ pinMode(<number_of_pin>, INPUT or OUTPUT);

Set the pin in the input or output modality

◦ val = digitalRead(<number_of_pin>);
Reads the value from the specified digital pin and puts the value in val.

◦ val = analogRead(<number_of_pin>);
Reads the value from the specified analog pin and puts the value in val.

◦ digitalWrite(<number_of_pin>, LOW/HIGH);
Write a HIGH or a LOW value to a digital pin.

See the manual for available functions:

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

https://www.arduino.cc/reference/en/
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Arduino variables
In addition to functions, we can declare variables.

<type> <variable_name> = <value>

For example: 

int buttonPin = 3;

int valueFromSensor;

valueFromSensor = digitalRead(buttonPin);

Remember to add a ; at the end of each instruction and variable
definition.



Arduino data types
int

Integers are your primary data-type for number storage.

On the Arduino Uno an int stores a 16 bit value. This yields a range of 
-32,768 to 32,767 (minimum value of -215 and a maximum value of 
215- 1).

Int’s store negative numbers with the 2’s complement technique.

The Arduino takes care of dealing with negative numbers for you, so that 
arithmetic operations work transparently in the expected manner. 



Arduino data types
char

A data type used to store a character value. 
Character literals are written in single quotes, like this: 'A' (for multiple 
characters - strings - use double quotes: "ABC").

Characters are stores as numbers however through the ASCII chart.

The size of the char datatype is at least 8 bits.



Arduino data types
array

An array is a collection of variables that are eccessed with an index 
number.

All of the methods below are valid ways to create (declare) an array.

◦ int myInts[6];

◦ int myPins[] = {2, 4, 8, 3, 6};

◦ int mySensVals[6] = {2, 4, -8, 3, 2};

◦ char message[6] = "hello";



Arduino data types
Arrays are zero indexed, that is, referring to the array initialization above, 
the first element of the array is at index 0, hence

mySensVals[0] == 2, mySensVals[1] == 4

It also means that in an array with ten elements, index nine is the last 
element. Hence:

int myArray[10]={9, 3, 2, 4, 3, 2, 7, 8, 9, 11};

// myArray[9]    contains 11

// myArray[10]   is invalid and contains random 

information (other memory address)



Arduino variables



Arduino structures
We can change the flow of a sequence of instructions with control 
structures.



IF statement

if (condition) {

//statement(s)

}

else {

}



Conditions
Comparison operators:

◦ x == y (x is equal to y)

◦ x != y (x is not equal to y)

◦ x <  y (x is less than y)

◦ x >  y (x is greater than y)

◦ x <= y (x is less than or equal to y)

◦ x >= y (x is greater than or equal to y)



Example
if (x > 120) 

digitalWrite(LEDpin, HIGH);

if (x > 120)

digitalWrite(LEDpin, HIGH);

if (x > 120) 

{digitalWrite(LEDpin, HIGH);}

if (x > 120) {

digitalWrite(LEDpin1, HIGH);

digitalWrite(LEDpin2, HIGH);

}

// all are correct



For statement

for (initialization; condition; increment) {

// statement(s);

}



For statement

Initialization: happens first and exactly once.

Condition: each time through the loop, condition is tested; if it’s true, 
the statement block, and the increment is executed, then the condition
is tested again. When the condition becomes false, the loop ends.

Increment: executed each time through the loop when condition is true.

for (initialization; condition; increment) {

// statement(s);

}



Example

for (int i = 0; i <= 255; i++) {

analogWrite(PWMpin, i);

delay(10);

}



While statement

while (condition) 

{

// statement(s)

}



Example

int var = 0;

while (var < 200) {

// do something repetitive 200 times

var = var + 1; // same of v++;

}



Arduino structures



Programming with blocks
In Tinkercad you can program
also with logical blocks.

Click on «Code», then choose
the version «blocks» (text and 
blocks + text are also available). 


