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Introduction to Arduino

Arduino is a language, going to learn it like we'd learn a foreign language
don't learn all the grammar first, or all the words first, we go in circles
Explaining programming is kinda like explaining podcasting.  You have to do it / see it to really 
understand what's going on.  askaninja.com—special-delivery-1-what-is-podcasting

A simple Arduino Sketch
A Sketch ("Sketch" comes from Processing, the language Arduino is based upon) is a simple 
conversation between us and a machine
Programming is the language of machines, we're using Arduino to talk to an Arduino.  We could use C or 
assembly, but that would take all semester to learn
We'll learn what you learn the first week of any language class: "Hello, my name is jet and I like to 
dance."
setup() is  "hello".   You only say it once -- it starts the conversation
loop(): where the conversation happens
conversations (for now) are based on simple declarations and statements
declarations go in setup (for now)

int i;   is a declaration.  It declares that there's something called an int (don't worry about what it is) and 
its name is i.    This is like saying "there is a person named jet", only we're saying "there is an int 
named i".
an int is a integer, just like in high school.  it can only be a whole number, pos/neg, no fractions or 
decimals
in this context,  "int" is called a "type" and "i" is a "variable of type int".  Or you can just say  "i is a 
variable".
there are lots of other types/things we could give names to using variables: strings, floats, arrays, etc, 
but we'll ignore all of those for now

let's have a conversation using our friend int i, or just "the variable i". 
Conversations (for now) are based on simple declarative statements.   Instead of "is", we use the "=" 
sign.
"jet is hungry" =>  "jet = hungry";
there can only be one "=" in a statement.   "i = 2 = 2" is an grammatical error.
IMPORTANT:   one "=" sign means "is" in the sense of,  "make it true".  So,  "jet = hungry" means 
"starting now, jet is in the state of being hungry / jet is hungry"
a statement has an end, just like a sentence, only we use ";" instead of "."     A run on sentence is an 
interruption  (error) in the conversation.
Two slashes "//" mean "ignore everything from here to the end of this line.   This is called a "comment", 
and you should use lots of them in your code
based on the above "i = 0;" is a statement.  so is "i = 1000;"   The first statement can be described as 
"starting now, i is 0" the second, "starting now, i is 1000".

get in the habit of only having one statement on a line and commenting your code
 // this is legal but it makes your program harder to read debug
int i; int j; i = 10; j = 30;
// so do this instead
int i;
int j;
i = 10;   
j = 20;
// you should also comment your variables, especially if it's not obvious what they do by their name
int i; // i is the number of times we see the switch pressed
// but it would be better to just name the variable "switchCount"
int switchCount; 

you can use a variable on both sides of the = sign, so  "i = i + 1000;" means "set i to be whatever it 
is now + 1000."
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let's have a conversation using our friend int i, or just "the variable i". 

based on the above "i = 0;" is a statement.  so is "i = 1000;"   The first statement can be described as 
"starting now, i is 0" the second, "starting now, i is 1000".

get in the habit of only having one statement on a line and commenting your code
 // this is legal but it makes your program harder to read debug
int i; int j; i = 10; j = 30;
// so do this instead
int i;
int j;
i = 10;   
j = 20;
// you should also comment your variables, especially if it's not obvious what they do by their name
int i; // i is the number of times we see the switch pressed
// but it would be better to just name the variable "switchCount"
int switchCount; 

you can use a variable on both sides of the = sign, so  "i = i + 1000;" means "set i to be whatever it 
is now + 1000."

i = 10;
i = i + 10;
What is the value of i at this point?  Is it 10 or 20?  Why?

Declarative statements can only do so much.  At some point, you have to ask a question or do 
something.    In Arduino, you usually do things with subroutines.   If you think of a variable as a noun, you 
might thing of a subroutine as a verb.  (And yes, some subroutines are nouns and some variables are 
verbs, but we won't worry about  that any time soon.)
sample program one: LED blink

/*
 * Blink
 *
 * The basic Arduino example.  Turns on an LED on for one second,
 * then off for one second, and so on...  We use pin 13 because,
 * depending on your Arduino board, it has either a built-in LED
 * or a built-in resistor so that you need only an LED.
 *
 * based on www.arduino.cc—Blink
 */

int i = 13;                // LED connected to digital pin 13, it has a resistor built in

void setup()                    // run once, when the sketch starts
{
  pinMode(i, OUTPUT);      // sets the digital pin as output
}

void loop()                     // run over and over again
{

  digitalWrite(i, HIGH);
  delay(500);
  digitalWrite(i, LOW);
  delay(500);

}

it only does one thing and it always  does the same thing.  BORING.   So let's ask it a question.  In 
Arduino, one way to ask a question is asking,  "if one thing is the same as / different than another thing".

Questions are called a "conditional statements", in this case, the "if statement".
syntax:  if ( a == b ) { statements_to_do_if_a_is_equal_to_b }
IMPORTANT:   Conditional statements needs TWO = signs.  

a = b:   makes a the same as b
a == b;  asks the question "is a the same a b"
"if (a == b) { do_something}" will do_something if a and b are the same
"if (a = b) { do_something}" will give a the value of b, and then do_something.  you probably don't 
want this to happen.

typical usage cases
"if i is 255 then set i to 0"  => "if (i == 255) { i = 0; }"
"if i is 0 then turn on ledPin" =>  "if (i == 0) { digitalWrite(ledPin, HIGH); }

"==" is a comparison operator, there are many more:  "!=" is "not equal to", "<" is "less than" and so on.  
There's a full list at  www.arduino.cc—HomePage with definitions
change demo program to have a loop:  i = i + 1;  if (i > 1000) { i = 500};  light led then delay(i).  
WHOOPS.  We were using i for which pin, right?
rename i to statusLed
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it only does one thing and it always  does the same thing.  BORING.   So let's ask it a question.  In 
Arduino, one way to ask a question is asking,  "if one thing is the same as / different than another thing".

change demo program to have a loop:  i = i + 1;  if (i > 1000) { i = 500};  light led then delay(i).  
WHOOPS.  We were using i for which pin, right?
rename i to statusLed
create new variable delayAmount
rewrite loop() using  statusLed and delayAmount
IMPORTANT:  use meaningful variable names.  You want to share this code (or have someone help 
you debug it), so use meaningful names. 
we can now test a variable and use that test to change the LED

/*
 * blink 2 -- using an if statement, change the rate at which an LED blinks over time
 */

int ledPin = 13;                // LED connected to digital pin 13, it has a resistor built in
int delayAmount = 500;          // the delay() command take the number of milliseconds, 500 is half a second

void setup()                    // run once, when the sketch starts
{
  pinMode(ledPin, OUTPUT);      // sets the digital pin as output
}

void loop()                     // run over and over again
{

  delayAmount += 100;
  if (delayAmount > 1000) {
    delayAmount = 500;
  }
  
  digitalWrite(ledPin, HIGH);
  delay(delayAmount);
  digitalWrite(ledPin, LOW);
  delay(delayAmount);

}

Some notes on what we've done so far
The "{" and "}" characters encapsulate a "block" of commands into something like a paragraph. 

Example:  setup() is everything between the first "{" and it's matching close "}", the same is true 
of loop().
blocks can "nest" inside one another,  and every "{" needs a matching "}" characters

loop() 
{
  if (a == b) {
   digitalWrite(a, LOW);
  } // matches the first { after if (a == b) 
} // matches the first { after loop()

Use "Auto Format" often on your sketch, it will help you find errors you've made in matching 
{ and } characters

setting a variable based on a switch
what happens if you put a switch between a pin and a power source?  you get a short circuit

You need a resistor in the mix to protect the arduino.  A "pull-up" resistor means that when the 
switch is closed, a HIGH/on value goes to the arduino pin.  A "pull-down" resistor does the exact 
opposite -- when the switch is closed, the value to the arduino pin goes LOW/off.
yes, arduino has built in pull-up resistors on some pins, but get in the habit of putting resistors on 
switches that go to digital inputs.  Once you get the hang of doing it by hand, you can decide when 
to use the on-board resistors and how to use them
There is a detailed example of the hows and whys of pull up/down resistors with many illustrations 
at www.seattlerobotics.org—basics.html

To read a pin you have to use pinMode() to set the pin as INPUT and use digitalRead() on the pin
IMPORTANT:  You have to have something attached to the pin you're reading from.  If nothing is 
there, then you will get random values, you will NOT get "off" by default.
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setting a variable based on a switch

To read a pin you have to use pinMode() to set the pin as INPUT and use digitalRead() on the pin
IMPORTANT:  You have to have something attached to the pin you're reading from.  If nothing is 
there, then you will get random values, you will NOT get "off" by default.
turn the light on/off when the switch is pressed

/*
* led_switch  turn an LED on and off using an external switch
 */

int ledPin = 13;                // LED connected to digital pin 13, it has a resistor built in
int switchPin = 8;              // switch is connected to pin 8
int delayAmount = 500;          // the delay() command take the number of milliseconds, 500 is half a second
int switchStatus = 0;           // whether or not the switch is pushed.  We set it to 0 by default.

void setup()                    // run once, when the sketch starts
{
  pinMode(ledPin, OUTPUT);      // sets the digital pin as output
  pinMode(switchPin, INPUT);    // sets the digital pin as input
}

void loop()                     // run over and over again
{

  switchStatus = digitalRead(switchPin);  // read the pin

  if (switchStatus == HIGH)
   {                             // this block of  commands is only executed if switchStatus is HIGH
    digitalWrite(ledPin, HIGH);  //
    delay(delayAmount);          //
    digitalWrite(ledPin, LOW);   //
    delay(delayAmount);          //
  }                              //
}

The big lie
you can't have a conversation with a machine, silly. 


