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This first instalment which focusses on the code. The language used is 
called C/C++, if you have worked through the rest of this curriculum and 
used p5.js you will notice strong similarities to the syntax and structure. 


This will cover the very basics of using the Arduino Uno and a breadboard. 
The only component is an LED traffic light module. This is a set of three 
LED in a traffic light formation. 


You will get to grips of the basics as I have said but before you start 
adding more components and creating your own projects having a good 
understanding of the code is vital. There is a lot to do with the code which 
this part doesn’t cover but which are unique to robotics. 


The title robotics can be a misleading because our first idea is of a 
humanoid type machine from a film like terminator or a series like 
WestWorld. But the use of the Arduino is far broader than that. 


This is really an introduction to micro-electronics which doesn’t sound quite 
as snappy as robotics. Micro-electronics  covers not just motors but also 
displays and sensors. 


Saying that in the four part of this series you will build a small self 
driving robot car as well as an environment monitoring system. These first 
four books (I may well add more) will give a very good grounding to 
explore more fascinating projects. 


I love this topic, it is fun seeing something physical happen, even 
something as basic as blinking an LED. So let this be the beginning and 
dream some great projects and if possible create something that is a 
blessing to someone that meets a real need.  

Introduction
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Copyright 2022 The Happy Coder


Licensed under the Apache License, Version 2.0 (the "License"); you may 
not use this file except in compliance with the License. You may obtain a 
copy of the License at


    http://www.apache.org/licenses/LICENSE-2.0


Unless required by applicable law or agreed to in writing, software 
distributed under the License is distributed on an "AS IS" BASIS, 
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or 
implied. See the License for the specific language governing permissions 
and limitations under the License.


General Introduction


This workbook is all about learning to code the Arduino Uno. In this, the 
first workbook, I have endeavoured to keep the code to a maximum and 
the electronics to a minimum. The following workbooks will assume that 
you have completed this workbook. 


The code is free for you to use however you want to, but I would 
appreciate asking permission (see facebook page for the happy coder) if 
you are going to use any of the text, more than likely I would be more 
than happy for you to do so. 


© Copyright
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Unit #2 Functions

Sketch 1.2.1 a blinking function

Sketch 1.2.2 is this an argument

Sketch 1.2.3 a blinking stop


Contents
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The circuit diagram below shows which pins on the Arduino Uno are 
connect to which pins on the traffic lights. In the real world you will put 
the traffic light on the breadboard and connect them to the pins on the 
Arduino.


Circuit Diagram 1-1
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Circuit Diagram 1-1 



The use of circuit diagram is to simplify the connections. This table just 
illustrates the connections. 


Arduino Pins Traffic Lights

GND GND

11 R (red)

10 Y (yellow)

9 G (green)

Functions  of 6 20 Uno Part #1 Unit #2



The photo below shows one end of the USB cable connected to the Arduino 
Uno. The other end will connect to your computer. The LED Traffic Lights 
module sits on the breadboard and the wires form the connection between 
the module pins and the Arduino. 


The breadboard and Arduino Uno sit on an acrylic base that holds 
everything together neatly and tidily. 





Connecting your Arduino Uno
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Unit #2 Functions


Introduction to functions


Segmenting code into functions allows a programmer to create modular 
pieces of code that perform a defined task and then return to the area of 
code from which the function was "called". The typical case for creating a 
function is when one needs to perform the same action multiple times in a 
program. 
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We have a function called void setup(), a function called void loop() and 
now we are going to create one called void blink(). This is made up 
function where we are going to put our code for blinking. 


Arduino 1.2.1 a blinking function (part 1)

int delayPeriod = 250;

void setup()

{

  pinMode(11, OUTPUT);

}

void loop()

{

  for (int i = 0; i < 10; i++)

  {

    digitalWrite(11, HIGH);

    delay(delayPeriod);

    digitalWrite(11, LOW);

    delay(delayPeriod);

  }

  delay(2000);

}

void blink()

{

  

}
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Notes

We can put the function anywhere but it does start at the beginning and 
work its way down


Code Explanation:

void blink()

We have created a new function called blink()
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Now we are going to call it from inside the for() loop. This a cut and paste 
job, taking the code out and replacing it with the blink() function. 


a blinking function (part 2)

int delayPeriod = 250;

void setup()

{

  pinMode(11, OUTPUT);

}

void loop()

{

  for (int i = 0; i < 10; i++)

  {

    blink();

  }

  delay(2000);

}

void blink()

{

  digitalWrite(11, HIGH);

  delay(delayPeriod);

  digitalWrite(11, LOW);

  delay(delayPeriod);

}
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Notes

This can be useful for keeping the code neat and tidy, especially where 
you want to use the same bit of code repeatedly. One of the targets that 
coders try to achieve is to write as few lines as possible to achieve the 
same result. It is considered bad form to repeat lines of code 
unnecessarily.


Code Explanation:

blink();

This blink() function is called ten times in the for() loop
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Here we will combine functions and arguments. Using the above sketch we 
can rationalise it even more by using the two arguments in the function 
itself. We will start with just one and then add the other afterwards. We 
will also cage the delayPeriod to 100


Remove the line of code: int delayPeriod = 250;


Arduino 1.2.2 is this an argument? (Part 1)

void setup()

{

  pinMode(11, OUTPUT);

}

void loop()

{

  for (int i = 0; i < 10; i++)

  {

    blink(100);

  }

  delay(2000);

}

void blink(int delayPeriod)

{

  digitalWrite(11, HIGH);

  delay(delayPeriod);

  digitalWrite(11, LOW);

  delay(delayPeriod);

}
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Code Explanation:

void blink(int delayPeriod)

This is a variable inside a function, you can call it an 
argument. It will hold that value when it is called from 
somewhere else, in this case 100
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We can go one step further by adding in the count value of 10, there is a 
bit of cutting and pasting so work through the sketch to see how and why 
it is doing exactly what it does. We will change the rate of blinking so you 
can see a change.


Remove the for() loop from void loop() and put it in void blink()


Arduino 1.2.2 is this an argument? (Part 1)

void setup()

{

  pinMode(11, OUTPUT);

}

void loop()

{

  blink(100, 10);

  delay(2000);

}

void blink(int delayPeriod, int count)

{

  for (int i = 0; i < count; i++)

  {

    digitalWrite(11, HIGH);

    delay(delayPeriod);

    digitalWrite(11, LOW);

    delay(delayPeriod);

  }

}
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Notes

You have initialised them inside the function brackets. You draw their 
values from the void loop() function. 


Challenge

Change the values in blink(100, 10); 

Code Explanation:

int delayPeriod

int count

Both are variables that are arguments. They each take on the 
values of 100 and 10 respectively 
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In this next sketch we will use the += operator to slow the blink down. 
First this is our starting sketch


Arduino 1.2.3 a blinking stop (part 1)

int delayPeriod = 1000;

void setup()

{

  pinMode(11, OUTPUT);

}

void loop()

{

  digitalWrite(11, HIGH);

  delay(delayPeriod);

  digitalWrite(11, LOW);

  delay(delayPeriod);

}
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Changing the starting delay period to something much shorter 10 
milliseconds and increasing it by 20 milliseconds on each blink (iteration). 


a blinking stop (part 2)

int delayPeriod = 10;

void setup()

{

  pinMode(11, OUTPUT);

}

void loop()

{

  digitalWrite(11, HIGH);

  delay(delayPeriod);

  digitalWrite(11, LOW);

  delay(delayPeriod);

  delayPeriod += 20;

}

Code Explanation:

delayPeriod += 20;

We add 10 to the variable delayPeriod on every iteration
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If we wanted to stop the blinking at 1000 milliseconds we would need to 
first introduce another variable. We will call this increment and make it 
much bigger i.e. 50


a blinking stop (part 3)

int delayPeriod = 10;

int increment = 50; 

void setup()

{

  pinMode(11, OUTPUT);

}

void loop()

{

  digitalWrite(11, HIGH);

  delay(delayPeriod);

  digitalWrite(11, LOW);

  delay(delayPeriod);

  delayPeriod += increment;

}
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Stopping at 1 second (1000 milliseconds), so that when the delay is one 
second it then blinks at a constant rate


a blinking stop (part 4)

int delayPeriod = 10;

int increment = 50; 

void setup()

{

  pinMode(11, OUTPUT);

}

void loop()

{

  digitalWrite(11, HIGH);

  delay(delayPeriod);

  digitalWrite(11, LOW);

  delay(delayPeriod);

  delayPeriod += increment;

  if (delayPeriod > 1000)

  {

    increment = 0;

  }

}
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