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What is an Arduino?

• Arduino isn’t a thing, it’s a open standard for 
the hardware and software that make up a 
microcontroller based computing platform

• You can buy “official” Arduino boards based 
on the standard, but you can also get “clones”

• You can even make your own devices based 
on the design
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What is a Microcontroller?

• The Arduino platform is based around 
microcontroller devices

• A microcontroller is a single chip which 
contains all the components that make up a 
working computer
– Central Processor Unit (CPU)
– Program Storage
– Data Storage
– Input/Output
– Clock
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Microcontroller vs Microprocessor

• A microprocessor is a single chip that contains all 
the processing elements of a computer 
– Address and data registers, timing, microcode etc

• Microprocessors need chips around them to 
provide program and data storage
– They can be used as the basis of a computer, but they 

are not a computer

• A microcontroller contains the microprocessor 
element and all the other bits too
– It just needs power and a clock to work
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Why isn’t everything powered by 
microcontrollers?

• Microcontrollers are very small computers

• They are smaller than a modern computer 
by a factor of around 500

– Very limited space for programs and data

– Slower clock speed

• But then again, they only cost a few 
pounds
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Arduino Devices

• Arduino themselves 
make and sell processor 
boards

• But they also make the 
designs openly available 
for others to implement

• This means that there 
are lots of Arduino 
clones 
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Arduino Devices
• Arduino themselves make 

and sell processor boards

• But they also make their 
designs openly available for 
others to implement

• This means that there are 
lots of Arduino clones
– You can get Funduino

boards for less than each 
£10 on ebay
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The Missing Operating System

• Most computers have an operating system

– This looks after things like the filestore and 
starts and stops programs for the user

• The Arduino does not have an operating 
system

• When the power comes on the program 
just runs
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Compiling code for the Arduino

• The Arduino platform 
provides an environment 
that includes an editor 
and a compiler

• This runs on PC or Mac 
and lets you write the C 
code which is compiled 
and then deployed into a 
connected Arduino 
device

Arduino Overview



Programming Language

• You write the Arduino programs in C++

• You can use assembler if you like (but this 
is only required if you have a serious need 
for speed)

• Most of learning the Arduino is learning 
how the library routines work, not the 
programming language….
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The Bad News

• The program just runs in the device when 
you press the Upload button

• If the program isn’t correct there is no 
debugging support

• You survive by adding print statements 
that you can view on the host computer
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Sketches

• An Arduino program is called a sketch and is 
stored in a folder with the same name as the 
sketch

• You can create a new Arduino program from 
the editor
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New Sketch

• To make a new Sketch 
just select New from 
the File menu

• This makes a brand 
new, empty, sketch
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• You give the sketch a name when you save it 



Verifying a Sketch

• To verify a sketch you click the tick 
underneath the file

– Or select Verify/Compile from the Sketch 
Menu

– Or press CTR+R

• The environment will try to compile the 
program 
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Compilation Errors

• If you try to verify an empty application 
you will get compilation errors

• The compiler will complain there is no 
setup function and no loop function
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setup and loop functions

• When an Arduino program starts the 
setup method is called to set up any 

hardware

• Then the loop method is repeatedly called 

to update the state of the embedded device

• This is performed by code in the Main 
method (which calls these methods)
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The Arduino main function

• This is a simplified version of the Arduino 
main method that runs when the system 
starts
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int main(void)
{

setup();    
for (;;) {

loop();
}        
return 0;

}



The Arduino main function

• Call the setup method to set up the 

hardware
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int main(void)
{

setup();    
for (;;) {

loop();
}        
return 0;

}



The Arduino main function

• A for loop that runs for ever

– They could have written “while(true)”
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int main(void)
{

setup();    
for (;;) {

loop();
}        
return 0;

}



The Arduino main function

• Call the loop method to update the 
hardware 
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int main(void)
{

setup();    
for (;;) {

loop();
}        
return 0;

}



The Arduino main function

• This code is unreachable as the loop will 
never end
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int main(void)
{

setup();    
for (;;) {

loop();
}        
return 0;

}



Making an Arduino program

• When we write an Arduino program we do it 
by filling in the setup and the loop methods
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void setup()
{
}

void loop()
{
}



Making an Arduino program

• This is very similar to the way that games 
work
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void setup()
{
}

void loop()
{
}



The led flasher setup method

• This setup method configures pin 13 on 
the Arduino device as an output
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// Pin 13 has an LED connected on most Arduino boards.
// give it a name:
int led = 13;

// the setup routine runs once when you press reset:
void setup() {                

// initialize the digital pin as an output.
pinMode(led, OUTPUT);     

}



Arduino Connections
• The Arduino standard 

provides for a set of 
connections
– Digital on/off signals
– Analogue signals
– Connections to other devices 

(sensors, displays etc)

• These are arranged as two 
sets of sockets on the device

• You can connect to the 
microcontroller just by 
pushing wires into the 
sockets
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Arduino pin numbering

• Each of the pins on the Arduino is 
numbered and the numbers map onto 
those used in the programs that you write

• You can find the corresponding pins on 
the different Arduino devices

• They are connected to the same ports on 
the microcontroller
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Arduino and libraries

• The pinMode method is part of the 
input/output library that ships with the 
Arduino SDK
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// Pin 13 has an LED connected on most Arduino boards.
// give it a name:
int led = 13;

// the setup routine runs once when you press reset:
void setup() {                

// initialize the digital pin as an output.
pinMode(led, OUTPUT);     

}



Arduino Libraries
• There are loads of 

libraries shipped 
with the Arduino
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• You can find a language and a library 
reference at:

http://arduino.cc/en/Reference/HomePage



The led flasher loop method

• The loop method flashes the led

– digitalWrite and delay are library methods

• The loop method is called repeatedly 

when the device is running
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void loop() {
digitalWrite(led, HIGH);   // turn the LED on
delay(1000);               // wait for a second
digitalWrite(led, LOW);    // turn the LED off
delay(1000);               // wait for a second

}



Selecting a device

• There are lots of 
Arduino compatible 
devices

• You need to select 
the one that you are 
using when you 
deploy the program
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Selecting a port
• The Arduino 

connects to a serial 
port on your PC

• You need to select 
the correct one
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• PC, Mac and Linux devices work slightly 
differently in this respect



DEMO 01

Flashing a LED with an Arduino
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Debugging with the Serial Port

• You can use the serial port on the Arduino 
to allow your program to send messages 
back to you
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Serial.begin(9600); // open in setup

Serial.println("Flash"); // use in loop



Sample code

• There are lots of 
sample programs

• For some of them 
you will need to plug 
in extra hardware

8-Oct-14 34



Arduino Hardware Hacking

• You can make simple circuits using a 
“breadboard” and some jumper cables
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Arduino Stuff 

• You can make 
really interesting 
things using 
Arduinos

• There are tons of 
cheap interfaces 
available on the 
internet
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Tags of Fun

• The Tag Reader that we 
used at the Welcome 
Party last week was 
powered by an Ardunio
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– Arduino Pro-Mini processor

– RFID tag reader

– SD card reader

– Colour LCD panel



Tags of Fun

• It was surprisingly cheap to make:

– Arduino Pro-Mini processor £5.50

– RFID tag reader £5.00

– SD card reader £5.00

– Colour LCD panel £24.00 (oops)

• I’ve since found a place in China that does 
LCD panels for around £3.00 …..
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Moving Things

• This stepper motor and driver board costs 
£1.50 from China

• You can control the movement of the 
motor output very precisely 
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Connected Things

• For around £5.00 
(there’s that price 
again) you can get a 
Bluetooth adapter 
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• This lets you connect your Arduino devices 
to Smartphones and PCs very easily

• You can also use WiFi and 2.6GHz devices



Connected Applications

• I’m using the Bluetooth 
adapter on the device to talk 
to my Windows Phone

• That means that I can now 
create mobile, connected 
systems that I can carry 
round in my pocket

• Which is rather nice



DEMO 02

Wedding Lights
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Resources

• Arduino site: 
arduino.cc

• C4DI Arduino pages: 
www.robmiles.com/arduino

• These slides:
www.ratherusefulseminars.com
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Also available….

www.robmiles.com


