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IoT Course

You will:

● Learn what IoT is, and might be
● Learn about HTTP
● Learn how to send a receive 

messages from online services 
and apps

● Use IFTTT (If This Then That)
● Learn Arduino and Neopixels
● Code your own web server
● Invent and make your own 

smart device.



What is the internet of things?

First, there were computers.

They were big, expensive and 
rare.

This is ENIAC, one of the first 
programmable computers 
from 1940.



What is the internet of things?

Then, there were networks. 
Links between computers in 
the same building and, later, 
between buildings.

The links allowed the 
computers to share 
information, and for users to 
work on the computers 
remotely.



What is the Internet of Things?

The first networks were very simple - every terminal 
connected to the computer.

Later, non-centralised networks became possible.



Packet Switching

The crucial invention was packet switching. The data is split up 
into packets, which can be sent over many possible routes. 
The packets all arrive and are re-assembled into the original 
data at the destination.

The world’s first 
packet-switched network 
was at the National 
Physical Laboratory in the 
UK.

https://en.wikipedia.org/
wiki/NPL_network

https://en.wikipedia.org/wiki/NPL_network
https://en.wikipedia.org/wiki/NPL_network


Networks of networks

Packet switching enabled different types of computers to 
communicate with each other, with no centrally-designed 
network arrangement.

ARPANET was the original inter-network - a network of 
networks - linking a few universities and research institutions 
in the USA.

Packet-switching also allowed it to be robust. If a nuclear 
bomb removed one of the sites or links, the network would 
route packets around the missing links. The military liked this.



The Internet

Eventually, ARPANET expanded to include many more 
networks in the USA, then the UK, Europe and the world, and 
was opened up so everyone could access it if they followed 
the connection rules.

At first the network mostly consisted of mainframes - big 
computers you would connect to from afar and run work on - 
and terminals, simple computers with displays that could 
connect to the network and send and receive data over it.



Personal computers

Starting from the 1980s, the personal computer (PC) began to 
rise. Computing power was becoming fast and cheap enough 
that every worker could have a personal computer instead 
sharing time on a mainframe.

At research institutions, these started to be connected to the 
internet too.

The Internet of PCs was upon us, and the invention of the 
World Wide Web in 1989 helped propel further growth.



Internets of...

So far, we have an internet of computers - many different 
types, many different specifications. Some big, some small.

Next came the mobile internet, and now the Internet is one of 
phones, tablets and personal devices as much as (or more 
than) it is a network of PCs. This was as big a revolution as the 
original internetworks.

The Internet of Things (IoT) is all about what happens when 
we add network connectivity to… things.



The power of networking

Networks are powerful.

Every device added to a network adds to its power.

Every new way of accessing the internet has brought new 
ways of communicating, working, entertaining, and doing 
business.

The world has become more efficient, faster, and wealthier as 
a result.

So what happens when we add things to it?



What things?



What happens if you add 
networking to...

Your TV?

Your fridge?

Your kettle?

Your shower?

Your toilet?

Your art?

Your shoes?

Your hairstyle?

Your pet?

Your pen?

Your paperclips?

Everything?



Assignment 1 - individual

Pick a thing - anything - and think about what might happen if 
it was connected to the internet.

What data could it receive?

What data could it send?

What other services or devices could it link up with?

What could it do, and could you benefit from this? Or use it for 
evil?



Assignment 2 - what exists?

Do some research on what IoT devices are already being 
made.

How many different sorts can you find?

Where are they being used?

Who makes them?

Look at: The home, agriculture, retail, transport, fitness...



Connection types

The way things are connected matters, too.

Different types of connection have different:

● Range - how
● Bandwidth
● Latency
● Power requirements



Assignment 3 - connections

(a) Can you compare the range, bandwidth and power 
requirements of

● Bluetooth
● 4G mobile
● WiFi
● Ethernet
● Optical fibre

High/medium/low is OK if you can’t find more specific data.



Assignment 3 - connections

(b) What would be the most appropriate connections for:

1. A web server
2. A watch
3. A home assistant (Alexa, Google Assistant?)
4. A smart pet collar
5. A laptop computer

..and why? (refer to range, bandwidth and power in your 
answers)


