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“ There are 10 types of 
people in the world - those 
who understand binary and 
those who don’t ”



1. Types of Computers

All computers use this basic structure: A device that sends data into a computer 
is called an input device.

A device that shows data from a computer 
is called an output device.

Backing storage devices allow the user to 
save data so that it is not lost and can be 
used at another time.

2



Desktop computer

A desktop computer sits on a desk and is 
normally used by one person at a time at 
work or at home.

Input devices & desktop computers

Mouse

Can be optical or 
wireless.  A mouse is 
used to select icons/text.

The user can change the speed of the 
mouse tracking to suit their needs, this is 
an advantage for users with poor eyesight.

Keyboard 

Used for entering text or 
when no other input 
method is available. 

Mistakes, when entering text, can easily 
occur. 

Digital camera 

To take photographs or 

movies which are stored on a flash card. 

Unwanted photos can be deleted. The 
photos can be downloaded to a computer 
and then stored, edited or printed.

Capacity of a flash card/camera

This is based on the resolution (dots per 
inch - dpi) and the number of images that 
can be stored.  The higher the resolution 
the fewer the number of images that can 
be stored in the memory card. 

Webcam 

This is a digital camera 
attached to a computer, 
which takes photos, 
places them onto a web 
page so that they can be 
seen by internet users e.g. 
Loch Ness. 

Microphone and sound card 

Used to capture sound 
e.g. singing and playing a 
musical instrument.  It is 
also used by 
voice-recognition systems, which allow the 
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user to give commands to the computer 
by speaking.

Graphics Tablet 

Used to draw graphics 
onto a screen, using a 
stylus.  Used in 
engineering and design as 
it is very accurate. 

Output devices used by desktop 
computers

Inkjet printer

Used in homes & small 
office networks (2 or 3 
computers) to produce 
colour printouts.  The 
printer are cheap to buy 
but ink cartridges can be expensive if you 
use the printer a lot.

Laser printer

A more expensive printer used in schools 
and large office networks to produce high 
quality black & white or colour printouts 

very quickly.  It usually has a LCD panel 
which displays error messages when the 
printer is out of paper or out of ink.

Liquid Crystal Display (LCD) Monitor 

It shows very clear pictures because of its 
high resolution.

Speakers

Used to produce audio output that can be 
heard by the listener.
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Laptop computer

Laptop computers can be carried easily 
from one place to another (portable).  

They use very little power and can run on 
batteries so they do not need to be 
connected to a power source.  

Input devices used by laptops

Touchpad

Use is similar to mouse.  The small size of 
the pad can make it difficult for children or 
beginners to use.

Built-in keyboard

A keyboard that is attached to the laptop.

Can also use - mouse if the user finds the 
touchpad awkward or difficult to use, 
digital camera, built-in webcam, built-in 
microphone and sound card, graphics 
tablet.

Output devices used by laptops

Liquid Crystal Display (LCD) Monitor

The screen is very energy efficient and so 
can run on a battery.  

They are very light and easy to carry 
(portable).

Laptops can also use inkjet printers, 
laser printers and built-in speakers.
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Tablet computer and Smartphone  

A tablet computer is a portable computer 
with a flat touch screen.  

Like a laptop it can run on a battery.  An 
iPad is a tablet computer.

A smartphone is a mobile phone (used to 
make calls) which allows access to the 
internet.  

It can display multimedia information i.e. 
video, graphics and audio & can play MP3 
files, games and run apps.

Tablets and smartphones can also use 4G 
or 5G to connect to the internet when 
there is no wireless signal available.

Input devices used by tablets & 
smartphones

Touch screen

This provides a very simple method of 
interacting directly with the software and 
the screen display.  

Virtual keyboard 

An on-screen keyboard used with a touch 
screen.  The keyboard appears on the 
screen when the user wishes to enter 
information.

Can also use the built-in microphone and 
sound card if the user wants to 
communicate by speaking to the device i.e 
Siri, built-in webcam to take photos that 
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can be send to social network pages i.e. 
Facebook and Instagram.

Accelerometer and gyroscope

These devices sense the movement of the 
tablet or smartphone device and how fast 
it is moving.

Using these devices the images on the 
screen are always displayed upright and 
the movement of the tablet or smartphone 
device can be incorporated into game 
playing.

	 	

Output devices used by tablets & 
smartphones

Liquid Crystal Display (LCD) Monitor 

It uses little electricity and so can run off 
batteries.  Very light and easy to carry 
around (portable).

Can also use bluetooth printers and 
built-in speakers
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Backing Storage Devices

Backing storage devices allow the user to 
save data so that it is not lost and can be 
used at another time. Examples of 
common backing storage devices are:

Hard disk drive, CD-RW drive, DVD-RW 
drive and Flash drive.

Backing storage media are the disks that 
the data is stored on.

Magnetic devices

Hard Disk Drive (HDD)

A hard disk is made of metal and stores 
the on and off pulses of electricity as 
magnetised spots.  This is why a HDD is 
called a magnetic device.

The HDD stores all the program files and 
data files that the computer user needs to 
use.

A built-in HDD is inside the computer 
when it is bought.

Usual storage capacity is measured in 
terabytes - typically 1 or 2TB in a standard 
PC.

A portable HDD is usually used to 

• store files if the HD is full

• backup important files stored on a HD.  

It is connected to the computer using a 
USB or firewire cable and can run off the 
electricity supplied through this cable by 
the computer.
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Typical storage capacity is 1TB (terabyte). 

An external HDD is similar to a portable 
HDD but it needs its own power source so 
it has to be plugged into an electrical 
socket.  It can usually store more 
information than the portable HDD.

Usual storage capacity is 4TB.  

Optical devices

Optical devices use a laser to read and 
write data onto the disks.  

CD-ROM/DVD-ROM disks hold data that 
can be read but cannot be changed.  They 
are read only.

CD-R/DVD-R disks can be written to 
(burned) once.  Then they are read only.

CD-RW/DVD-RW disks can be written to 
(burned) many times.

DVD disks have a larger capacity (hold 
more information) then CD disks. DVDs 
can store 4.7 GB or more whilst CDs can 
store 700 MB.

Solid State Devices (SSD)

Solid state devices have no moving parts 
and so are robust (less likely to become 
faulty and stop working).

Flash drives and memory cards are solid 
state devices.  New computers often have 
SSD built-in hard drives. They are very fast 
to access however they are more 
expensive than magnetic HDD’s and have 
a smaller capacity.
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Capacity & Speed

Backing storage media placed in order of 
capacity from the highest to the lowest is:

Hard Disk (4TB)

Solid state (SSD) (512 GB) 

Flash Drive (256 GB) 

Memory Card (32 GB) 

DVD-R/RW (4.7 GB)

CD_R/RW (700MB).

Interfaces

Backing storage devices are connected to 
the computer using an interface.  This is 
commonly a wire or wireless connection.

Common interfaces include :

USB2, USB3, Firewire, WiFi, Thunderbolt

2 different tasks an interface does include :

• stores incoming data and sends it out at 
the correct speed
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A binary digit, or bit, is the smallest unit of data in computing. 
It is represented by a 0 or a 1. 

Bits can be grouped together to make them easier to work with. 
A group of 8 bits is called a byte.
Other groupings include:
	 	 Byte - 8 bits
	 	 Kilobyte (KB) - 1000 bytes
	 	 Megabyte (MB) - 1000 kilobytes
	 	 Gigabyte (GB) - 1000 megabytes
	 	 Terabyte (TB) - 1000 gigabytes
Most computers can process millions of bits every second. A hard drive's storage 
capacity is measured in gigabytes or terabytes.



• changes the electrical voltage between 
the peripheral device and the computer

The order of data transfer speed from the 
highest to the lowest interface is:

Thunderbolt : up to 40 Gbps	

USB3 : up to 10 Gbps

Firewire : up to 6 Gbps

USB2 : 480 Mbps

WiFi	: 300Mbps

Gbps means gigabits per second.

Mbps means megabits per second.

At the moment, Thunderbolt and USB 3.1 
(known as USB Type C) are the ports we 
find most on computing devices. This will 
change over time as faster, more efficient  
technologies become available.
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www.khanacademy.org/input&output

Smart fabric designer Madison Maxey and 
founder and maker Danielle Applestone 
explain the different parts that allow 
computers to input, store, process, and 
output information.
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2. Inside the Computer

2. Inside the Processor

The Processor

The processor is the chip inside the 
computer in charge of all the tasks that the 
computer is asked to do.  The processor 
can do millions of simple tasks every 
second.  This speed is measured in GHz 
(Gigahertz).

3GHz means the processor sends out 
3000 million clock pulses per second. On 
each pulse a simple task can be carried 
out.

This is known as the clock speed of the 
processor and allows users of computers 
with the same processors a quick way to 
tell which computer is the fastest.

The processor contains 3 sections:

	 • The Control Unit manages the fetching, 
decoding and executing of instructions.

	 • The ALU (Arithmetic and Logic Unit) 
carries out calculations and makes 
decisions on logical   operations.
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• Registers are temporary storage 
locations which store a number of 
different items :

	 • data being read from or saved to RAM

	 • addresses of locations in RAM which 
need to be accessed

	 • instructions about to be carried out.

Accessing the contents of a register is 
much faster than accessing the contents 
of RAM. 

Memory is held on chips on a memory 
board.

Random Access Memory (RAM)

	 • RAM holds a copy of all the program 
files and data files that the computer user 
has open.

	 • the processor can read from and write 
to RAM

	 • the contents of RAM are lost when the 
computer is switch off.

Each location in memory has an unique 
address.

Additional RAM chips can be installed to 
increase the amount of RAM in a 
computer.  

This allows users to run memory intensive 
applications like video editing software.

Backing storage (discs or drives) are not 
memory.  

The difference between memory and 
backing storage

Program files and data files are saved 
permanently onto backing storage. 

When these files are opened, a copy is 
sent to the RAM so that the user can make 
changes. These changes can then be 
saved to backing storage, updating the 
previous copy. The files are removed from 
RAM when the computer is switched off.

Generally speaking, a desktop PC will 
have a faster processor, more RAM and 
more storage capacity than a laptop.  A 
laptop will have faster processor, more 
RAM and more storage capacity than a 
tablet.  A tablet will have faster processor, 
more RAM and more storage capacity than 
a smart phone. There are exceptions to 
these rules but they’re normally true.
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Storage capacity  

The amount of information stored in the 
computers memory and backing storage is 
measured using the following units:

The smallest unit of storage is a bit. 

8 Bits is known as a byte. Then the units 
go up in multiples of 1024.

15



Computers are used to store different types of information, 
including 

• numbers e.g 1, 2987, 3.14!

• characters e.g hello, total, 4R

• graphics 

• sound 

These are stored using on and off pulses of electricity.

These on and off pulses are the computers own language 
called binary.

The on and off pulses are easily represented by 1 and 0 
which are called binary digits or bits.

Binary is the 
language computers 
understand and 
store all their 
information as. 
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Integers - positive numbers
Numbers are stored using 8 binary 
digits.

In everyday life we use decimal 
numbers. They use a combination of 
numbers in the range 0 to 9 - 10 different 
numbers. The values of the columns go 
up in multiples of ten.

42678 can be broken down as :

10000     1000       100       10       1

    4!!    2! !    6!         7!     8

In other words, 4 x 10000 + 2x 1000 + 6 
x 100 + 7 x 10 + 8 x 1

Binary works in a similar way. The 
columns have different values however. 
The values of the columns go up in 
multiples of two.

! 128! 64!  32! 16! 8! 4! 2! 1

! 1! 0!   1! 1! 1! 0! 0! 1

One thing that computers do a lot is 
change decimal values into binary. They 
have to do this as they can only store 
data as binary.

Changing Decimal numbers to Binary

Lets have a look at a decimal number - 
86. We can change that into a binary 
number. Looking at the binary columns, 
some of those numbers are greater than 
86, some are less. 

! 128! 64! 32! 16! 8! 4! 2! 1

Place a 1 in the columns with values that 
add up to 86.

! 128! 64! 32! 16! 8! 4! 2! 1

! 0! 1! 0! 1! 0! 1! 1! 0

So the decimal value 86 can be 
represented as the binary number 
01010110.

Changing Binary numbers to Decimal

We can also do the opposite - change a 
binary number into a decimal value. If 
we take an 8 bit binary number - 
10101010. We can change that into a 
decimal number. Looking at the binary 
columns, each of those columns has a 
value.

If we add the values of the columns with 
a ‘1’ in them, we get the decimal value.

! 128! 64! 32! 16! 8! 4! 2! 1

! 1! 0! 1! 0! 1! 0! 1! 0
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So the binary value 10101010 can be 
represented as 

! 128 + 32 + 8 + 2 

! = 170
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Backing storage

The term backing storage refers to any storage that will retain a computer's data, 
even after the computer is powered off. Common types of backing storage 
devices are hard drives, SSD, external hard disk drives, optical media such as 
CD or DVD, and flash media such as SD cards and memory sticks.

Related Glossary Terms

Index

Drag related terms here

Find Term



Bit

the smallest unit of storage in backing storage - a binary digit, normally known 
as a Bit.

Related Glossary Terms

Drag related terms here



Byte

a unit of data that is eight binary digits long is known as a byte.

Related Glossary Terms

Drag related terms here



Input device

An input device is any hardware device that sends data to a computer, allowing 
you to interact with and control it. The most commonly used or primary input 
devices on a computer are the keyboard and mouse.

Related Glossary Terms

Drag related terms here



Output device

An output device is any machine that receives data from a computer, usually for 
display, projection, or physical reproduction. ... Monitors and printers are two of 
the most commonly used output devices used with a computer.

Related Glossary Terms

Drag related terms here


