Computer Science Year 7—Unit 7.1: How Computers Work—Knowledge Organiser
Lesson 1—Introduction

Lesson 2—What is a Computer?
A computer is a programmable machine, an electronic device
which takes in data, processes it and then outputs the result.

The

world’ s first programmable,
electronic, digital computer
was called Colossus.
It was developed by the
British codebreaker Tommy
Flowers during the later part
of the Second World War.

Lesson 3—Inputs and Outputs

It was used to help in the 'cryptanalysis'
(codebreaking) of the Lorenz cipher.

Input: Sending data or instructions into the computer.
Output: Sending processed data out of the computer.
Input

Output

Keyboard
Mouse
Microphone
Joystick
Game controller
Scanner

Monitor
Printer
Projector
Speakers
Headphones
Plotter

Lesson 4—Embedded Systems
General Purpose: Capable of completing a range of different tasks.
Special Purpose: Designed to complete a small number
of tasks.
Embedded System: A small computer that forms part of
a larger system, device or machine, to control the device and
to allow a user to interact with it.

Lesson 5—Investigating Systems
Lesson 6—Units
Any type of data that the computer deals with must to be
converted into a binary number for the computer to process it.
Bit

1 binary digit

Terabyte (TB)

1,024 GB

Byte

8 bits

Petabyte (PB)

1,024 TB

Kilobyte (KB)

1,024 bytes

Exabyte (EB)

1,024 EB

Megabyte (MB) 1,024 KB

Zettabyte (ZB) 1,024 EB

Gigabyte (GB)

Yottabyte (YB) 1,024 ZB

1,024 MB

Baby Bears Keep Monkeys Gardening
Till Pandas Enter Zebra’s Yard

Lesson 7—Storage Devices
Magnetic Storage Devices: Use minute magnetic particles
or 'domains' to store data.

Optical Storage Devices: A laser beam burns tiny dark pits
on to the surface of the optical
disk. If a pit is present, this can
represent a data bit being '1' and
if no pit is present, this can
represent a data bit being '0'.
Solid State Storage Devices: Holds data using electronic
switches. If the switch is
open, it represents a '1',
since it retains an electric
charge. If it is closed, it
represents a '0’.

Lessons 8&9—What’s Inside a Computer?
CPU: Central P rocessing Unit—the brain of the
computer.
RAM: Random Access M emory—where programs
are loaded when they are in use.
Hard Drive: The computer’s long term storage
for programs and files.
Motherboard: The main circuit board inside
the computer which houses most of the
components.
Graphics Card: The circuit board w hich
controls the output to a display screen.
ROM: Read Only M emory—where the instructions
to start the computer are stored.

Lesson 8—How it all Works
Input Device: A piece of computer equipment w hich
sends data or commands into the CPU.
Output Device: A piece of computer equipment w hich
receives information from the CPU.
CPU: Central P rocessing Unit – the ‘brain’ of the
computer. It does all the processing – the thinking!
RAM: Random Access M emory – temporary storage on
the computer.
Hard drive: The long term storage for the computer ’s
programs and files.

Lesson 10—Hardware and Software
Hardware: The physical parts of the
computer that you can touch.
Software: The programs that w e run on our
computer systems.
System Software: A set of programs that act
together to allow the hardware and application
programs to work.
Application Software: A program w hich
enables you to perform a range of useful tasks.
Operating System: A program that allow s
application software to communicate with the
hardware.

Lesson 9—The CPU
CPU stands for Central Processing Unit. It is often
referred to as the brain of the computer. The
purpose of the CPU is to process data. It is where
all the searching, sorting, calculating and decision
making takes place in the computer.

Lesson 13—Introduction to Networks

Lesson 14—Types of Network

Network: w hen a number of computing
devices are connected together so that they can
share resources
Advantages

Disadvantages

Files can easily be shared
between users.

If the file server breaks down
the files on the file server
become inaccessible.

Network users can
communicate by email and
instant messenger.

Viruses can spread to other
computers throughout a
computer network.

Data is easy to backup as
all the data is stored on the
file server.

Purchasing the network
cabling and file servers can be
expensive.

LAN: Local Area N etw ork – a network which covers a
small geographical area, usually operating on a
single site or within a single institution, and
uses cables to connect.
WAN: W ide Area N etw ork – a network which covers a
large geographical area and uses cables,
telephone lines, satellites and radio waves to
connect.
WLAN: W ireless Local Area N etw ork – a network which
covers a small geographical area using wireless technology.
PAN: P ersonal Area N etw ork - a wired network used to
connect personal devices in a home

Security is good—users
Managing a large network is
cannot see other users’ files complicated, requires training
unlike on stand-alone
and a network manager
machines.
usually needs to be employed.

MAN: M etropolitan Area N etw ork - used to connect
devices in a city

Only one internet
connection is needed, as all
users on the network can

WPAN: W ireless P ersonal Area N etw ork - a shortdistance wireless network to connect mobile computing
devices such as smartphones to desktop machines

Sharing devices such as
printers saves money.

Security procedures are
required to prevent attacks,
e.g. a firewall.
Site software licenses are
likely to be cheaper than
buying several stand-alone

SAN: Storage Area N etw ork - provides servers that enable
users to store files in a large scale

VPN: Virtual P rivate N etw ork - a type of network that
creates a safe and secure connection for an organisation
over the Internet.

Lesson 15—Network Topologies
Topology: A method of arranging computers in a netw ork.

Bus Network: All the w orkstations, servers and
printers are joined to one cable - 'the bus'.

Star Network: Each device on the netw ork has its ow n
cable that connects to a switch or hub.

Advantages

Disadvantages

Advantages

Disadvantages

The simplest and cheapest
to install and extend.

If the main bus cable fails
then the whole network will

Fastest performance.

Uses the most cable which

Easy to install and to

An extra hub or switch further

Failure of one node does not Performance of the network
affect the rest of the
slows down rapidly with more
network.
nodes or heavy traffic.
Ring Network: Each data packet on the netw ork
travels in one direction.

A failure in the minor cables

Mesh Network: Each device on the netw ork relays the
data it receives to other devices within reach; there is no
central node in a mesh network.

Advantages
Advantages

Disadvantages

One-way system so not

Cable failure anywhere will
Need to ‘break’ the ring in
All nodes must be switched

Disadvantages

If one path fails the rest can Loads of connections as more
still be used.
nodes are added.
Can handle very high traffic Many cables are needed.
Devices can join or leave
the network without
affecting the overall

Very expensive for a wired
network due to cabling and
switches required.

Lesson 16—The Internet and the WWW
Internet: A group of inter-connected
networks.
World Wide Web: A collection of w eb pages, stored
on computers all over the world, which are accessed via
the Internet.
The Internet

The World Wide Web

Global network of networks

A collection of information

Infrastructure

Service on top of the infra-

Can be viewed as a big book
store

Can be viewed as collection
of books in that store

Hardware

Software

Lesson 17—Packet Switching
HTTP: The set of rules w hich are used
by web browsers and servers to exchange
information.
Protocols: Set of rules that allow electronic devices to
communicate with one another.
IP Address: The unique identifying number of every
device on the internet.
Data Packet: Data split into small chunks for sending
across a network.
Packet Switching: The w ay in w hich data packets are
send across the internet to ensure that data gets to its
destination as fast as possible – this may not be the shortest
distance.

URL: Uniform Resource Locator—a web
address.

Domain Name: The unique, person-friendly address of a
particular website.

Useful Websites
www.teach-ict.com
Username: dt63dt Password: kilobyte8
www.bbc.co.uk/bitesize/subjects/zvc9q6f
the.computing.cafe/8e35d438/0ad728cd
www.101computing.net/
www.computerscience.gcse.guru/
app.senecalearning.com/
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