IGCSE ICT SECTION 1

Hardware and Software

Horme Theary Notes 1. Componerts of 3 Computer System Hardware and Software

What is Hardware?

Hardware is the physieal parts of the computer system - the parts that you | an anaiogy.

can touch and see.
Your hardware is alf of the parts thal
makie W vour body: bones, muscies,

A motherboard, a CPU, a keyboard and a monitor are all items of harchware. ,
skin, biood efc.

What is Software?

Software is a collection of instructions that can he run’ on a computer. | Ta confinue the analogy. .
These instructions tell the computer what to do.
Your software is all of vour thoughts

Software is not a physical thing (but it can of course be stored ona | @70 mental processes: these are the

. . L instructions that tell vour phvsical
physical medium such as a CO-EOM), itis just a bunch of codes. body what to cio

An operating system such as Windows ¥F ar Mac O35 X, applications such
as Microsoft Word, and the instructions that control 2 robot are all
examples of software.
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IGCSE ICT SECTION 1

The Difference Between Hardware and Software

Computer hardware is the physical components that make up the | Compisfing the analogy. .

computer system. Hardware is useless without software to run an it.
Your physical body cannot funchion

Software is instructions that tell computer hardware what to do. Saftware | WEAOU Your thoughts.

15 useless unless there is hardware to run it on. And your thoughts need 2 physical

hady to exist within

For a computer system to be useful it has to consist of both hardware
and software.

T

Windows Vista

Main Computer Components

Home Thizory Notes 1. Components of 3 Computer System Main Computer Componerts

Central Processing Unit (CPU)

The CPU iz the 'brain' of the computer. It is the device that carries out
software instructions.

The Pentium processor made by Intel

5 an example of a CPU.
TG |Il_uf.

CPUs usually plug into a large socket L (-_!L'-,.

on the main circut hoard (the 801D, L
motherboard) of a computer. They get
wery hot when they are operating so
usually have a large fan attached to

their top to keep them coal.
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: f The speed of @ CPU is measured in
Hertz (Hz).

The speed generally corresponds to
the number of actions the CPU can
perform every second

¢ | Megaherz (MHz) is
1,000,000 (1 mithon) Hertz

¢ { Gigaherz (GHz) Is
1,000,000 000 (1 billion) Hertz

Atypical modern, fast CPLU runs at
around 2 8GHz. That means it can
perform aimost 3 biffion achions every
second!
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Main Memory

Any data or instructions that are to be processed by the CPU must be
placed into main memery (sometimes known as primary storage).

Random Access Memory (RAM)

Fandom Access Memoary (RAM) is the part of the computer that
temporarily stores the instructions that the computer is running, and the

data it is processing. The storage capacity of memory is
measured in Bytes.

EAM Iz 3 volatile storage device. .ThIS means that if the computer's power Lie el AN o ol llions oF
is turned off the contents of RAM disappear and are lost. bytes of data, 50 you wil see
capaciies measured N

FAM, like the CPU, also plugs in to sackets on the matherboard.

o Megabytes (MB) or 1,000 000
1 million) Byt

YWhen a computer is in use, its RAM will contain. . . t(?i;ﬂ;k:fffis E; o

1,000,000 000 (1 bition) Byt

1. The operating system software L G
2. The application software currently being used S0, if & comouter has 2GB of KAM, &
nstructions at any fime.
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Read-Only Memory (ROM)
Fead-Cnly Memory (ROM) is used in most computers to hold a small, | Tris Boof o' software is known as
special piece of software: the 'boot up' program. the BIOS (Basic Inouf Oufout

Systern)
This software runs when the computer is switched on or 'bhoots up'. The
software checks the computer's hardware and then loads the operating
system.

FM iz nen-veolatile storage. This means that the data it contains is
never lost, even if the power is switched off.

Peripheral Devices

Technically, a computer need only be made up of a CPU and some RAM. | ‘Darinheral iiterally means ‘around
But a computer like this would not be much use to anybody — other devices | the edge’
need to be connected to allow data to be passed in and out of the

COMmpLter. in ofher words these devices are not

part of the ceniral core of the

corputer.
The general name for these extra devices is 'peripheral devices'. They 2

are usually categorised into input devices, output devices and storage
devices.

Input and output devices are explored more fully in Section 2.

What Are Input Devices?

Devices that pass data into the computer are known as input devices.

A keyhoard, 2 mouse and a wehcam are Input

p
= R N N N R R P N : 3 Devica Data In
EEEEEEHEERAREEE all examples of input devices.

Computer

They all take information from the outside
world (key presses, hand movements,
images), convert them into data and then send this data into the camputer
for processing.

What Are Output Devices?

Devices that take data from the computer are known as output devices.

A maonitar, a printer and a loudspeaker are all
/ examples of output devices.
Sl q

Output
Device

Computer

They all take information from the computer and
convert it into real world things (images, paper
hardcopy, sound).
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What is Secondary / Backing Storage?

Secondary storage (sometimes called backing storage) is the name for all .When we talk about ‘saving' a file,

of the devices (apart from ROM and RAM) that can store data in a | whal we mean s moving data from
COMPUEEr System. volatie RAM to non-voiatie
secondary storage.

A & hard drive, a CO-ROM, a floppy disc and
a USE memory stick are all examples of | 8. if we are fyping & ieffer using
secondary storage devices. Word fhe tiata for the lefter is in |
RAM (if the power qoes off we lose i
Secondary storage s nen-volatile, so 7k
data that is stored on these devices | When we save fhe feffer, the dafa is
/ remains there safely. copled from RAM to a storage device
\ ; / such as & memory stick or hard-
o R drive for safe-keening.

What is an Operating System?

Harme Theory Motes 1. Components of 2 Computer System What is an Operating System?

An operating system is a special piece of software that manages the | an gnerating system is a bit like the |

general operation of 2 computer system: manager of & factory - the managers
job 15 fo keep ihe factory running
e |t provides a user interface =0 that we can interact with the | smoothly, fo make sure all ihe

computer sections of the factory work together,
e |t manages applications that are running on the computer, starting ;;feheer‘;g that deliveries arnive on
them when the user reguests, and stopping them when they are no o
longer needed But, for the factory fo actually make
¢ |t manages files, helping us save our wark, organise our files, find | amything, ather peaple (the workers)
files that we have saved and load files are required - the manager cannct
mahe anvihing hinvherself

¢ |t manages the computers memory, deciding what should be loaded
into mermory and what should be removed

o |t looks after computer seeurity, preventing unautharised access to
the system

e [t manages the computer's input and output hardware such as
printers, etc.

Without an aperating system, a computer is of little use.
But, just having an operating system running alane on a computer is also

not wvery useful - we need to have application software (such as Word,
Excel, etc ) so thatwe can actually do useful tasks with the computer.
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Useless!

On its own, the hardware of a
computer is a fairly useless lump of
plastic and metall

It Works!

r
. RS

Windows Vista:

(But it's not very useful)

Add in an operating system and you
have a computer that actually warks.

Py C:
+ ‘_ p .. + Microsoft' el -J y
Windows Vista Office

Useful!

To da any useful work you will also
have to add application software.

r
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Wlndows Vista M ac

| Onerating systems that you may
have fheard of.

Winoows XF
Windows Visia
Mac OS5 X
Linu

- & & »

User Interfaces

Harne Thizary Hotes 1. Componerts of a Computer System Uzer Interfaces

The system that people use to interact with a computer (to give it
commands, to see the results of those commands, etc.) is known as the
user interface.

There are two that you need to be aware of

¢ (5raphical User Interface (GUI)
¢ Command-Line Interface (CLI)
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Graphical User Interface (GUI)

A GUl s an interface huilt around visual (graphical] things:

+ Windows are regions of the screen used to display
infarmation

¢ |cons are small pictures that are used to represent
folders, software, etc.

¢ Menus are lists of options the user can select fram

e A pointer is an arrow that can be moved around
the screen and is used to select things

Windows XP is an example of an operating system with a
Gul.

gl L

GUIs are quite easy to use due to the visual nature of the interface —the | 4 301 is sometimes called & WIME
user has lots of visual clues as to what things do. inferface:

However, to display all of the nice graphics required by a GUItakes a lotof | Windows, fcons, Menus, Pointer
computing power so quite a pewerful computer is needed.

Command Line Interface (CLI)

Many years ago when computers were not very

powerful they could not display the colourful graphics [ IASENRRE RSt AP
required for a GUI. The only interface available to most  RESEEETEERES

computer uses was the ‘command ling’, :

The user would see nothing hut a black screen. They
would have to type a c¢ommand to make amything
happen.

eq. Tocopy atex file called NOTES from a floppy disc to
the hard drive the userwould have to type:

* COPY A:\NOTESZ.TXT C:%

The user would have to learn a whole set of strange commands sothat | Command-ing inferfaces are still
they could make use of the computer system. Plus it was notvery | usedtoday on many Servers.

interesting look at — no visual clues to tell you what to do nesxt.
These computers need to use all of

This meant computers used to be quite difficult to use, s0 this type of WELT E0 UG SOLIES LITTG
neworks, efc. so they oo not use

interface is anly really suitable for expert users. GUls
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