What is ICT?

ICT is an abbreviation for...

Information and
Communication
Technology

The subject of ICT encompasses any technology that
allows us to process data and to communicate.

If you're not sure what that means, keep reading!

Next Up — Data and Information
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Data and Information

What is Data?

In terms of ICT, data is simply any numbers, letters or symbols that

can be entered into a computer system.

Here are some items of data:
A, 20, DOG, 3.1415927, ABC123, +++

But what do they mean? Who knows? They could mean a nything!

Data values don’t have any meaning unless we put them into
context (context means a setting or circumstance).

For instance, in the above example what does the va lue 20 mean?
20 cm? 20 minutes? 20 cats?

Without a context the value 20 is meaningless. But, if we provide a
context for our data, it becomes something far more useful:
information

What is Information?

We might enter this data into a computer...

1861977905
0806973587
0806992867
1402748124
0831110848

Without knowing the context (what the data actually represents) the
data is just a meaningless collection of numbers

However, if we are told that the values represent the ISBNs of books,

the values now have a context.

With context, they have meaning - they are now information.

Next Up — What is a System?

ABC
123

@&+

Information is

Data + Context

Isp,
fsa,«,, :

£9

99__
790-g

igcseict.info © 2009 Steve Copley




What is a System?

A system has three stages...

INPUT |::> PROCESS |::> OUTPUT

1. Something feeds into the system (the input)
2. The system does something with the input (the process)
3. The process gives a result (the output)

We are surrounded by all sorts of systems. In fact we actually have
quite a few systems inside our bodies, e.g. our dig estive system...

Food + Drink ‘ 9 ‘ Digestion ‘ Q ‘ Energy + Waste ‘

A computer system also has three stages...

Next Up — What is a Computer?
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What is a Computer?

Computers come in a huge variety of shapes, and sizes. You will be
most familiar with Personal Computers (PCs) — the s mall computer on
your desk, or the laptop in your bag.

However there are some computers that fill whole bu ildings and others
that are small enough to fit in a slim mobile telep hone. Whatever the
size, all computers do the same thing...

A computer is a device that stores and processes
information according to a set of instructions.

In other words, a computer is a device that you feed information into
and it does something with the information (process es it) based on
some instructions (a ‘program’) that it has been given.
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An Information Processing System

The huge room-sized ‘'mainframe’
above and the tiny mobile phone
circuitboard below it are both
computers

A computer is an information processing system...

Processing of the

New
i information usin
Information | = : nudng, | =P | o emarion
instructions

INFORMATION IN

It doesn’t matter what type of computer we are looking at, or what
programs the computer is running, it always takes in information and
does something with it.

For example, a spreadsheet running on a personal computer...

PROCESS

Data New,

Calculations based on
‘enrered 9 the formulae in cells 9 ezieiaied
into cells values

Or a game being played on a games console (these are compute rs
too)...

Buttons Deciding where the Graphics
pressed on 9 player moves to, which 9 shown on
the joypad enemies attack, etc. the screen

INFORMATION OUT

Next Up — Analogue vs Digital
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Analogue and Digital

Analogue Signals and Digital Data

An analogue signal is one which has a value that va ries smoothly. It is
easiest to understand this by looking at an example :

The sound waves that your mouth produces when you speak are
analogue - the waves vary in a smooth way. These waves can be
converted into an electrical signal by a microphone . This electrical
signal is also analogue:
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Analogue electrical
signal along wire

Analogue pressure
waves through air

Computers (and most other modern electronic devices such as
cameras, mobile phones, etc.) are ‘digital’ devices because they
process data in the form of numbers (digits).

» Computer software is
a collection of 10101010
numeric codes which 11110100
tell the computer 01010110
what to do

» Text that you type 10010110
into a computer is 10100101
stored as numeric
codes

* Images inside a

computer are stored
as numeric values
(different values for
different coloured
pixels)

Everything stored and processed inside a computer is a number
(digital).

Computers are unable to process analogues signals b ecause they are
digital devices. For digital devices such as computers, to work with
analogue devices, conversion is required...

Analogue to Digital Convertor (ADC)

If you want to attach an analogue input device to a digital device
such as a computer, you will need an analogue to di gital convertor
(ADC).

A good example of a computer peripheral that requires an ADC is a
microphone. When you plug a microphone into a computer, you are
actually plugging it into an ADC which converts the analogue signals
from the microphone into digital data that the computer can then
process.
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signal
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Digital data

All numbers stored inside a
computer are stored using a
system called binary. Binary only
uses Os and 1s for all numbers.

You don’t need to understand this
rather strange counting system for
iIGCSE, but it is at the heart of all
digital devices.

When text is stored in a compulter,
each letter is actually stored as a
number (because that is all
computers can store)

The numeric codes used for letters
are defined by a system called the
American Standard Code for
Information Interchange (ASCII).

For example, the letter ‘A’ has the
ASCII code 65.



Digital to Analogue Convertor (DAC)

If you want to attach an analogue output device to a digital device
such as a computer, you will need a digital to analogue convertor
(DAC).

A good example of a computer peripheral that requires a DAC is a
loudspeaker or headphones. When you plug a loudspeaker into a
computer, you are actually plugging it into a DAC, which takes di gital
data from the computer and converts it into analogue signals which
the loudspeaker then converts into sound.

Another device that contains a DAC is an MP3 player. The music
data stored in the player is all digital, but the player produces
analogue signals which the headphones convert into sound.

1010101011

1101000101 The music in his
0110100101 ears is analogue
1010100101

The data on the
player is digital

The ADC and DAC in a computer
that are used for connecting
microphones and loudspeakers are
part of the computer’s sound card.

Next Up — 1. Components of a Computer System
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