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Parity bit

11000001

7 bit code

Parity bit set to 1 
to give odd parity 

i.e. three 1s.
11000001

Parity bit set to 0 
to give odd parity 

i.e. five 1s.
01010111

5 
in

ch
es

4 inches

300 d.p.i 256 colours

Storage requirements
= 5 x 4 x 300 x 300 x 8 bits (28=256)
= 14,400,000 bits
= 1,800,000 bytes
= 1.72 Mb
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TEXT
Text in a computer system is represented by using a binary code for each character.

ASCII and Unicode are two standards that have been developed for text representation that 
allow textual data to be transferred between different computer programs.

ASCII (American Code for Standard Information Interchange)
The ASCII system represents each character in 8 bits. The most significant bit is called a parity bit 
and is used for error checking and the remaining 7 bits are used to encode the character (see fig 1).

This allows for 27 = 128 different codes. This is sufficient to represent 26 upper case and 26 
lower case letters, a few dozen punctuation characters, the symbols for the digits 0, 1, 2, 3...9 
and control characters. (Control characters are special non-printing characters used for special 
purposes such as Return, Tab and End of file.)

Parity Bit
A parity bit is used to detect errors in the transmission of single characters.

If odd parity is used then the parity bit is set so that the number of 1s in the byte is an odd 
number (see fig 1a).

The receiver checks the parity of the byte, if it is not odd then it requests that the data be 
retransmitted.

Unicode
The Unicode system uses 16 bits to encode each character which allows for 216 = 65,536 
codes. This large number of codes allows the Unicode system to represent characters in foreign 
languages throughout the world such as Japanese, Arabic, etc.

Comparison of ASCII and Unicode

• ASCII has less storage requirements than Unicode since ASCII uses 1 byte to store each 
character where Unicode uses 2 bytes.

• Unicode can store 216 = 65,536 characters where ASCII can only store 27 = 128 characters.

GRAPHICS

Bit Mapped Graphics
This type of graphic stores the image as colour codes for a two dimensional grid of pixels. The 
term pixel comes from pixel element and is the dots that make up the graphic.

Bit Depth
The number of bits that are used to code the colour of each pixel is called the bit depth.

An image using 1-bit depth will only be able to represent 2 colours – usually black and white.

An image using 24-bit depth (true colour) will be able to represent 224=16,777,216 colours.

(True colour represents the limit to the number of colours that the human eye can recognize.)

Resolution
The resolution is the size of the pixels and is usually measured in dots per inch (d.p.i).

High resolution graphics have a large number of small pixels.

Low resolution graphics have a small number of large pixels.

GRAPHICS cont

Calculation of Storage Requirements of Bit Mapped Graphics
The example in fig 2 shows the calculation for the storage requirements of a bit mapped graphic 
in Megabytes.

Vector Graphics
This type of graphic stores the image as a list of objects each object being described by its 
attributes.

For example fig 3 consists of Rectangle, Circle and Line objects.

Each object is stored by its attributes:

e.g. Line: start x, start y, end x, end y, line colour, line thickness, etc.
 Circle: centre x, centre y, radius, fill colour, line colour, etc.
 Rectangle: start x, start y, length, breadth, fill colour, line colour, etc.

Comparison of Bit Mapped Graphics and Vector Graphics

• Bit mapped graphics can be edited in fine detail at the pixel level but vector graphics are 
edited by changing the attributes of objects.

• Bit mapped graphics have large storage requirements to store all the pixels but it requires 
much less storage for vector graphics to store codes for objects and their attributes.

• Bit mapped graphics are stored at a fixed resolution but vector graphics are resolution 
independent. Therefore vector graphics can take advantage of a high resolution output 
device such as printer but bit mapped graphics can not.

• Bit mapped graphics become jagged when enlarged but vector graphics do not since the 
resolution is not fixed.

• Parts of a bit mapped graphic can not be separated without leaving blank areas of pixels but 
in vector graphics overlapping objects can be separated.

FILE COMPRESSION
File compression is used to reduce the size of a file. The amount of compression will depend 
upon the type of file but the compressed file can be several times less than the original file. The 
compressed file must be decompressed to the original file before it can be used.

There are two main advantages of compressing a file:

1 Less storage space is required for the compressed file.

2 The compressed file can be transmitted quicker over a network.

  Look at the website www.winzip.com to find out more about file compression.

  LET’S THINK ABOUT THIS

ASCII and Unicode are two standards for representing text in a computer system.

ASCII stores each character in 8 bits and Unicode stores each character in 16 bits.

LEARN the calculation for the storage requirements of bit mapped graphics as it is usually asked 
somewhere in the exam.
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Fig 2

Fig 1: This example shows 
how the character “A” is 

represented in ASCII.

Fig 1a
Fig 3

 DON’T 
FORGET 

The ASCII system represents 
128 characters and NOT 
256 characters since 1 bit is 
used for a parity check so 
that only 7 bits of the byte 
are used for the character 
code.

 DON’T 
FORGET 

The number of colours that 
can be represented in a bit 
depth of N bits is derived 
from the formula 2N.
This notion of N bits giving 
rise to 2N codes will appear 
repeatedly in this course.
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COMPUTER STRUCTURE 1

 DON’T 
FORGET 

The simple structure 
of a computer system 
and the function of its 
basic components are 
fundamental to the more 
detailed analysis that 
follows later in this course. 
Therefore it is essential to 
make sure that they are 
studied fully at this stage.

WHY BINARY?
A computer is described as a two state device in that data is represented by on or off (1 or 0).

There are several advantages of a computer representing data in 1s and 0s:

• Simpler circuitry since only two voltage levels are required to represent 1 and 0.

• Calculations are simpler since there are only four rules for performing addition with 
combinations of 1s and 0s (0+0, 1+0, 0+1, 1+1).

• The system is more tolerant to fluctuations in voltage since a degraded 1 is still a voltage 
and recognised as a 1 and not a 0. If 10 voltage levels were used then this would be more of 
a problem.

• Storing data on backing store devices is relatively simple since there are two states to be 
represented. For example two states of magnetisation on a magnetic disc.

COMPUTER ORGANISATION

Stored Program Concept
A computer solves a problem by storing a set of instructions (a program) in memory that are then 
fetched and executed one at a time to solve a problem. This is called the Stored Program Concept.

Modern computers operate using a stored program concept.

Simple Structure of a Computer
The diagram below shows the basic components of a computer system.

The CPU (Central Processing Unit) 
The CPU is made up of a processor chip and main memory chips.

Processor
The processor is responsible for fetching and executing instructions held in main memory one at 
a time.

Main Memory
Main memory stores the programs and data that are currently being executed.

It consists of RAM and ROM.

RAM (Random Access Memory)

RAM is volatile (loses its contents when the power is switched off).

RAM can be read from and written to. When a program is loaded from the hard disc to be run 
the program instructions are written into RAM. 

COMPUTER ORGANISATION cont

There are two types of RAM: Static RAM and Dynamic RAM

Static RAM keeps its contents so long as power is maintained to the chip but dynamic RAM 
requires to be refreshed every few milliseconds by rewriting its contents as well as power 
being supplied. Dynamic RAM has simpler circuitry than static RAM and needs less power. 
Consequently dynamic RAM is cheaper than static RAM. The main advantage of static RAM over 
dynamic RAM is that it has faster access.

ROM (Read Only Memory)

ROM is non volatile (keeps its contents when the power is switched off).

The programs in ROM are put in the chip when it is manufactured and are permanent. The 
instructions in ROM can be read by the processor but they are never written to.

A small part of the operating system which is executed at start-up called the BIOS (Basic Input 
Output System) is stored in ROM.

PROM (Programmable Read Only Memory)

This is a type of ROM chip that is manufactured with empty storage locations that can then be 
permanently programmed by the user.

EPROM (Erasable Programmable Read Only Memory)

This is a type of ROM chip whose contents can be erased by a process involving ultra violet light. 
This is useful in the development of ROM chips.

PERIPHERAL DEVICES

Input Devices
These are devices used to enter data into the CPU.

Examples of input devices are: keyboard, mouse, digital camera, scanner, etc.

Output Devices
These are devices used to output data from the CPU.

Examples of output devices are: monitor, printer, graph plotter, etc.

Backing Store Devices
These are devices used to store program and data files permanently. Since RAM is volatile data 
files need to be saved to a backing store device before power is switched off or the data is lost.

Examples of backing store devices are: hard disc drive, magnetic disc drive, DVD drive, USB 
stick, floppy disc, etc.

  Look at the website www.pcworld.co.uk to research the variety of input, output 
and backing store devices that are available.

  LET’S THINK ABOUT THIS

When answering a question make sure that you use any technical terms that are appropriate. For 
example when describing vector graphics it is better to talk about objects and their attributes 
and not shapes and their features.

The coursework task in Higher Computing requires knowledge of input, output and backing 
store devices. You will need to research actual devices in terms of characteristics such as speed, 
capacity, cost and accuracy (more later...).

 DON’T 
FORGET 

There are a lot of acronyms 
used in this course. Make 
sure that you know them 
ALL but also remember that 
expanding an acronym is 
not sufficient to answering 
a question such as:
“What is the function of 
RAM?”

some examples of 
peripheral devices


